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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must” and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.

The present document is part 1 of a multi-part deliverable covering the 5G System (5GS) User Equipment (UE)
protocol conformance specification, as identified below:

- 3GPP TS38.523-1: "5GS; User Equipment (UE) confor mance specification; Part 1: Protocol” (the present
document).

- 3GPPTS38.523-2[2]: "5GS; User Equipment (UE) conformance specification; Part 2: Applicability of protocol
test cases'.

- 3GPP TS 38.523-3[3]: "5GS; User Equipment (UE) conformance specification; Part 3: Protocol Test Suites'.
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1 Scope

The present document specifies the protocol conformance testing for the 3GPP UE connecting to the 5G System (5GS)
viaitsradio interface(s).

The following information can be found in the present document (first part of a multi-part test specification):

- theoveral test structure;

the test configurations;

- the conformance requirement and references to the core specifications;

- thetest purposes; and

- abrief description of the test procedure, the specific test requirements and short message exchange table.

The applicability of theindividual test casesis specified in the |CS proforma specification (3GPP TS 38.523-2 [2]). The
Test Suites are specified in part 3 (3GPP TS 38.523-3 [3]).

The present document is valid for UE implemented according to 3GPP Releases starting from Release 15 up to the
Release indicated on the cover page of the present document.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 38.523-2: "5GS; UE conformance specification; Part 2: |mplementation Conformance
Statement (1CS) proforma specification™.

[3] 3GPP TS 38.523-3: "5GS; User Equipment (UE) conformance specification; Part 3: Protocol Test
Suites".

[4] 3GPP TS 38.508-1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test
environment".

[5] 3GPP TS 38.508-2: "5GS; User Equipment (UE) conformance specification; Part 2: Common
Implementation Conformance Statement (1CS) proforma’

[6] 3GPP TS 38.509: "5GS; Special conformance testing functions for User Equipment (UE)".

[7] 3GPP TS 36.508: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universa

Terrestrial Radio Access (E-UTRAN); Common Test Environments for User Equipment (UE)
Conformance Testing".

[8] 3GPP TS 36.509: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universa
Terrestrial Radio Access Network (E-UTRAN); Specia conformance testing functions for User
Equipment (UE)".

[9] 3GPP TS 38.113: "New Radio (NR); Requirements for support of radio resource management”.
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[10]

[11]
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[16]
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[18]
[19]
[20]
[21]

[22]
[23]

[25]

[26]
[27]
[28]
[29]

[30]
[31]
[32]
[33]

[34]
[35]

[36]

3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for
support of radio resource management".

3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC); Protocol specification™.

3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification”.

3GPP TS 36.523-1: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet
Core (EPC); User Equipment (UE) conformance specification; Part 1: Protocol conformance
specification”.

3GPP TS 38.212: "NR; Multiplexing and channel coding”.
3GPP TS 38.214: "NR; Physical layer procedures for data’.

3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1
Standalone".

3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2
Standalone”.

3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification”.
3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) specification”.
3GPP TS 33.501: " Security Architecture and Procedures for 5G System ".

3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage
3".

3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3"

3GPP TS 38.306: "NR: User Equipment (UE) radio access capabilities'[24] 3GPP TS 38.211:
"NR; Physical channels and modulation".

3GPP TS 36.523-3: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved
Universal Terrestrial Radio Access (E-UTRAN); User Equipment (UE) conformance
specification; Part 3: Abstract Test Suites (ATS)".

3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage 2".
3GPP TS 38.322: "NR; Radio Link Control (RLC) protocol specification”.
3GPP TS 37.340: "NR; Multi-connectivity; Overall description; Stage-2".

3GPP TS 36.523-2: " Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet
Core (EPC); User Equipment (UE) conformance specification; Part 2: Implementation
Conformance Statement (ICS) proforma specification”.

3GPP TS 38.133: " NR; Requirements for support of radio resource management".
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
IETF RFC 7296: "Internet Key Exchange Protocol Version 2 (IKEv2)".

3GPP TS 24.502: "Access to the 3GPP 5G Core Network (5GCN) via Non-3GPP Access
Networks (N3AN); Stage 3"

3GPP TS 23.003: "Numbering, addressing and identification”

3GPP TS 34.229-1: "Internet Protocol (1P) multimedia call control protocol based on Session
Initiation Protocol (SIP) and Session Description Protocol (SDP); User Equipment (UE)
conformance specification; Part 1: Protocol conformance specification".

3GPP TS 31.102: "Characteristics of the Universal Subscriber |dentity Module (USIM)
application”.
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[37] 3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[38] 3GPP TS 23.122: "Non-Access-Stratum functions related to Mobile Station (MS) in idle mode”.
[39] GSMA PRD IR.88: "LTE and EPC Roaming Guidelines".

[40] 3GPP TS 27.007: "AT command set for User Equipment (UE)".

[41] 3GPP TS 34.229-5: "Internet Protocol (1P) multimedia call control protocol based on Session

Initiation Protocol (SIP) and Session Description Protocol (SDP); User Equipment (UE)
conformance specification; Part 5: Protocol conformance specification using 5G System (5GS)".

[42] 3GPP TS 22.101: "Service aspects; Service principles'.
[43] 3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1], specificationsreferred to in
the tests' Conformance requirements clauses and the following apply. A term defined in the present document takes
precedence.

Floor: Floor(x) isthe largest integer smaller than or equal to x.

Ceil: Cell (x) isthe smallest integer larger than or equal to x.

3.2 Symbols

For the purposes of the present document, symbols defined in specifications referred to in the tests' Conformance
requirements clauses and the following apply. A symbol defined in the present document takes precedence.

None.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1]], specifications referred to in the
tests' Conformance requirements clauses and the following apply. An abbreviation defined in the present document
takes precedence.

ICS Implementation Conformance Statement
FFS For Further Study
4 Overview

4.1 Test methodology

4.1.1  Testing of optional functions and procedures

Any function or procedure which is optional, as indicated in the present document may be subject to a conformance test
if it isimplemented in the UE.

A declaration by the apparatus supplier (ICS) is used to determine whether an optional function/procedure has been
implemented.
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4.1.2 Test interfaces and facilities

Detailed descriptions of the UE test interfaces and special facilities for testing are provided in TS 38.509 [6].

4.2 Implicit testing

For some 3GPP signalling and protocol features conformance is not verified explicitly in the present document. This
does not imply that correct functioning of these featuresis not essential, but that these are implicitly tested to a
sufficient degree in other tests.

Implicit testing of 5GS requirements may be done also in tests specified in other 3GPP conformance test specifications.
For clarity these are listed below:

- Indication for support of EN-DC.: if the UE supports E-UTRA-NR dual connectivity, then the UE shall set the
DCNR bit to "dual connectivity with NR supported” in the UE network capability |E of the ATTACH
REQUEST/TRACKING AREA UPDATE REQUEST message; verified implicitly (the setting of the DCNR bit
to 1) by tests specified in TS 36.523-1 [13].

NOTE 1: Itisassumed that an UE supporting EN-DC will support EPS (legacy LTE) and therefore it will be tested
against al relevant legacy LTE tests.

4.3 Repetition of tests

Asagenerd rule, the test cases specified in the present document are highly reproducible and don't need to be repeated
unless otherwise stated. However, the rate of correct UE behaviour such as cell re-selection, measurement and handover
is specified statistically, e.g. "at least 90%" [8], [9]. Additionally, in some of the test cases, presented in TS 38.523-3
[3], HARQ retransmissions are not tolerated, because of characteristics of the test case. In such cases a repetition of test
may be required. Details are FFS.

4.4 Handling of differences between conformance requirements
in different releases of core specifications

The conformance requirements which determine the scope of each test case are explicitly copy-pasted from relevant
core specifications in the especially dedicated for this clause of each test with the title ‘Conformance requirements.

NOTE: Whenin the copy/pasted text there are references to other specifications the reference numbers will not
match the reference numbers used in the present document. This approach has been taken in order to
allow easy copy and then search for conformance requirementsin those specifications.

When differences between conformance requirements in different releases of the cores specifications have impact on
the Pre-test conditions, Test procedure sequence or/and the Specific message contents, the Conformance requirements
related to different releases are specified separately with clear indication of the Release of the spec from which they
were copied.

When there is no Release indicated for a conformance requirement text, this should be understood either as the
Conformance requirements in the latest version of the spec with release = the TC Applicability release (which can be
found in the column 'Release’ for the relevant for the test case entry inthe tablesin TS 38.523-2 [2], subclause 4.1, or,
as the Conformance requirements in the latest version of the spec of the release when the feature was introduced to the
Ccore specs.
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5 Reference conditions, generic and test procedures,
test parameters

5.1 Reference conditions

The reference environments used by all signalling tests in the present document are specified in TS 38.508-1 [4]. If a
test requires an environment that is different to those specified in TS 38.508-1 [4] then, this shall be specified in the test
itself.

5.2 Generic and test procedures

A set of basic generic procedures for bringing the UE into a specific signalling state, as well as, test procedures
comprising well defined actions after the UE enters a specific state are specified in TS 38.508-1 [4]. These procedures
are used (referred to) in numerous test cases throughout the present document.

5.3 Test parameters

5.3.1 PLMNs

PLMN identifiers such as PLMN1, PLMN2, etc. are used in test cases to associate a cell with an MCC and MNC for
that cell.

Whenever aPLMN identifier is provided explicitly in atest description without explicit MCC and MNC values, the
MCC and MNC values corresponding to the PLMN identifier shall be understood as those specified in TS 36.523-1
[42], Table 6.0.1-1.

If no PLMN isexplicitly specified in the test then the PLMN(s) specified for the relevant cell(s) in TS 38.508-1 [4] (NR
cells) or 36.508 [2] (E-UTRA cells) apply. If no PLMN is explicitly specified in the test nor in the TS 38.508-1 [4] (NR
cells) or 36.508 [2] (E-UTRA cells) for the used in the test cell(s) then the PLMN used in the test is the one defined as
PLMN1in TS 36.523-1 [42], Table 6.0.1-1.

532 Cells

Cell identifiers such asNR Cell 1 and NGC Cell A (for NR cells), or, Cell 1 and Cell A (for E-UTRA cells). areused in
test cases to associate a cell with various parameters.

Cells used in the tests throughout the present document are defined in TS 38.508-1 [4], subclauses 4.4.2 and 6.3.2.2 for
NR cells, and, TS 36.508 [2], subclauses 4.4.2 and 6.3.2 for E-UTRA cells respectively. Signal levelsfor signalling
testsare defined in TS 38.508-1 [4], subclause 6.2.2 and TS 36.508 [2], subclause 6.2.2.

Associated with the Cells used in the test cases are a number of parameters e.g. Tracing Area ldentifiers (TAIS) such as
TAI-1, TAI-2, etc., specific MCC and MNC values for the ssmulated PLMN, etc. For Default NAS parameters for
simulated NR cells and Simulated network scenarios for NAS test cases for 5GS these are defined in TS 38.508-1 [4],
subclauses 4.4.2 and 6.3.2.1 respectfully. Similarly such parameters are defined in TS 36.508 [2] for E-UTRA cells.

Whenever a Cell identifier is provided explicitly in atest description without explicit definition of parameters, the
parameters val ues corresponding to the Cell identifier shall be understood as those specified in TS 38.508-1[4] or TS
36.523-1 [42] respectively for the cell with that identifier.

Whenever atest in the present document requires cells characteristics, e.g. power level settings, TAls, MCC/MNC
which differ to those specified in TS 38.508-1 [4] for NR cellsor in TS 36.508 [2] for E-UTRA cells then, these shall
be specified explicitly in the test itself.
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5.3.3 USIM

Default USIM fields and signalling test case specific USIM Configurations are specified in TS 38.508-1 [4], subclause
6.4.

Whenever atest in the present document does not provide an explicit reference to a specific USIM Configurations
specified in TS 38.508-1 [4], subclause 6.4 then, the default parameters specified in TS 38.508-1 [4], subclause 4.8.3
shall be assumed.

Whenever atest in the present document requires specific USIM settings which do not exist in any of the defined USIM
Configurationsin TS 38.508-1 [4], it is recommended that a new USIM Configuration is defined and then the
configuration is referred from the test. Defining specific USIM setting within a test definition should be avoided.

5.34 Messages and Information Elements (IES)

Default Messages and | E contents, and where applicable | E fields values, used by the tests defined in the present
document are specified in TS 38.508-1 [4], subclauses 4.6, 4.7 and 4.7A. For messages exchanged on other RAT e.g. E-
UTRAN/EPC these can be found in TS 36.508 [2].

If atest requires a message and/or |E contents and/or |E field value which is different to those specified in TS 38.508-1
[4] then, specific message content shall be specified in the test itself with a derivation path referring to the relevant
default message in TS 38.508-1 [4]. Whenever a specific message content is not explicitly provided in atest then this
shall be understood as the message having exactly the same content as the default message specified in TS 38.508-1 [4].

NOTE: Similar rules apply to messages exchanged on other RATs and defined elsewhere e.g. in TS 36.508 [2].

6 ldle mode and RRC Inactive state operations

6.1 NR idle mode operations

6.1.1 NG-RAN Only PLMN Selection

6.1.1.1 PLMN selection of RPLMN, HPLMN/EHPLMN, UPLMN and OPLMN /
Automatic mode

6.1.1.1.1 Test Purpose (TP)

@

with { UE in Autonatic network sel ection node and RPLMN, HPLMN, UPLMN and OPLMN NR cel I s avail abl e
and UE is fitted with a USIMindicating RPLMN shoul d be selected }
ensure that {
when { UE is switched on or return to coverage }
then { UE selects a cell of the RPLMN and UE attenpts Registration on the selected cell }

}

2

with { UE canped on an NG RAN VPLMN cell and cells of a higher priority NG RAN PLMN avail abl e }
ensure that {
when { higher priority PLM\ search timer T expires }
then { UE selects and canps on a cell of the highest priority PLMN and UE attenpts Registration
with nobility on the selected cell }

}

3
with { UE in Autonatic network sel ection node and HPLMN, UPLMN and OPLMN NG RAN cel I s avail abl e and

UE is fitted with a USIMw th Access Technol ogy data files for each PLMN and there are no equival ent
HPLMNs def i ned}
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ensure that {
when { UE is switched on or return to coverage }
then { UE selects a cell of the highest priority PLMN and UE attenpts Registration with nobility
on the selected cell }

}

(4)

with { UE canped on an NR VPLMN cell and cells of a NG RAN HPLMN avai |l abl e }
ensure that {
when { higher priority PLM\ search tinmer T expires }
then { UE selects and canps on a cell of HPLMN and UE attenpts Registration on the selected cell

}

6.1.1.1.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 23.122 clauses 4.4.3.1,
4.4.3.1.1 and 4.4.3.3.1. Unless otherwise stated these are Rel-15 requirements.

[TS23.122, clause 4.4.3.1]

At switch on, or following recovery from lack of coverage, the MS selects the registered PLMN or equivalent PLMN (if
itisavailable) using all access technologiesthat the MSis capable of and if necessary (in the case of recovery from lack
of coverage, see subclause 4.5.2) attempts to perform a Location Registration.

NOTE 1: The MSin automatic network selection mode can end the PLMN search procedure once the registered
PLMN or equivalent PLMN is found on an access technology.

NOTE 2: An MSin automatic network selection mode can use location information to determine which PLMNs can
be availablein its present location.

EXCEPTION: As an dternative option to this, if the MSisin automatic network selection mode and it finds coverage
of an EHPLMN, the MS may register to that EHPLMN and not return to the registered PLMN or equivalent PLMN. If
the EHPLMN list is not present or is empty, and the HPLMN is available, the MS may register on the HPLMN and not
return to the registered PLMN or equivalent PLMN. The operator shall be able to control by SIM configuration whether
an M S that supports this option is permitted to perform this alternative behaviour.

EXCEPTION: In A/Gb mode an MS with voice capability, shall not search for CPBCCH carriers. In A/Gb mode an MS
not supporting packet services shall not search for CPBCCH carriers.

If successful registration is achieved, the MS indicates the selected PLMN.

If thereis no registered PLMN, or if registration is not possible due to the PLMN being unavailable or registration
failure, the MS follows one of the following two procedures depending on its PLMN selection operating mode. At
switch on, if the MS provides the optional feature of user preferred PLMN selection operating mode at switch on then
this operating mode shall be used. Otherwise, the MS shall use the PLMN selection mode that was used before
switching off.

EXCEPTION: At switch on, if the MSisin manual mode and neither registered PLMN nor PLMN that is equivalent to
it isavailable but EHPLMN is available, then instead of performing the manual network selection mode procedure of
subclause 4.4.3.1.2 the MS may select and attempt registration on the highest priority EHPLMN. If the EHPLMN list is
not available or is empty and the HPLMN is available, then the MS may select and attempt registration on the HPLMN.
The MS shall remain in manual mode.

NOTE 3: If successful registration is achieved, then the current serving PLMN becomes the registered PLMN and
the M S does not store the previous registered PLMN for later use.

EXCEPTION: If registration is not possible on recovery from lack of coverage due to the registered PLMN being
unavailable, an M S attached to GPRS services, attached via E-UTRAN or registered viathe NG-RAN may, optionally,
continue looking for the registered PLMN for an implementation dependent time.

NOTE 4: An MS attached to GPRS services, attached via E-UTRAN or registered via the NG-RAN should use the
above exception only if one or more PDP contexts, PDN connections or PDU sessions are currently
active.

[TS23.122, clause 4.4.3.1.1]
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The MS selects and attempts registration on other PL M N/access technology combinations, if available and allowable, in
the following order:

i) either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is
available (if the EHPLMN list is present) ;

ii) each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology"
datafilein the SIM (in priority order);

iii) each PLMN/access technology combination in the " Operator Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order);

iv) other PLMN/access technology combinations with received high quality signal in random order;
v) other PLMN/access technology combinationsin order of decreasing signal quality.
When following the above procedure the following requirements apply:

a) An MSwith voice capability shall ignore PLMNSs for which the M S has identified at least one GSM
COMPACT.

b) In A/Gb mode or GSM COMPACT, an MS with voice capability, or an MS not supporting packet services shall
not search for CPBCCH carriers.

¢) Inii andiii, the MS should limit its search for the PLMN to the access technology or access technologies
associated with the PLMN in the appropriate PLMN Selector with Access Technology list (User Controlled or
Operator Controlled selector list).

An MSusing a SIM without access technology information storage (i.e. the "User Controlled PLMN Selector
with Access Technology" and the " Operator Controlled PLMN Selector with Access Technology” datafiles are
not present) shall instead use the "PLMN Selector” datafile, for each PLMN in the "PLMN Selector” datafile,
the M S shall search for all access technologiesit is capable of. The priority ordering amongst the access
technologies is implementation dependent.

d) Inivandv, the MS shall search for all accesstechnologiesit is capable of, before deciding which PLMN to
select.

e) Inii, andiii, apacket only MS which supports GSM COMPACT, but using a SIM without access technology
information storage (i.e. the "User Controlled PLMN Selector with Access Technology" and the " Operator
Controlled PLMN Selector with Access Technology" data files are not present) shall instead use the "PLMN
Selector” datafile, for each PLMN inthe "PLMN Selector” datafile, the MS shall search for all access
technologiesit is capable of and shall assume GSM COMPACT access technology as the lowest priority radio
access technology.

f) Ini, the MSshall search for all accesstechnologiesit is capable of. No priority is defined for the preferred access
technology and the priority is an implementation issue, but "HPLMN Selector with Access Technology" datafile
on the SIM may be used to optimise the procedure.

g) Ini,an MSusing a SIM without access technology information storage (i.e. the "HPLMN Selector with Access
Technology" datafileis not present) shall search for all access technologiesit is capable of. The priority
ordering amongst the access technologies is implementation dependent. A packet only M'S which supports GSM
COMPACT using a SIM without access technology information storage shall also assume GSM COMPACT
access technology as the lowest priority radio access technology.

NOTE 1: For f) and g), the MS in automatic network selection mode can end the PLMN search procedure once the
HPLMN or the highest priority EHPLMN is found on an access technology.

NOTE 2: Fori, ii andiii, the MS can use |ocation information to determine which PLMNs can be available in its
present location.

h) Inv, the MS shall order the PL M N/access technology combinationsin order of decreasing signal quality within
each access technology. The order between PLMN/access technology combinations with different access
technologiesis an MS implementation issue.

NOTE 3: Requirements @) and b) apply also to requirement d), so a GSM voice capable M S should not search for
GSM COMPACT PLMNSs, even if capable of GSM COMPACT.
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NOTE 4: Requirements a) and b) apply also to requirement ), so a GSM voice capable MS should not search for
GSM COMPACT PLMNS, eveniif thisisthe only access technology on the "HPLMN Selector with
Access Technology" datafile on the SIM.

NOTE 5: High quality signal is defined in the appropriate AS specification.

i) Initov, theMS shal not consider PLMNs where voice service was not possible as PLMN selection candidate,
unless such PLMN is availablein GERAN or UTRAN or no other allowed PLMN is available.

j) Initov, if the MSonly supports EMM-REGISTERED without PDN connection (see TS 24.301 [23A]), the MS
shall not consider PLMNs which do not advertise support of EMM-REGISTERED without PDN connection.

k) Initov, if the MS only supports control plane CloT EPS optimization (see TS 24.301 [23A]) and the UE camps
on aE-UTRA cdll whichisnot NB-10T cell (see TS 36.304 [43], TS 36.331 [22]), the M S shall not consider
PLMNSs which do not advertise support of EPS services with control plane CloT EPS optimization.

) Initov,iftheMSisineCall only mode, the MS shall not consider PLMNs which do not advertise support for
eCall over IMS, unless such PLMNs are availablein GERAN or UTRAN.

NOTE 6: Asanimplementation option, an MSin eCall only mode that was not able to select any PLMN according
tol) can perform a second iteration of i to v with no restriction.

If successful registration is achieved, the M S indicates the selected PLMN.

If registration cannot be achieved because no PLMNs are available and allowable, the MS indicates "no service' to the
user, waits until anew PLMN is available and allowable and then repeats the procedure.

If there were one or more PLMNs which were available and allowable, but an LR failure made registration on those

PLMNs unsuccessful or an entry in any of the lists "forbidden location areas for roaming”, "forbidden tracking areas for
roaming", "5GS forbidden tracking areas for roaming", "forbidden location areas for regional provision of service",
"forbidden tracking areas for regional provision of service" or "5GS forbidden tracking areas for regional provision of

service" prevented aregistration attempt, the M S selects the first such PLMN again and enters alimited service state.
[TS23.122, clause 4.4.3.3.1]

If the MSisinaVPLMN, the MS shall periodically attempt to obtain service on its HPLMN (if the EHPLMN list is not
present or is empty) or one of its EHPLMNSs (if the EHPLMN list is present) or a higher priority PLMN/access
technology combinations listed in "user controlled PLMN selector” or "operator controlled PLMN selector” by scanning
in accordance with the requirements that are applicableto i), ii) and iii) as defined in the Automatic Network Selection
Modein subclause 4.4.3.1.1. In the case that the mobile has a stored "Equivalent PLMNS" list the mobile shall only
select aPLMN if it is of a higher priority than those of the same country as the current serving PLMN which are stored
inthe "Equivalent PLMNS" list. For this purpose, avalue of timer T may be stored in the SIM. The interpretation of the
stored value depends on the radio capabilities supported by the MS:

- For an MS that does not support any of the following: EC-GSM-10T, Category M1 or Category NB1 (as defined
in TS 36.306 [54]), T iseither in the range 6 minutes to 8 hoursin 6 minute steps or it indicates that no periodic
attempts shall be made. If no value for T is stored in the SIM, a default value of 60 minutesis used for T.

- For an MSthat only supports any of the following or a combination of: EC-GSM-IoT, Category M1 or Category
NB1 (asdefined in TS 36.306 [54]), T iseither in the range 2 hours to 240 hours, using 2 hour steps from
2 hoursto 80 hours and 4 hour steps from 84 hours to 240 hours, or it indicates that no periodic attempts shall be
made. If no value for T is stored in the SIM, a default value of 72 hoursis used.

- For an MSthat supports both:

a) any of the following or acombination of: EC-GSM-IoT, Category M1 or Category NB1 (as defined in
3GPP TS 36.306 [54]); and

b) any access technology other than the following: EC-GSM-IoT, Category M1 or Category NB1 (as defined in
3GPP TS 36.306 [54]),

then T isinterpreted depending on the access technology in use as specified below:

1) if the MSisusing any of the following at the time of starting timer T: EC-GSM-IoT, Category M1 or
Category NB1 (as defined in 3GPP TS 36.306 [54]), T is either in the range 2 hours to 240 hours, using
2 hour steps from 2 hours to 80 hours and 4 hour steps from 84 hours to 240 hours, or it indicates that no
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periodic attempts shall be made. If no value for T is stored in the SIM, adefault value of 72 hoursis used;
and

2) if the MSisnot using any of the following at the time of starting timer T: EC-GSM-10T, Category M1 or
Category NB1 (as defined in 3GPP TS 36.306 [54]), T is either in the range 6 minutesto 8 hoursin
6 minute steps or it indicates that no periodic attempts shall be made. If no value for T is stored in the
SIM, adefault value of 60 minutesis used for T.

If the MS is configured with the MinimumPeriodicSearchTimer as specified in 3GPP TS 24.368 [50] or

3GPP TS 31.102 [40], the MS shall not use avalue for T that is less than the MinimumPeriodicSearchTimer. If the
value stored in the SIM, or the default value for T (when no value is stored in the SIM), is less than the
MinimumPeriodicSearchTimer, then T shall be set to the MinimumPeriodicSearchTimer.

The MS does not stop timer T, as described in 3GPP TS 24.008 [23] and 3GPP TS 24.301 [23A], when it activates
power saving mode (PSM) (see 3GPP TS 23.682 [27A]).

The M S can be configured for Fast First Higher Priority PLMN search as specified in 3GPP TS 31.102 [40] or
3GPP TS 24.368 [50]. Fast First Higher Priority PLMN search is enabled if the corresponding configuration parameter
is present and set to enabled. Otherwise, Fast First Higher Priority PLMN search is disabled.

The attempts to access the HPLMN or an EHPLMN or higher priority PLMN shall be as specified below:

a)

b)

©)
d)

The periodic attempts shall only be performed in automatic mode when the MS is roaming, and not while the
MS is attached for emergency bearer services, is registered for emergency services, has a PDU session for
emergency services or has a PDN connection for emergency bearer services;

The MS shall make the first attempt after aperiod of at least 2 minutes and at most T minutes:

- only after switch on if Fast First Higher Priority PLMN search is disabled; or

- after switch on or upon selecting a VPLMN if Fast First Higher Priority PLMN search is enabled.
The MS shall make the following attemptsif the MSisonthe VPLMN at time T after the last attempt;

Periodic attempts shall only be performed by the MS while in idle mode;

d1) Periodic attempts may be postponed while the MSisin power saving mode (PSM) (see 3GPP TS 23.682 [27A]).

d2) Periodic attempts may be postponed while the MSis receiving eMBMS transport service in idle mode (see

€)

f)

9)

h)

3GPP TS 23.246 [68)]).

If the HPLMN (if the EHPLMN list is not present or is empty) or aEHPLMN (if thelist is present) or a higher
priority PLMN is not found, the MS shall remain on the VPLMN.

In stepsi), ii) and iii) of subclause 4.4.3.1.1 the MS shall limit its attempts to access higher priority
PLMN/access technol ogy combinations to PLM N/access technology combinations of the same country as the
current serving VPLMN, as defined in Annex B.

Only the priority levels of Equivalent PLMNSs of the same country as the current serving VPLMN, as defined in
Annex B, shall be taken into account to compare with the priority level of a selected PLMN.

If the PLMN of the highest priority PLMN/access technology combination availableisthe current VPLMN, or
one of the PLMNs in the "Equivalent PLMNS' list, the MS shall remain on the current PL M N/access technology
combination.

6.1.1.1.3 Test description

6.1.1.1.3.1 Pre-test conditions

System Simulator:

Four multi-PLMN NR Cells as specified in TS 38.508-1 [4] Table 4.4.2.1 are configured broadcasting PLMNs
asindicated in Table 6.1.1.1.3.1-1.
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- ThePLMNsareidentified in the test by the identifiersin Table 6.1.1.1.3.1-1 and the PLMN settings are defined
in TS 36.523-1[13] table 6.0.1-1.

Table 6.1.1.1.3.1-1: PLMN identifiers

NR Cell PLMN name
1 PLMN1
12 PLMN15
13 PLMN16
2 PLMN17

All NR célls are high quality
All NR cells are suitable cells;
System information combination NR-1 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 isused in NR cells

UE:
The UE isin Automatic PLMN selection mode.
The UE isregistered to PLMN1 before it is switched off.

USIM configuration as defined in TS 38.508-1 [4] Table 6.4.1-1 will be loaded except for PLMN identifiersin
Table6.1.1.1.3.1-1.
Preamble:
- TheUE ismadeto camp on NR Cell 12 and then Switched OFF (State ON-B) as defined in TS 38.508-1 [4]
Table 4.4A.2-0

6.1.1.1.3.2 Test procedure sequence

Table6.1.1.1.3.2-1 for FR1 and Table 6.1.1.1.3.2-2 for FR2 illustrates the downlink power levels and other changing
parameters to be applied for the cells at various time instants of the test execution. Row marked "TQ" denotes the initial
conditions after preamble, while columns marked "T1", "T2" and "T3" are to be applied subsequently in the Main
behaviour. The exact instants on which these values shall be applied are described in the textsin this clause.

Table 6.1.1.1.3.2-1: Cell configuration changes over time for FR1

Parameter Unit NR Cell NR Cell NR Cell NR Cell Remarks
1 12 13 2
TO SS/PBCH dBm/SCS "Off" -88 "Off" "Off" Power level “Off” is
SSS EPRE defined in TS 38.508-1
Table 6.2.2.1-3
T1 SS/PBCH dBm/SCS -88 -88 -88 "Off" Power level “Off” is
SSS EPRE defined in TS 38.508-1
Table 6.2.2.1-3
T2 SS/PBCH dBm/SCS "Off" -88 -88 "Off" Power level “Off” is
SSS EPRE defined in TS 38.508-1
Table 6.2.2.1-3
T3 SS/PBCH dBm/SCS "Off" -88 -88 -88 Power level “Off” is
SSS EPRE defined in TS 38.508-1
Table 6.2.2.1-3
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Table 6.1.1.1.3.2-2: Cell configuration changes over time for FR2

Parameter Unit NR Cell | NR Cell NR Cell NR Cell Remarks
1 12 13 2
TO SS/PBCH dBm/SCS “Off” [-85] “Off” “Off” Power level “Off” is
SSS EPRE defined in TS 38.508-1
Table 6.2.2.1-3
Tl SS/PBCH dBm/SCS [-85] [-85] [-85] "Off” Power level “Off” is
SSS EPRE defined in TS 38.508-1
Table 6.2.2.1-3
T2 SS/PBCH dBm/SCS “Off” [-85] [-85] “Off” Power level “Off” is
SSS EPRE defined in TS 38.508-1
Table 6.2.2.1-3
T3 SS/PBCH dBm/SCS “Off” [-85] [-85] [-85] Power level “Off” is
SSS EPRE defined in TS 38.508-1
Table 6.2.2.1-3
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Table 6.1.1.1.3.2-2: Main behaviour
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St Procedure Message Sequence TP | Verdict
U-S Message
1 SS adjusts cell levels according to row T1 of - - - -
table 6.1.1.1.3.2-1 for FR1 and table
6.1.1.1.3.2-2 for FR2

2 Power on the UE. - -
3 Check: Does the UE send a --> RRCSetupRequest 1 P
RRCSetupRequest on NR Cell 12?
4- | Steps 3 to 20al of the registration procedure - - - -
21 | described in TS 38.508-1 subclause 4.5.2.2-2
are performed on NR Cell 12.

NOTE: The UE performs registration and the
RRC connection is released.

22 | Check: Does the UE send a --> RRCSetupRequest 4 P
RRCSetupRequest on NR Cell 1 after 120
seconds, but before 660seconds (Note 1 and
2) from power on?

22 | Steps 3-4 of Table 4.5.2.2-2 of the generic - - - -
A- | procedure in TS 38.508-1 [4] are performed.
22 | (Note 3)

- EXCEPTION: Steps 23al to 23b5al describe - - - -

behaviour that depends on events happening

prior to their execution; the "lower case letter"

identifies a step sequence that take place if a

specific prior event takes place.

23a | IF 5GS registration type is set as Initial - - - -
1- | Registration in step 22B, THEN Steps 5 to

23a | 20alof the generic test procedure in TS

16a | 38.508-1 Table 4.5.2.2-2 are performed on NR
1 Cell 1.

23b | Void - - - B
1-

23b

23b | IF 5GS registration type is set as Mobility - - - -
3- | Registration in step 22B, THEN Steps 4 to 6al
23b | of the generic test procedure in TS 38.508-1
5al | Table 4.9.5.2.2-1 are performed on NR Cell 1.
24- | Void - - - -
27
28 | SS adjusts cell levels according to row T2 of - - - -
table 6.1.1.1.3.2-1 for FR1 and table
6.1.1.1.3.2-2 for FR2

29 | Check: Does the UE send a --> RRCSetupRequest 3 P
RRCSetupRequest on NR Cell 13?
29 | Steps 3-4 of Table 4.5.2.2-2 of the generic - - - -
A- | procedure in TS 38.508-1 [4] are performed.
29 | (Note 3)

- EXCEPTION: Steps 29al to 29b5al describe - - - -

behaviour that depends on events happening

prior to their execution; the "lower case letter"

identifies a step sequence that take place if a

specific prior event takes place.

29a | IF 5GS registration type is set as Initial - - - -
1- | Registration in step 29B, THEN Steps 5 to

29a | 20alof the generic test procedure in TS

16a | 38.508-1 Table 4.5.2.2-2 are performed on NR
1 Cell 13.

29b | Void. - - - -
1-

29b
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29b | IF 5GS registration type is set as Mobility - - - -
3- | Registration in step 29B, THEN Steps 4 to 6al
29b | of the generic test procedure in TS 38.508-1
5al | Table 4.9.5.2.2-1 are performed on NR Cell
13.

30 | SS adjusts cell levels according to row T3 of - - - -
table 6.1.1.1.3.2-1 for FR1 and table
6.1.1.1.3.2-2 for FR2

31 | Check: Does the UE send a --> RRCSetupRequest 2 P
RRCSetupRequest on NR Cell 2 after 120
seconds, but before 660 seconds after step
30? (Note 1 and 2)

31 | Steps 3-4 of Table 4.5.2.2-2 of the generic - - - -
A- | procedure in TS 38.508-1 [4] are performed.
31 | (Note 3)

- EXCEPTION: Steps 32al to 32b5al describe - - - -
behaviour that depends on events happening
prior to their execution; the "lower case letter"
identifies a step sequence that take place if a
specific prior event takes place.
32a | IF 5GS registration type is set as Initial - - - -
1- | Registration in step 31B, THEN Steps 5 to
32a | 20alof the generic test procedure in TS
16a | 38.508-1 Table 4.5.2.2-2 are performed on NR
1 Cell 2.
32b | Void - - - -
1-
32b
2
32b | IF 5GS registration type is set as Mobility - - - -
3- | Registration in step 31B, THEN Steps 4 to 6al
32b | of the generic test procedure in TS 38.508-1
5al | Table 4.9.5.2.2-1 are performed on NR Cell 2.
33- | Void - - - -
36
Note 1:  Following attempts to access the HPLMN/EHPLMN/higher priority PLMN in VPLMN is operator specific
setting (Refer to TS 23.122 Rel-15).Hence, window between 120s to T+Tolerance is being used, where the
high priority PLMN search timer T defined by EFxppLMN.
Note 2:  Tolerance of 5min is added to allow time for the UE to find the proper PLMN.
Note 3:  The 5GS registration type shall be only set as Mobility Registration for R16 UEs according to TS 24.501
subclause 5.2.3.2.5 specified in Release 16. The EXCEPTION description applies only to R15 UEs.

6.1.1.1.3.3 Specific message contents

None

6.1.1.2 PLMN selection of "Other PLMN/access technology combinations™ /
Automatic mode

6.1.1.2.1 Test Purpose (TP)

(1)

with { UE in Autonatic network sel ection node and EHPLMN, UPLMN and OPLMN access technol ogy
conbi nations cells available and UE is fitted with a USIMw th Access Technol ogy data files for each
PLMN }
ensure that {
when { UE is switched on or return to coverage }
then { UE selects a cell of the EHPLMN and UE attenpts a Registration on the selected cell }

}
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)

with { UE in Autonatic network sel ection node and UPLMN, OPLMN and ot her PLMN access technol ogy
conmbi nations cells available and UE is fitted with a USIMw th Access Technol ogy data files for each
PLMN }
ensure that {
when { UE is switched on or return to coverage }
then { UE selects a cell of the UPLMN and UE attenpts a Registration on the selected cell }

}

3

with { UE in Automatic network selection nbde and OPLMN and ot her PLMV access technol ogy
conbi nations cells available and UE is fitted with a USIMw th Access Technol ogy data files for each
PLMN }
ensure that {
when { UE is switched on or return to coverage }
then { UE selects a cell of the OPLMN and UE attenpts a Registration on the selected cell }

}

4
with { UE in Autonmatic network sel ection node and ot her PLMN access technol ogy conbinations cells
not belonging to any of EHPLMN, UPLMN or OPLMN avail able }
ensure that {
when { UE is switched on or return to coverage }

then { UE selects a cell of other PLMV access technol ogy conbi nations and UE attenpts a
Regi stration on the selected cell }

}

6.1.1.2.2 Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 23.122 clauses 4.4.3.1.1.
Unless otherwise stated these are Rel-15 requirements.

[TS23.122, clause 4.4.3.1.1]

The MS selects and attempts registration on other PL M N/access technology combinations, if available and allowable, in
the following order:

i) either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is
available (if the EHPLMN list is present) ;

ii) each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology”
datafilein the SIM (in priority order);

iii) each PLMN/access technology combination in the " Operator Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order);

iv) other PLMN/access technology combinations with received high quality signal in random order;
v) other PLMN/access technology combinations in order of decreasing signal quality.
When following the above procedure the following requirements apply:

a) An MSwith voice capability shall ignore PLMNSs for which the M S has identified at least one GSM
COMPACT.

b) In A/Gb mode or GSM COMPACT, an MS with voice capability, or an MS not supporting packet services shall
not search for CPBCCH carriers.
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¢) Inii andiii, the MS should limit its search for the PLMN to the access technology or access technologies
associated with the PLMN in the appropriate PLMN Selector with Access Technology list (User Controlled or
Operator Controlled selector list).

An MSusing a SIM without access technology information storage (i.e. the "User Controlled PLMN Selector
with Access Technology" and the " Operator Controlled PLMN Selector with Access Technology” datafiles are
not present) shall instead use the "PLMN Selector” datafile, for each PLMN inthe"PLMN Selector" datafile,
the MS shall search for all accesstechnologiesit is capable of. The priority ordering amongst the access
technologies is implementation dependent.

d) Inivandv, the MSshall search for all accesstechnologiesit is capable of, before deciding which PLMN to
select.

e) Inii, andiii, apacket only MS which supports GSM COMPACT, but using a SIM without access technology
information storage (i.e. the "User Controlled PLMN Selector with Access Technology" and the " Operator
Controlled PLMN Selector with Access Technology" datafiles are not present) shall instead use the "PLMN
Selector” datafile, for each PLMN inthe "PLMN Selector” datafile, the MS shall search for all access
technologiesit is capable of and shall assume GSM COMPACT access technology as the lowest priority radio
access technology.

f) Ini, the MS shall search for all accesstechnologiesit is capable of. No priority is defined for the preferred access
technology and the priority is an implementation issue, but "HPLMN Selector with Access Technology" datafile
on the SIM may be used to optimise the procedure.

g) Ini,an MSusing a SIM without access technology information storage (i.e. the "HPLMN Selector with Access
Technology" datafileis not present) shall search for all access technologiesit is capable of. The priority
ordering amongst the access technologies is implementation dependent. A packet only M'S which supports GSM
COMPACT using a SIM without access technology information storage shall also assume GSM COMPACT
access technology as the lowest priority radio access technology.

NOTE 1: For f) and g), the MS in automatic network selection mode can end the PLMN search procedure once the
HPLMN or the highest priority EHPLMN is found on an access technology.

NOTE 2: Fori, ii and iii, the MS can use location information to determine which PLMNs can be available in its
present location.

h) Inv, the MS shall order the PL M N/access technology combinationsin order of decreasing signal quality within
each access technology. The order between PLM N/access technology combinations with different access
technologiesis an MS implementation issue.

NOTE 3: Requirements @) and b) apply also to requirement d), so a GSM voice capable M S should not search for
GSM COMPACT PLMNSs, even if capable of GSM COMPACT.

NOTE 4: Requirements a) and b) apply also to requirement f), so a GSM voice capable MS should not search for
GSM COMPACT PLMNSs, even if thisisthe only access technology on the "HPLMN Selector with
Access Technology" datafile on the SIM.

NOTE 5: High quality signal is defined in the appropriate AS specification.

i) Initov,the MS shal not consider PLMNs where voice service was not possible as PLMN selection candidate,
unless such PLMN is availablein GERAN or UTRAN or no other allowed PLMN isavailable.

i) Initov, if the MS only supports EMM-REGISTERED without PDN connection (see 3GPP TS 24.301 [23A]),
the MS shall not consider PLMNs which do not advertise support of EMM-REGISTERED without PDN
connection.

k) Initov, if the MS only supports control plane CloT EPS optimization (see 3GPP TS 24.301 [23A]) and the UE
camps on a E-UTRA cell which isnot NB-10T cell (see 3GPP TS 36.304 [43], 3GPP TS 36.331 [22]), the MS
shall not consider PLMNs which do not advertise support of EPS services with control plane CloT EPS
optimization.

[) Initov,if theMSisineCall only mode, the MS shall not consider PLMNs which do not advertise support for
eCall over IMS, unless such PLMNs are available in GERAN or UTRAN.
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NOTE 6: Asanimplementation option, an MSin eCall only mode that was not able to select any PLMN according
to 1) can perform a second iteration of i to v with no restriction.
If successful registration is achieved, the M S indicates the selected PLMN.

If registration cannot be achieved because no PLMNSs are available and allowable, the MS indicates "no service" to the
user, waits until anew PLMN is available and allowable and then repeats the procedure.

If there were one or more PLMNs which were available and allowable, but an LR failure made registration on those
PLMNs unsuccessful or an entry in any of the lists "forbidden location areas for roaming”, "forbidden tracking areas for
roaming", "5GS forbidden tracking areas for roaming", "forbidden location areas for regional provision of service",
"forbidden tracking areas for regional provision of service" or "5GS forbidden tracking areas for regional provision of
service" prevented aregistration attempt, the M S selects the first such PLMN again and enters alimited service state.

6.1.1.2.3 Test description
6.1.1.2.3.1 Pre-test conditions

System Simulator:

- Four inter-frequency multi-PLMN cells as specified in TS 38.508-1 [4] clause 4.4.1.1.3 are configured
broadcasting default PLMNs asindicated in TS 38.508-1 [4] Table 4.4.2-3.

- ThePLMNsareidentified in the test by theidentifiersin Table 6.1.1.2.3.1-1.

Table 6.1.1.2.3.1-1: PLMN identifiers

NR Cell PLMN name
1 PLMN1
12 PLMN2
13 PLMN3
11 PLMN4

UE:
- TheUEisin Automatic PLMN selection mode.
-  TheUE isequipped withaUSIM configuration as defined in TS 38.508-1 [4] Table 6.4.1-4.

Preamble:

- TheUEisin state Switched OFF (state 0-A).

6.1.1.2.3.2 Test procedure sequence

Table 6.1.1.2.3.2-1/2 shows the cell configurations used during the test. Subsequent configurations marked “T1", “T2”
“T3" “T4"etc are applied at the points indicated in the Main behaviour description in Table 6.1.1.2.3.2-3. Cell powers
are chosen for a serving cell and a non-suitable “ Off” cell as defined in TS 38.508-1 [4] Table 6.2.2.1-3 for FR1 and
Table 6.2.2.2-2 for FR2.
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Table 6.1.1.2.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR NR NR NR Remarks
Cell 1 Cell 12 | Cell 13 | Cell 11
T1 SS/PBCH dBm/SCS -88 -88 -88 “Off” Power level “Off” is defined in
SSS EPRE TS 38.508-1 [4] Table 6.2.2.1-
3.
T2 SS/PBCH dBm/SCS “Off” -88 -88 -88 Power level “Off” is defined in
SSS EPRE TS 38.508-1 [4] Table 6.2.2.1-
3.
T3 SS/PBCH dBm/SCS “Off” “Off” -88 -88 Power level “Off” is defined in
SSS EPRE TS 38.508-1 [4] Table 6.2.2.1-
3.
T4 SS/PBCH dBm/SCS “Off” “Off” “Off” -88 Power level “Off” is defined in
SSS EPRE TS 38.508-1 [4] Table 6.2.2.1-
3.

Table 6.1.1.2.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR NR NR NR Remarks
Cell1 | Cell 12 | Cell 13 | Cell 11
T1 SS/PBCH dBm/SCS -82 -82 -82 “Off” Power level “Off” is defined in
SSS EPRE TS 38.508-1 [4] Table 6.2.2.2-
2.
T2 SS/PBCH dBm/SCS “Off” -82 -82 -82 Power level “Off” is defined in
SSS EPRE TS 38.508-1 [4] Table 6.2.2.2-
2.
T3 SS/PBCH dBm/SCS “Off” “Off” -82 -82 Power level “Off” is defined in
SSS EPRE TS 38.508-1 [4] Table 6.2.2.2-
2.
T4 SS/PBCH dBm/SCS “Off” “Off” “Off” -82 Power level “Off” is defined in
SSS EPRE TS 38.508-1 [4] Table 6.2.2.2-
2.
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Table 6.1.1.2.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 | SS adjusts cell levels according to row T1 of - - - -
table 6.1.1.2.3.2-1/2.
2 Power on the UE. - -
3 Check: Does the UE send an --> NR RRC: RRCSetupRequest 1 P
RRCSetupRequest on NR Cell 1?
4- | Steps 3 to 20al of the registration procedure - - - -
21 | described in TS 38.508-1 [4] subclause 4.5.2.2
are performed on NR Cell 1.

NOTE: The UE performs registration and the
RRC connection is not released.

21 | The UE is switched off by executing generic - - - -
A | procedure in Table 4.9.6.3-1 in TS 38.508-1 [4]
22 | SS adjusts cell levels according to row T2 of - - - -
table 6.1.1.2.3.2-1/2.

22 | Void - - R R
A
22 | The UE is Switched ON. - - R R
B
23 | Check: Does the test result of generic test --> - 2 P

procedure in TS 38.508-1 [4] Table 4.5.2.2-2
indicate that the UE is camped on NR Cell 12?
NOTE: The UE performs registration and the
RRC connection is not released.

24- | Void - - - -
27b

28 | The UE is switched off by executing generic - - - -
procedure in Table 4.9.6.3-1in TS 38.508-1
[4].

29 | SS adjusts cell levels according to row T3 of - - - -
table 6.1.1.2.3.2-1/2.

29 | Void. - - - B
A
29 | The UE is Switched ON. - - R N
B
30 | Check: Does the test result of generic test --> - 3 P

procedure in TS 38.508-1 [4] Table 4.5.2.2-2
indicate that the UE is camped on NR Cell 13?
NOTE: The UE performs registration and the
RRC connection is not released.

31- | Void. - - - -
34b

35 | The UE is switched off by executing generic

procedure in Table 4.9.6.3-1in TS 38.508-1 [4]
36 | SS adjusts cell levels according to row T4 of - - - -
table 6.1.1.2.3.2-1/2.

36 | Void. - - - -
A
36 | The UE is Switched ON. - - B B
B
37 | Check: Does the test result of generic test --> - 4 P

procedure in TS 38.508-1 [4] Table 4.5.2.2-2

indicate that the UE is camped on NR Cell 11?
38- | Void. - - - -
42b

6.1.1.2.3.3 Specific message contents

None
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6.1.1.3 Cell reselection of ePLMN in manual mode
6.1.1.3.1 Test Purpose (TP)
1)

with { UE canped nornally on a cell and network has downl oaded a list of equivalent PLMNs during the
Regi stration procedure }
ensure that {
when { Hi gher ranked cell is a cell of a PLMN in the downl oaded equival ent PLMN |ist }
then { UE reselects to the equivalent PLWN cell }

}

2

with { UE canped nornally on a cell and network has downl oaded a |ist of equivalent PLMNs during
Regi stration procedure for nobility }
ensure that {
when { Hi ghest ranked cell is a cell of a PLMN not in the downl oaded equival ent PLMN |ist }
then { UE does not reselect to the cell }

}

6.1.1.3.2 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 23.122, clauses 4.4.3.1.2.
Unless otherwise stated these are Rel-15 requirements.

[TS23.122, clause 4.4.3.1.2]

The MS selects and attempts registration on other PL M N/access technology combinations, if available and allowable, in
the following order:

i) either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is
available (if the EHPLMN list is present) ;

ii) each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology"
datafilein the SIM (in priority order);

iii) each PLMN/access technology combination in the " Operator Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order);

iv) other PLMN/access technology combinations with received high quality signal in random order;
v) other PLMN/access technology combinationsin order of decreasing signal quality.
When following the above procedure the following requirements apply:

a) An MSwith voice capability shall ignore PLMNSs for which the M S has identified at least one GSM
COMPACT.

b) In A/Gb mode or GSM COMPACT, an MS with voice capability, or an M S not supporting packet services shall
not search for CPBCCH carriers.

¢) Inii andiii, the MS should limit its search for the PLMN to the access technology or access technologies
associated with the PLMN in the appropriate PLMN Selector with Access Technology list (User Controlled or
Operator Controlled selector list).

An MSusing a SIM without access technology information storage (i.e. the "User Controlled PLMN Selector
with Access Technology" and the " Operator Controlled PLMN Selector with Access Technology” datafiles are
not present) shall instead use the "PLMN Selector” datafile, for each PLMN in the "PLMN Selector” datafile,
the M S shall search for all access technologiesit is capable of. The priority ordering amongst the access
technologies is implementation dependent.

d) Inivandv, the MSshall search for all accesstechnologiesit is capable of, before deciding which PLMN to
select.
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e) Inii, andiii, apacket only MS which supports GSM COMPACT, but using a SIM without access technology
information storage (i.e. the "User Controlled PLMN Selector with Access Technology" and the " Operator
Controlled PLMN Selector with Access Technology" data files are not present) shall instead use the "PLMN
Selector” datafile, for each PLMN inthe "PLMN Selector” datafile, the MS shall search for all access
technologiesit is capable of and shall assume GSM COMPACT access technology as the lowest priority radio
access technology.

f) Ini, the MSshall search for all accesstechnologiesit is capable of. No priority is defined for the preferred access
technology and the priority is an implementation issue, but "HPLMN Selector with Access Technology" datafile
on the SIM may be used to optimise the procedure.

g) Ini,anMSusing a SIM without access technology information storage (i.e. the "HPLMN Selector with Access
Technology" datafileis not present) shall search for all access technologiesit is capable of. The priority
ordering amongst the access technologies is implementation dependent. A packet only M S which supports GSM
COMPACT using a SIM without access technology information storage shall also assume GSM COMPACT
access technology as the lowest priority radio access technology.

NOTE 1: For f) and g), the MS in automatic network selection mode can end the PLMN search procedure once the
HPLMN or the highest priority EHPLMN isfound on an access technology.

NOTE 2: Fori, ii and iii, the MS can use location information to determine which PLMNs can be availablein its
present location.

h) Inv, the MS shall order the PLM N/access technology combinationsin order of decreasing signal quality within
each access technology. The order between PLMN/access technology combinations with different access
technologiesis an MS implementation issue.

NOTE 3: Requirements @) and b) apply also to requirement d), so a GSM voice capable M S should not search for
GSM COMPACT PLMNSs, even if capable of GSM COMPACT.

NOTE 4: Requirements a) and b) apply also to requirement f), so a GSM voice capable MS should not search for
GSM COMPACT PLMNSs, even if thisisthe only access technology on the "HPLMN Selector with
Access Technology" datafile on the SIM.

NOTE 5: High quality signa is defined in the appropriate AS specification.

i) Initov,the MS shal not consider PLMNs where voice service was not possible as PLMN selection candidate,
unless such PLMN is availablein GERAN or UTRAN or no other allowed PLMN is available.

j) Initov, if the MS only supports EMM-REGISTERED without PDN connection (see 3GPP TS 24.301 [23A]),
the MS shall not consider PLMNs which do not advertise support of EMM-REGISTERED without PDN
connection.

k) Initov,if the MS only supports control plane CloT EPS optimization (see 3GPP TS 24.301 [23A]) and the UE
camps on a E-UTRA cell which isnot NB-10T cell (see 3GPP TS 36.304 [43], 3GPP TS 36.331 [22]), the MS
shall not consider PLMNs which do not advertise support of EPS services with control plane CloT EPS
optimization.

[) Initov,iftheMSisineCall only mode, the MS shall not consider PLMNs which do not advertise support for
eCall over IMS, unless such PLMNs are available in GERAN or UTRAN.

NOTE 6: Asan implementation option, an MSin eCall only mode that was not able to select any PLMN according
to 1) can perform a second iteration of i to v with no restriction.

If successful registration is achieved, the MS indicates the selected PLMN.

If registration cannot be achieved because no PLMNs are available and allowable, the MS indicates "no service" to the
user, waits until anew PLMN is available and allowable and then repeats the procedure.

If there were one or more PLMNs which were available and allowable, but an LR failure made registration on those
PLMNs unsuccessful or an entry in any of the lists "forbidden location areas for roaming"”, "forbidden tracking areas for
roaming", "5GS forbidden tracking areas for roaming", "forbidden location areas for regional provision of service",
"forbidden tracking areas for regional provision of service" or "5GS forbidden tracking areas for regional provision of

service" prevented aregistration attempt, the M S selects the first such PLMN again and enters a limited service state.
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6.1.1.3.3 Test description
6.1.1.3.3.1 Pre-test conditions

System Simulator
- Threeinter-frequency multi-PLMN NR cells.

- Each NR céll has only asingle PLMN identity. The PLMNSs are identified in the test by the identifiersin Table
6.1.1.3.3.1-1.

Table 6.1.1.3.3.1-1: PLMN identifiers

NR Cell PLMN name
1 PLMN1
12 PLMN2
13 PLMN3

- System information combination NR-4 as defined in TS 38.508-1 [4] clause 4.4.3.1.2-1 isused in NR cell 1 and
NR cell 12.

- System information combination NR-1 as defined in TS 38.508-1 [4] clause 4.4.3.1.2-1 isused in NR cell 13.

UE
- TheUEisin Manua PLMN selection mode.

Preamble
- TheUEisregistered on PLMN1 (NR Cell 1) using the procedure described in TS 38.508-1 [4] clause 4.5.2.2-2
except that the REGISTRATION ACCEPT message indicates PLMNZ2 in the Equivalent PLMN list as described
in Table6.1.1.3.3.3-3.

- TheUEisin state Registered, Idle Mode (state IN-A) on NR Cell 1 according to TS 38.508-1 [4];

6.1.1.3.3.2 Test procedure sequence

Table 6.1.1.3.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR NR NR Remarks
Cell1 | Cell 12 | Cell 13
T1 SS/PBCH dBm/SCS -99 -88 -78
SSS EPRE
T2 SS/PBCH dBm/SCS "Off" "Off" "Off" Power level "Off" is defined in TS
SSS EPRE 38.508-1 [4] Table 6.2.2.1-3

Table 6.1.1.3.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR NR NR Remarks
Cell1 | Cell 12 | Cell 13
T1 SS/PBCH dBm/SCS FFS FFS FFS
SSS EPRE
T2 SS/PBCH dBm/SCS "Off" "Off" "Off" Power level "Off" is defined in TS
SSS EPRE 38.508-1 [4] Table 6.2.2.2-2
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Table 6.1.1.3.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 | SS adjusts cell levels according to row T1 of - - - -
table 6.1.1.3.3.2-1/2.
2 Check: Does the test result of generic test - - 1 -
procedure in TS 38.508-1 [4] subclause
4.9.5.2.2-1 indicate that the UE is camped on
NR Cell 127

NOTE: The REGISTRATION REQUEST is
accepted with PLMNL1 listed as an Equivalent
PLMN.

3 Check: Does the UE send an --> NR RRC: RRCSetupRequest 2 F
RRCSetupRequest on NR Cell 13 within 60s?
4 SS adjusts cell levels according to row T2 of - - - -
table 6.1.1.3.3.2-1/2.
5 Set UE to Automatic PLMN selection mode. - - - -
(Note 1)
Note 1:  Step 5 is to ensure UE is set back to automatic PLMN selection mode for the next test case.

6.1.1.3.3.3 Specific message contents

Table 6.1.1.3.3.3-1: SIB4 for NR Cell 1 (preamble and all steps, Table 6.1.1.3.3.2-3)

Derivation path: TS 38.508-1 [4] Table 4.6.2-3
Information Element Value/Remark Comment Condition
SIB4 ::= SEQUENCE {
interFreqCarrierFregList SEQUENCE (SIZE 2 entries
(1..maxFreq)) OF InterFreqCarrierFreginfo {
InterFreqCarrierFreginfo[1] SEQUENCE { entry 1
di-CarrierFreq Same downlink NR
ARFCN as used for NR
Cell 12
cellReselectionPriority 4
}
InterFreqCarrierFreqinfo[2] SEQUENCE { entry 2
dI-CarrierFreq Same downlink NR
ARFCN as used for NR
Cell 13
cellReselectionPriority 4
}
}
}
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Table 6.1.1.3.3.3-2: SIB4 for NR Cell 12 (preamble and all steps, Table 6.1.1.3.3.2-3)

Derivation path: TS 38.508-1 [4] Table 4.6.2-3
Information Element Value/Remark Comment Condition
SIB4 ::= SEQUENCE {
interFreqCarrierFreqList SEQUENCE (SIZE 2 entries
(1..maxFreq)) OF nterFreqCarrierFreginfo {
InterFreqCarrierFreginfo[1] SEQUENCE { entry 1
di-CarrierFreq Same downlink NR
ARFCN as used for NR
Cell 1
cellReselectionPriority 4
}
InterFreqCarrierFreginfo[2] SEQUENCE { entry 2
di-CarrierFreq Same downlink NR
ARFCN as used for NR
Cell 13
cellReselectionPriority 4
}
}
}

Table 6.1.1.3.3.3-3: REGISTRATION ACCEPT for NR Cell 1 (preamble)

Derivation path: TS 38.508-1 [4] Table 4.7.1-7
Information Element Value/Remark Comment Condition
Equivalent PLMNs PLMN2 NR Cell 1

Table 6.1.1.3.3.3-4: REGISTRATION ACCEPT for NR Cell 12 (step 2, Table 6.1.1.3.3.2-3)

Derivation path: TS 38.508-1 [4] Table 4.7.1-7
Information Element Value/Remark Comment Condition
Equivalent PLMNs PLMN1 NR Cell 12
Allowed NSSAI
S-NSSAI
Length of S-NSSAI contents ‘0000 0010'B
Mapped HPLMN SST Same as SST
6.1.1.4 PLMN selection in shared network environment / Automatic mode
6.1.1.4.1 Test Purpose (TP)
(1)

with { The UEis in automatic network sel ection node and there is a suitable cell with nultiple PLMN
identities anong which the HPLMN but not the registered PLMWN }
ensure that {
when { the UE is swi tched on }
then { the UE attaches to the HPLMN on the shared cell }

}

2

with { the UE in automatic network sel ection node and there is a suitable cell with nultiple PLMN
identities anong which the registered PLMN }
ensure that {
when { the UE returns to coverage }
then { the UE perforns a registration procedure due to nobility to the registered PLMN on the
shared cell }

}
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6.1.1.4.2 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 38.304 clause 5.1.1.2, TS
23.122 clauses 4.4.3 and 4.4.3.1.1, TS 38.331 clauses 5.3.3.4, and TS 24.501 clause 5.3.1.1. Unless otherwise stated
these are Rel-15 requirements.

[TS38.304 clause 5.1.1.2]

The UE shall scan al RF channelsin the NR bands according to its capabilities to find available PLMNs. On each
carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s)
the cell belongs to. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the
PLMN reading in TS 38.331 [3]) shall be reported to the NAS as a high quality PLMN,

Once the UE has selected aPLMN, the cell selection procedure shall be performed in order to select a suitable cell of
that PLMN to camp on.

[TS23.122 clauses 4.4.3]

When the MS reselects to a cell in a shared network, and the cell is a suitable cell for multiple PLMN identities received
on the BCCH or on the EC-BCCH the AS indicates these multiple PLMN identities to the NAS according to

3GPP TS 44.018 [34], 3GPP TS 44.060 [39], 3GPP TS 25.304 [32] and 3GPP TS 36.304 [43]. The MS shall choose
one of these PLMNSs. If the registered PLMN is available among these PLMNS, the MS shall not choose a different
PLMN.

The MS shall not use the PLMN codes contained in the "HPLMN Selector with Access Technology” datafile.

It is possible for the home network operator to identify alternative Network 1Ds asthe HPLMN. If the EHPLMN list is
present, and not empty, the entriesin the EHPLMN list are used in the network selection procedures. When attempting
to select a network the highest priority EHPLMN that is available shall be selected. If the EHPLMN list is present and
isempty or if the EHPLMN list is not present, the HPLMN derived from the IMSI is used for network selection
procedures.

NOTE 1: The"HPLMN Selector with Access Technology" datafileis only used by the MSto get the HPLMN
access technologies related to the HPLMN code which corresponds to the PLMN code included in the
IMS! if the EHPLMN list is not present or is empty. If the EHPLMN list is present then thisdata field is
applicable to al the entries within the EHPLMN list.

NOTE 2: Different GSM frequency bands (e.g. 900, 1800, 1900, 400) are al considered GSM access technology.
An MS supporting more than one band should scan all the bands it’s supports when scanning for GSM
frequencies. However GSM COMPACT systems which use GSM frequency bands but with the CBPCCH
broadcast channel are considered as a separate access technology from GSM.

NOTE 3: Theinclusion of the HPLMN derived from the IMS] in the EHPLMN list is allowed. The priority of the
HPLMN derived from the IMSI is given by its position in the EHPLMN list, see 3GPP TS 31.102 [40]

[TS23.122 clause 4.4.3.1.1]

The MS selects and attempts registration on other PL M N/access technology combinations, if available and allowable, in
the following order:

i) either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is
available (if the EHPLMN list is present) ;

ii) each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology"
datafilein the SIM (in priority order);

iii) each PLMN/access technology combination in the " Operator Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order);

iv) other PLMN/access technology combinations with received high quality signal in random order;
v) other PLMN/access technology combinationsin order of decreasing signal quality.

When following the above procedure the following requirements apply:
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a) An MSwith voice capability shall ignore PLMNs for which the MS has identified at least one GSM
COMPACT.

b) In A/Gb mode or GSM COMPACT, an MS with voice capability, or an M'S not supporting packet services shall
not search for CPBCCH carriers.

¢) Inii andiii, the MS should limit its search for the PLMN to the access technology or access technologies
associated with the PLMN in the appropriate PLMN Selector with Access Technology list (User Controlled or
Operator Controlled selector list).

AnMS using a SIM without access technology information storage (i.e. the "User Controlled PLMN Selector
with Access Technology" and the "Operator Controlled PLMN Selector with Access Technology” datafiles are
not present) shall instead use the "PLMN Selector” datafile, for each PLMN inthe"PLMN Selector" datafile,
the M S shall search for all access technologiesit is capable of. The priority ordering amongst the access
technologies is implementation dependent.

d) Inivandv, the MSshall search for al accesstechnologiesit is capable of, before deciding which PLMN to
select.

e) Inii, andiii, apacket only MS which supports GSM COMPACT, but using a SIM without access technology
information storage (i.e. the "User Controlled PLMN Selector with Access Technology" and the " Operator
Controlled PLMN Selector with Access Technology" datafiles are not present) shall instead use the "PLMN
Selector” datafile, for each PLMN inthe "PLMN Selector” datafile, the MS shall search for all access
technologiesit is capable of and shall assume GSM COMPACT access technology as the lowest priority radio
access technology.

f) Ini, the MSshall search for all accesstechnologiesit is capable of. No priority is defined for the preferred access
technology and the priority is an implementation issue, but "HPLMN Selector with Access Technology" datafile
on the SIM may be used to optimise the procedure.

0) Ini,an MSusing a SIM without access technology information storage (i.e. the "HPLMN Selector with Access
Technology" datafileis not present) shall search for all access technologiesit is capable of. The priority
ordering amongst the access technologies is implementation dependent. A packet only M S which supports GSM
COMPACT using a SIM without access technology information storage shall also assume GSM COMPACT
access technology as the lowest priority radio access technology.

NOTE 1: For f) and g), the MS in automatic network selection mode can end the PLMN search procedure once the
HPLMN or the highest priority EHPLMN is found on an access technology.

NOTE 2: Fori, ii andiii, the MS can use location information to determine which PLMNSs can be availablein its
present location.

h) Inv, the MS shall order the PLMN/access technology combinationsin order of decreasing signal quality within
each access technology. The order between PLMN/access technology combinations with different access
technologiesis an MS implementation issue.

NOTE 3: Requirements @) and b) apply also to requirement d), so a GSM voice capable M S should not search for
GSM COMPACT PLMNS, even if capable of GSM COMPACT.

NOTE 4: Requirements a) and b) apply also to requirement f), so a GSM voice capable MS should not search for
GSM COMPACT PLMNSs, even if thisisthe only access technology on the "HPLMN Selector with
Access Technology" datafile on the SIM.

NOTE 5: High quality signal is defined in the appropriate AS specification.

i) Initov,the MS shal not consider PLMNs where voice service was not possible as PLMN selection candidate,
unless such PLMN is availablein GERAN or UTRAN or no other allowed PLMN is available.

i) Initov, if the MS only supports EMM-REGISTERED without PDN connection (see 3GPP TS 24.301 [23A]),
the MS shall not consider PLMNs which do not advertise support of EMM-REGISTERED without PDN
connection.

K) Initov, if the MS only supports control plane CloT EPS optimization (see 3GPP TS 24.301 [23A]) and the UE
camps on a E-UTRA cell which isnot NB-10T cell (see 3GPP TS 36.304 [43], 3GPP TS 36.331 [22]), the MS
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shall not consider PLMNs which do not advertise support of EPS services with control plane CloT EPS
optimization.

) Initov,iftheMSisineCall only mode, the MS shall not consider PLMNs which do not advertise support for
eCall over IMS, unless such PLMNs are availablein GERAN or UTRAN.

NOTE 6: Asanimplementation option, an MSin eCall only mode that was not able to select any PLMN according
to|) can perform a second iteration of i to v with no restriction.

If successful registration is achieved, the MS indicates the selected PLMN.

If registration cannot be achieved because no PLMNs are available and allowable, the MS indicates "no service' to the
user, waits until anew PLMN is available and allowable and then repeats the procedure.

If there were one or more PLMNs which were available and allowable, but an LR failure made registration on those
PLMNSs unsuccessful or an entry in any of the lists "forbidden location areas for roaming”, "forbidden tracking areas for
roaming", "5GS forbidden tracking areas for roaming", "forbidden location areas for regional provision of service”,
"forbidden tracking areas for regional provision of service" or "5GS forbidden tracking areas for regional provision of
service" prevented aregistration attempt, the M S selects the first such PLMN again and enters alimited service state.

[TS38.331 clause 5.3.3.4]
The UE shall perform the following actions upon reception of the RRCSetup:

1> set the content of RRCSetupComplete message as follows:
2> if upper layers provide an 5G-STMS:
3> if the RRCSetup is received in response to an RRCSetupReguest:
4> set the ng-5G-S TMS -Value to ng-5G-S TMS -Part2;
3> dse
4> set the ng-5G-S TMS -Value to ng-5G-STMS;

2> set the selectedPLMN-Identity to the PLMN selected by upper layers (TS 24.501 [23]) from the PLMN(s)
included in the plmn-IdentityList in SIB1;

1> submit the RRCSetupCompl ete message to lower layers for transmission, upon which the procedure ends
[TS24.501 clause 5.3.1.1]
The UE NAS also provides the lower layers with the identity of the selected PLMN (see 3GPP TS 38.331[30]). Ina
shared network, the UE shall choose one of the PLMN identities as specified in 3GPP TS 23.122 [5].
6.1.1.4.3 Test description

6.1.1.4.3.1 Pre-test conditions

System Simulator:

- NRCédlsland 2, asspecified in TS 38.508-1 [4] clause 4.4.1.1.3 are configured according to Table 4.4.2-3in
TS 38.508-1 [4] except for multiple broadcasted PLMN identities as shown in Table 6.1.1.4.3.1-1: PLMN
identifiers broadcasted by cellsin shared network, and NR Cells 1 and 2 with different tracking area codes as
shownin Table 6.1.1.4.3.1-2.
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Table 6.1.1.4.3.1-1: PLMN identifiers

NR Cell PLMN names
1 PLMN4 (for preamble)
PLMN15, PLMNZ1 (for test body)
2 PLMN15, PLMN1, PLMN16

Table 6.1.1.4.3.1-2: Tracking area codes

NR Cell TAC TAI
1 1 TAI-1
2 2 TAI-2

UE:
- TheUEisin Automatic PLMN selection mode.
- TheUE isequipped with aUSIM configuration as defined in TS 38.508-1 [4] Table 6.4.1-5.
- TheUE isregistered to PLMN4 beforeit is switched off.
Preamble:
- TheUEsin state Switched OFF (state ON-B) according to TS 38.508-1 [4].
6.1.1.4.3.2 Test procedure sequence

Table 6.1.1.4.3.2-1/2 shows the cell configurations used during the test. The configuration TO indicates the initial
conditions. Subsequent configuration marked “T1”is applied at the pointsindicated in the Main behaviour description in
Table 6.1.1.4.3.2-2. Cell powers are chosen for a serving cell and a non-suitable cell asdefined in TS 38.508-1 [4]
Table6.2.2.1-3 for FR1 and Table 6.2.2.2-2 for FR2.

Table 6.1.1.4.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR NR Remarks
Celll | Cell 2
TO SS/PBCH dBm/SCS -88 “Off” | Power level “Off” is defined in TS 38.508-1 [4] Table
SSS EPRE 6.2.2.1-3,
T1 SS/PBCH dBm/SCS “Off” “Off" | Close the NR Cell 1 to make sure the UE lose
SSS EPRE coverage. Power level “Off” is defined in TS 38.508-1
[4] Table 6.2.2.1-3,
T2 SS/PBCH dBm/SCS “Off” -88 Power level “Off" is defined in TS 38.508-1 [4] Table
SSS EPRE 6.2.2.1-3,

Table 6.1.1.4.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR NR Remarks
Celll | Cell 2
TO SS/PBCH dBm/SCS -95 “Off” | Power level “Off” is defined in TS 38.508-1 [4] Table
SSS EPRE 6.2.2.2-2.
T1 SS/PBCH dBm/SCS “Off” “Off” | Close the NR Cell 1 to make sure the UE lose
SSS EPRE coverage.
Power level “Off” is defined in TS 38.508-1 [4] Table
6.2.2.2-2.
T2 SS/PBCH dBm/SCS “Off” -95 Power level “Off” is defined in TS 38.508-1 [4] Table
SSS EPRE 6.2.2.2-2.
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Table 6.1.1.4.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS adjusts cell levels according to row TO - - - -
of table 6.1.1.4.3.2-1/2.
2 Power on the UE. - - - -
3 Check: Does the UE transmit an --> NR RRC: RRCSetupRequest 1 P
RRCSetupRequest on NR Cell 1?
4 | The SS transmits an RRCSetup message. <-- NR RRC: RRCSetup - -
5 | Check: Does the UE transmit an > NR RRC: RRCSetupComplete 1 P
RRCSetupComplete message indicating the
HPLMN (second PLMN in the list)?
Note: This message contains an
REGISTRATION REQUEST message
according to default message contents.
6- | Steps 5 to 20 of the registration procedure - - - -
21 | described in TS 38.508-1 [4] subclause
4.5.2.2-2 are performed on NR Cell 1.
NOTE: The UE performs registration and the
RRC connection is released.
22 | The SS adjusts cell levels according to row T1 - - - -
of table 6.1.1.4.3.2-1/2 to ensure UE to lose
coverage.
23 | Wait for 15s to allow UE to go out of service - - - -
24 | The SS adjusts cell levels according to row T2 - - - -
of table 6.1.1.4.3.2-1/2.
25 | Check: Does the UE transmit an --> NR RRC: RRCSetupRequest 2 P
RRCSetupRequest on NR Cell 2?
26 | SS transmits an RRCSetup message. <-- NR RRC: RRCSetup - -
27- | Steps 2 to 6b1 of the generic test procedure in - - - -
31b | TS 38.508-1 [4] subclause 4.9.5.2.2-1 are
1 | performed on NR Cell 2.
NOTE: The UE performs a registration for
mobility procedure and the RRC connection is
released.
6.1.1.4.3.3 Specific message contents
Table 6.1.1.4.3.3-1: SIB1 for NR Cell 1 (all steps, Table 6.1.1.4.3.2-1)
Derivation Path: 38.508-1 [4] Table 4.6.1-28
Information Element Value/remark Comment Condition
SIB1 ::= SEQUENCE {
CellAccessRelatedinfo SEQUENCE {
PLMN-IdentitylnfoList SEQUENCE (SIZE 1 entry
(1..maxPLMN)) OF PLMN-IdentityInfo {
PLMN-IdentityInfo[1] SEQUENCE { entry 1
plmn-IdentityList SEQUENCE (SIZE 2 entries
(1..maxPLMN)) OF PLMN-Identity {
plmn-Identity[1] PLMN15 entry 1
plmn-Identity[2] PLMN1 entry 2
}
}
}
}
}
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Table 6.1.1.4.3.3-2: SIB1 for NR Cell 2 (all steps, Table 6.1.1.4.3.2-1)

Derivation Path: 38.508-1 [4] Table 4.6.1-28

Information Element Value/remark Comment Condition
SIB1 ::= SEQUENCE {
CellAccessRelatedinfo SEQUENCE {
PLMN-IdentitylnfoList SEQUENCE (SIZE 1 entry
(1..maxPLMN)) OF PLMN-IdentityInfo {
PLMN-IdentityInfo[1] SEQUENCE { entry 1
plmn-IdentityList SEQUENCE (SIZE 3 entries
(1..maxPLMN)) OF PLMN-Identity {
plmn-Identity[1] PLMN15 entry 1
plmn-Identity[2] PLMN1 entry 2
plmn-ldentity[3] PLMN16 entry 3
}
}
}
}
}

Table 6.1.1.4.3.3-3: RRCSetupComplete (step 5 and 27, Table 6.1.1.4.3.2-2)

Derivation Path: 38.508-1 [4], Table 4.6.1-22
Information Element Value/remark Comment Condition
RRCSetupComplete ::= SEQUENCE {
criticalExtensions CHOICE {
rrcSetupComplete SEQUENCE {

selectedPLMN-Identity 2 PLMN1
}

}
}
6.1.1.5 PLMN selection of RPLMN, HPLMN/EHPLMN, UPLMN and OPLMN /

Automatic mode / User reselection

6.1.1.5.1 Test Purpose (TP)
1)

with { UE in Automatic network sel ection node registered to UPLMN and RPLMN, UPLMN and OPLMN NG RAN
cells available }
ensure that {
when { UE is requested to initiate reselection and registration onto an avail able PLMN }
then { UE reselects to the cell which belongs to higher priority OPLW }

}

2

with { UE in Autonatic network sel ection node registered to OPLMN and only RPLMN NG RAN cells
avail abl e }
ensure that {
when { UE is requested to initiate reselection and registration onto an avail able PLMN }
then { UE remains on the current cell which belongs to RPLMN }

}
3

with { UE in Automatic network sel ection node registered to OPLMN and RPLM\, UPLMN and OPLMN NG RAN
cells available }
ensure that {
when { UE is requested to initiate reselection and registration onto an avail able PLWN }
then { UE reselects to the cell which belongs to UPLMN }

}
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4

with { UE in Automatic network sel ection node registered to UPLMN and RPLMN, UPLMN, OPLMN and HPLMN
NG RAN cel |l s avail able }

ensure that {

when { UE is requested to initiate reselection and registration onto an avail able PLWN }
then { UE reselects to the cell which belongs to HPLMN }

}

6.1.1.5.2 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 23.122 clauses 4.4.3.2 and
4.4.3.2.1. Unless otherwise stated these are Rel-15 requirements.

[TS23.122, clause 4.4.3.2]

At any time the user may request the MSto initiate reselection and registration onto an available PLMN, according to
the following procedures, dependent upon the operating mode.

[TS23.122, clause 4.4.3.2.1]

The M S selects and attempts registration on PLMN/access technology combinations, if available and allowable, in al of
its bands of operation in accordance with the following order:

i) the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is available (if
the EHPLMN list is present);

ii) PLMN/access technology combinations contained in the "User Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order) excluding the previously selected PL MN/access technology
combination;

iii) PLMN/access technology combinations contained in the " Operator Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order) excluding the previously selected PL MN/access technology
combination;

iv) other PLM N/access technology combinations with the received high quality signal in random order excluding
the previously selected PLM N/access technology combination;

v) other PLMN/access technology combinations, excluding the previoudly selected PLM N/access technology
combination in order of decreasing signal quality or, aternatively, the previously selected PLMN/access
technology combination may be chosen ignoring its signal quality;

vi) The previoudly selected PL M N/access technology combination.

The previously selected PLM N/access technology combination is the PLMN/access technology combination which the
MS has selected prior to the start of the user reselection procedure.

NOTE 1: If the previously selected PLMN is chosen, and registration has not been attempted on any other PLMNS,
then the MSis already registered on the PLMN, and so registration is not necessary.

The equivalent PLMNSs ist shall not be applied to the user reselection in Automatic Network Selection Mode.

When following the above procedure the requirements a), b), c), €), f), g), h), j), k) and ) in subclause 4.4.3.1.1 apply:
Requirement d) shall apply as shown below:

d) Iniv, v, and vi, the MS shall search for all access technologiesit is capable of before deciding which
PLMN/access technology combination to select.

NOTE 2: High quality signal is defined in the appropriate AS specification.
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6.1.1.5.3 Test description
6.1.1.5.3.1 Pre-test conditions
6.1.1.5.3.1 Pre-test conditions

System Simulator:

- Four inter-frequency multi-PLMN cells as specified in TS 38.508-1 [4] clause 4.4.1.2 are configured
broadcasting default NAS parameters asindicated in TS 38.508-1 [4] Table 4.4.2-3.

- ThePLMNsareidentified in the test by theidentifiersin Table 6.1.1.5.3.1-1.

Table 6.1.1.5.3.1-1: PLMN identifiers

NR Cell PLMN name
1 PLMN1
12 PLMN2
3 PLMN3
13 PLMN4
UE:
- TheUEisin Automatic PLMN selection mode.
-  TheUE isequipped withaUSIM configuration as defined in TS 38.508-1 [4] Table 6.4.1-6.
Preamble:
- TheUEisin state Registered, Idle Mode (state IN-A) on NR Cell 1 according to TS 38.508-1 [4].
6.1.1.5.3.2 Test procedure sequence
Table 6.1.1.5.3.2-1: Time instances of cell power level and parameter changes for FR1
Parameter Unit NR NR NR NR Remark
Cell1 | Cell 12 Cell 3 | Cell 13
The power level values are
SS/PBCH i i . i assigned to satisfy Rnrcell 1 = Rnrcell
T SSS EPRE dBm/ SCS 88 88 Off 88 12 = RNRCell 13.
(NOTE 1).
SS/PBCH B g, g
T2 SSS EPRE dBm/ SCS Off -88 Off Off
The power level values are
SS/PBCH g assigned to satisfy Rnrcell 1 = RnRcell
T3 SSS EPRE dBm/ SCS -88 Off -88 -88 3= RNRcell 13.
(NOTE 1).
NOTE 1: Power level “Off" is defined in TS 38.508-1 [4] Table 6.2.2.1-3.
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Table 6.1.1.5.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR NR NR NR Remark
Cell 1 Cell 12 Cell 3 Cell 13
The power level values are
SS/PBCH g assigned to satisfy Rnrcel 1 = RRcell
T1 SSS EPRE dBm/ SCS FFS FFS Off FFS 12= Rmcel 15.
(NOTE 1).
SS/PBCH g wy g
T2 SSS EPRE dBm/ SCS Off FFS Off Off
The power level values are
SS/PBCH g assigned to satisfy Rnrcell 1 = RRcell
T3 SSS EPRE dBm/ SCS FFS Off FFS FFS 5= Ruree 15,
(NOTE 1).

NOTE 1: Power level “Off" is defined in TS 38.508-1 [4] Table 6.2.2.2-2.
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Table 6.1.1.5.3.2-3: Main behaviour
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St Procedure Message Sequence TP | Verdict
U-S Message

1 The SS changes the power level setting - - - -
according to the row “T1” in table 6.1.1.5.3.2-
1/2.

2 Cause the UE in Automatic network selection - - - -
mode to initiate user reselection and
registration onto an available PLMN. (Note 1)

3 Check: Does the UE send an --> NR RRC: RRCSetupRequest 1 P
RRCSetupRequest on NR Cell 12?

3A- | Steps 3-4 of Table 4.5.2.2-2 of the generic - - - -
3B procedure in TS 38.508-1 [4] are performed.
(Note 2)

- EXCEPTION: Steps 4al to 4b5al describe - - - -
behaviour that depends on events happening
prior to their execution; the "lower case letter"
identifies a step sequence that take place if a
specific prior event takes place.

4al- | IF 5GS registration type is set as Initial - - - -
4al16 | Registration in step 3B, THEN Steps 5 to

al 20alof the generic test procedure in TS
38.508-1 Table 4.5.2.2-2 are performed on NR
Cell 12.

4b1- | Void - - - -
4b2

4b3- | IF 5GS registration type is set as Mobility - - - -
4b5a | Registration in step 3B, THEN Steps 4 to 6al

1 of the generic test procedure in TS 38.508-1
Table 4.9.5.2.2-1 are performed on NR Cell
12.

5-8 | Void - - - -

9 The SS changes the power level setting - - - -
according to the row “T2" in table 6.1.1.5.3.2-
1/2.

10 Cause the UE in Automatic network selection - - - -
mode to initiate user reselection and
registration onto an available PLMN. (Note 1)

11 Check: Does the UE send an > NR RRC: RRCSetupRequest 2 F
RRCSetupRequest on NR Cell 12 within 90 s?

12 The SS changes the power level setting - - - -
according to the row “T1” in table 6.1.1.5.3.2-
1/2.

13 Cause the UE in Automatic network selection - - - -
mode to initiate user reselection and
registration onto an available PLMN. (Note 1)

14 Check: Does the UE send an --> NR RRC: RRCSetupRequest 3 P
RRCSetupRequest on NR Cell 1?

14A- | Steps 3-4 of Table 4.5.2.2-2 of the generic - - - -
14B | procedure in TS 38.508-1 [4] are performed.
(Note 2)

- EXCEPTION: Steps 15al to 15b5al describe - - - -
behaviour that depends on events happening
prior to their execution; the "lower case letter"
identifies a step sequence that take place if a
specific prior event takes place.

15al1 | IF 5GS registration type is set as Initial - - - -
- Registration in step 14B, THEN Steps 5 to

15al1 | 20alof the generic test procedure in TS

6al | 38.508-1 Table 4.5.2.2-2 are performed on NR

Cell 1.

151- | Void - - - -
15b2

15b3 | IF 5GS registration type is set as Mobility - - - -
- Registration in step 14B, THEN Steps 4 to 6al

15b5 | of the generic test procedure in TS 38.508-1

al Table 4.9.5.2.2-1 are performed on NR Cell 1.
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16- | Void - - - -
19

20 The SS changes the power level setting - - - -
according to the row “T3” in table 6.1.1.5.3.2-
1/2.

21 Cause the UE in Automatic network selection - - - -
mode to initiate user reselection and
registration onto an available PLMN. (Note 1)

22 Check: Does the UE send an --> NR RRC: RRCSetupRequest 4 P
RRCSetupRequest on NR Cell 3?

22A- | Steps 3-4 of Table 4.5.2.2-2 of the generic - - - -
22B | procedure in TS 38.508-1 [4] are performed.
(Note 2)

- EXCEPTION: Steps 23al to 23b5al describe - - - -
behaviour that depends on events happening
prior to their execution; the "lower case letter"
identifies a step sequence that take place if a
specific prior event takes place.

23al | IF 5GS registration type is set as Initial - - - -
- Registration in step 22B, THEN Steps 5 to

23al | 20alof the generic test procedure in TS

6al | 38.508-1 Table 4.5.2.2-2 are performed on NR

Cell 3.

23bl | Void - - - -

23b2

23b3 | IF 5GS registration type is set as Mobility - - - -
- Registration in step 22B, THEN Steps 4 to 6al

23b5 | of the generic test procedure in TS 38.508-1

al | Table 4.9.5.2.2-1 are performed on NR Cell 3.

24- | Void - - - -
27

Note 1:  MMI command “TRIGGER_USER_RESELECTION" to be used. AT command AT+COPS is not suitable to
achieve the test purpose.

Note 2:  The 5GS registration type shall be only set as Mobility Registration for R16 UEs according to TS 24.501
subclause 5.2.3.2.5 specified in Release 16. The EXCEPTION description applies only to R15 UEs.

6.1.1.5.3.3 Specific message contents

None

6.1.1.6 PLMN selection / Periodic reselection / MinimumPeriodicSearchTimer
6.1.1.6.1 Test Purpose (TP)

(1)

with { UE configured with “M ni nunPeri odi cSearchTi nmer” }
ensure that {
when { UE canps on an NG RAN VPLMN cel| upon switch on and cells of a higher priority NG RAN PLMN
avail abl e }
then { the M5 shall neke the first attenpt to access the HPLMN or an EHPLMN or higher priority
PLWN after a period of at least 2 minutes }

}

2

with { UE configured with “M ninunPeri odi cSearchTiner”, having nade first attenpt to higher priority
PLMN and canped on an NG RAN VPLMN cell and cells of a higher priority NG RAN PLMN avail abl e }
ensure that {

when { the higher priority PLM\ search tiner T stored in the USIM or the default value for Tis
| ess than the “M ni munPeri odi cSear chTi mer” }

then { UE shall not use a value for T that is less than the “M ni nunPeri odi cSear chTi ner” and

sel ects and canps on a cell of the highest priority PLMN and attenpts a | ocation registration on the
sel ected cell upon expiry of “M nimunPeri odi cSearchTi mer” }
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6.1.1.6.2 Conformance requirements

References. The conformance requirements covered in the present test case are specified in: TS 23.122, clause 4.4.3.3.1
Unless otherwise stated these are Rel-15 requirements.

[TS23.122, clause 4.4.3.3.1]

If the MSis configured with the MinimumPeriodicSearchTimer as specified in 3GPP TS 24.368 [50] or

3GPP TS 31.102 [40], the MS shall not use avalue for T that isless than the MinimumPeriodicSearchTimer. If the
value stored in the SIM, or the default value for T (when no value is stored in the SIM), is less than the
MinimumPeriodicSearchTimer, then T shall be set to the MinimumPeriodicSearchTimer.

The M S does not stop timer T, as described in 3GPP TS 24.008 [23] and 3GPP TS 24.301 [23A], when it activates
power saving mode (PSM) (see 3GPP TS 23.682 [27A]) or mobile initiated connection only mode (MI1CO) as described
in 3GPP TS 24.501 [64].

The MS can be configured for Fast First Higher Priority PLMN search as specified in 3GPP TS 31.102 [40] or
3GPP TS 24.368 [50]. Fast First Higher Priority PLMN search is enabled if the corresponding configuration parameter
is present and set to enabled. Otherwise, Fast First Higher Priority PLMN search is disabled.

The attempts to access the HPLMN or an EHPLMN or higher priority PLMN shall be as specified below:

a) The periodic attempts shall only be performed in automatic mode when the MSis roaming, and not while the
MS is attached for emergency bearer services, is registered for emergency services, hasaPDU session for
emergency services or has a PDN connection for emergency bearer services,

b) The MS shall make the first attempt after a period of at least 2 minutes and at most T minutes:
- only after switch on if Fast First Higher Priority PLMN search is disabled; or
- after switch on or upon selecting a VPLMN if Fast First Higher Priority PLMN search is enabled.

¢) The MS shall make the following attemptsif the MSisonthe VPLMN at time T after the last attempt;
6.1.1.6.3 Test Description
6.1.1.6.3.1 Pre-test conditions

System Simulator:

- 3NRcells: NR Cedll 11, 12 and 13 as specified in TS 38.508-1 [4] table 4.4.2-3 are configured as shown in Table
6.1.1.6.3.1-1.

- PLMN settings are defined in TS 36.523-1 [13] table 6.0.1-1.

Table 6.1.1.6.3.1-1: PLMN identifiers

NR Cell PLMN names
NR Cell 11 PLMN1
NR Cell 12 PLMN15
NR Cell 13 PLMN16

UE:
- TheUEisin Automatic PLMN selection mode.
- The UE s configured with a value of MinimumPeriodicSearchTimer set to 7 minutes.
-  TheUE isequipped withaUSIM configuration 11 as per TS 38.508-1 [4] Table 6.4.1-11.

ETSI



3GPP TS 38.523-1 version 16.8.0 Release 16 59 ETSI TS 138 523-1 V16.8.0 (2021-09)

Preamble:
- The UE performs a successful registration on PLMN15 after which it is switched OFF (State ON-B) asper TS
38.508-1 [4] table 4.4A.2-0.
6.1.1.6.3.2 Test procedure sequence

Table6.1.1.6.3.2-1 and Table 6.1.1.6.3.2-2 shows the cell configurations used during the test. The configuration TO
indicates the initial conditions. Subsequent configurations marked “T1” & “T2” are applied at the point indicated in the
Main behaviour description in Table 6.1.1.6.3.2-3. Cell powers are chosen for a serving cell and a non-suitable " Off"
cell asdefined in TS 38.508-1 [4] table 6.2.2.1-3.

Table 6.1.1.6.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR Cell | NR Cell NR Cell Remark

11 12 13

T0 SS/PBCH dBm/SC Off -88 Off
SSS EPRE S

T1 SS/PBCH dBm/SC Off -88 -88
SSS EPRE S

T SS/PBCH dBm/SC -88 -88 -88
SSS EPRE S

Table 6.1.1.6.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR Cell | NR Cell NR Cell Remark
11 12 13
To SS/PBCH dBm/SC Off -82 Off
SSS EPRE S
Qrxlevmin dBm - -91+ -
Delta(N
Rf2)
T1 SS/PBCH dBm/SC Off -82 -82
SSS EPRE S
- -91+ -91+
Qrxlevmin Delta(N | Delta(NRf
Rf2) 3)
T SS/PBCH dBm/SC -82 -82 -82
SSS EPRE S
-91+ -91+ -91+
Qrxlevmin Delta(N | Delta(N | Delta(NRf
Rf1) Rf2) 3)
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Table 6.1.1.6.3.2-3: Main behaviour
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St Procedure Message Sequence TP | Verdict
U-S Message
1 SS adjusts cell levels according to row T1 of - - - -
table 6.1.1.6.3.2-1/2.
2 Power on the UE. - - - -
3- | Steps 1 to 20al of the registration procedure - - - -
22a | described in TS 38.508-1 [4] table 4.5.2.2-2
1 | are performed on NR Cell 12.
23 | Check: Does the UE send an --> NR RRC: RRCSetupRequest 1 P
RRCSetupRequest on NR Cell 13 after 120
seconds, but before 720 seconds
(“MinimumPeriodicSearchTimer”) from power
on? (Note 1 and Note 3)
23 | Steps 3-4 of Table 4.5.2.2-2 of the generic - - - -
A- | procedure in TS 38.508-1 [4] are performed.
23 | (Note 2)

- EXCEPTION: Steps 23Cal to 23Cbh3al - - - -
describe behaviour that depends on events
happening prior to their execution; the "lower
case letter" identifies a step sequence that
take place if a specific prior event takes place.
23 | IF 5GS registration type is set as Initial - - - -
Ca | Registration in step 23B, THEN Steps 5 to

1- | 20alof the generic test procedure in TS

23 | 38.508-1 Table 4.5.2.2-2 are performed on NR
Ca | Cell 13.
16a

23 | IF 5GS registration type is set as Mobility - - - -
Cb | Registration in step 23B, THEN Steps 4 to 6al
1- | of the generic test procedure in TS 38.508-1
23 | Table 4.9.5.2.2-1 are performed on NR Cell

Cb | 13.
3al
24- | Void - - - -
28a
1

29 | SS adjusts cell levels according to row T2 of - - - -
table 6.1.1.6.3.2-1/2.
30 | Check: Does the UE send an > NR RRC: RRCSetupRequest 2 P
RRCSetupRequest on NR Cell 11 after 420
seconds (“MinimumPeriodicSearchTimer”)
from step 247 (Note 1)

30 | Steps 3-4 of Table 4.5.2.2-2 of the generic - - - -
A- | procedure in TS 38.508-1 [4] are performed.
30 | (Note 2)

- EXCEPTION: Steps 30Cal to 30Cb3al - - - -
describe behaviour that depends on events
happening prior to their execution; the "lower
case letter" identifies a step sequence that
take place if a specific prior event takes place.
30 | IF 5GS registration type is set as Initial - - - -
Ca | Registration in step 30B, THEN Steps 5 to

1- | 20alof the generic test procedure in TS

30 | 38.508-1 Table 4.5.2.2-2 are performed on NR
Ca | Cell 11.
16a

30 | IF 5GS registration type is set as Mobility - - - -
Cb | Registration in step 30B, THEN Steps 4 to 6al
1- | of the generic test procedure in TS 38.508-1
30 | Table 4.9.5.2.2-1 are performed on NR Cell
Cb | 11.

3al
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31- | Void - - - -
35a
1

Note 1:  Timers in Steps 23 and 30 are derived from the value defined by the “MinimumPeriodicSearchTimer”.
Note 2:  The 5GS registration type shall be only set as Mobility Registration for R16 UEs according to TS 24.501

subclause 5.2.3.2.5 specified in Release 16. The EXCEPTION description applies only to R15 UEs.
Note 3:  Tolerance of 5min is added to allow time for the UE to find the proper PLMN.

6.1.1.6.3.3 Specific message contents

None

6.1.1.7 PLMN selection of RPLMN or (E)HPLMN; Automatic mode
6.1.1.7.1 Test Purpose (TP)

@

with { UE in Autonmatic network sel ection node and RPLMN, EHPLMN and HPLMN cells available and UE is
fitted with a USIM containing the EHPLMN |ist and the USIMindicates RPLMN or (E)HPLMN should be
sel ected }
ensure that {
when { UE is switched on }
then { UE selects a cell of the RPLMN or EHPLMN. }

}

2

with { UE in Autonmatic network sel ection node and RPLMN, HPLMN and VPLMN cells available and UE is
fitted with a USIM not containing or containing enpty EHPLMN |ist and the USI M indicates RPLMN or
(E) HPLMN shoul d be sel ected }
ensure that {
when { UE is switched on }
then { UE selects a cell of the RPLMN or HPLMN. }

}

6.1.1.7.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: TS 38.304 clause 5.1.2.2, TS
23.122 clauses 1.2, 4.4.3.1 and 4.4.3.1.1. Unless otherwise stated these are Rel-15 requirements.

[TS38.304 clause 5.1.2.2]

The UE shall scan al RF channelsin the NR bands according to its capabilities to find available PLMNs. On each
carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s)
the cell belongs to. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the
PLMN reading in TS 38.331 [3]) shall be reported to the NAS as a high quality PLMN (but without the RSRP value),
provided that the following high-quality criterion is fulfilled:

1. For an NR Cell, the measured RSRP value shall be greater than or equal to -110 dBm.

Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of
that PLMN to camp on.

[TS23.122, clause 1.2]

Equivalent HPLMN list: To alow provision for multiple HPLMN codes, PLMN codes that are present within this list
shall replace the HPLMN code derived from the IMSI for PLMN selection purposes. Thislist is stored on the USIM
and isknown as the EHPLMN list. The EHPLMN list may also contain the HPLMN code derived from the IMSI. If the
HPLMN code derived from the IMSI is hot present in the EHPLMN list then it shall be treated as a Visited PLMN for
PLMN selection purposes.

[TS23.122 clause 4.4.3.1]
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At switch on, or following recovery from lack of coverage, the MS selects the registered PLMN or equivalent PLMN (if
it isavailable) using all access technologies that the MS is capable of and if necessary (in the case of recovery from lack
of coverage, see subclause 4.5.2) attempts to perform a Location Registration.

NOTE 1: The MSin automatic network selection mode can end the PLMN search procedure once the registered
PLMN or equivalent PLMN is found on an access technol ogy.

NOTE 2: An MSin automatic network selection mode can use location information to determine which PLMNs
can be available in its present location.

EXCEPTION: As an alternative option to this, if the MSisin automatic network selection mode and it finds coverage
of an EHPLMN, the MS may register to that EHPLMN and not return to the registered PLMN or equivalent PLMN. If
the EHPLMN list is not present or is empty, and the HPLMN is available, the MS may register on the HPLMN and not
return to the registered PLMN or equivalent PLMN. The operator shall be able to control by SIM configuration whether
an M S that supports this option is permitted to perform this alternative behaviour.

[TS23.122 clause 4.4.3.1.1]

The M S selects and attempts registration on other PLMN/access technology combinations, if available and allowable, in
the following order:

i) either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is
available (if the EHPLMN list is present);

ii) each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology"
datafilein the SIM (in priority order);

iii) each PLMN/access technology combination in the " Operator Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order);

iv) other PLMN/access technology combinations with received high quality signal in random order;

v) other PLMN/access technology combinations in order of decreasing signal quality.
6.1.1.7.3 Test description
6.1.1.7.3.1 Pre-test conditions

System Simulator:

- 4NR Cellsas specified in TS 38.508-1 [4] table 4.4.2-3 are configured as shown in Table 6.1.1.7.3.1-1. PLMN
settings are defined in TS 36.523-1 [13] table 6.0.1-1.

Table 6.1.1.7.3.1-1: PLMN identifiers

NR Cell PLMN names
NR Cell 12 PLMN4
NR Cell 1 PLMN1
NR Cell 11 PLMN15
NR Cell 13 PLMN3

UE:
- TheUEisin Automatic PLMN selection mode.
- USIM configurations 2 and 3 will be used as specified in tables 6.4.1-2 and 6.4.1-3in TS 38.508-1 [4]. The
points at which each USIM configuration is used is specified in 6.1.1.7.3.2-2.
Preamble:

- The UE performs a successful registration on PLMN4 after which the UE is brought into the state Switched OFF
(state ON-B) according to Table 4.4A.2-0 TS 38.508-1 [4].
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Table6.1.1.7.3.2-1 for FR1 and table 6.1.1.7.3.2-2 for FR2 illustrate the downlink power levelsto be applied for the
cells at various time instants of the test execution. Row marked "TO" denotes the initial conditions after preamble, while
columns marked "T1" isto be applied subsequently in the Main behaviour. The exact instants on which these values
shall be applied are described in the textsin this clause.

Table 6.1.1.7.3.2-1: Cell configuration changes over time for FR1

Paramet Unit NR Cell 1 NR Cell 12 NR Cell 11 NR Cell 13 Remarks
er
TO | SS/PBCH | dBm/SC "Off" -88 -88 "Off" Power level
SSS S “Off” is defined
EPRE in TS 38.508-1
[4] Table
6.2.2.1-3
T1 | SS/PBCH | dBm/SC -88 -88 "Off" -88 Power level
SSS S “Off” is defined
EPRE in TS 38.508-1
[4] Table
6.2.2.1-3
Table 6.1.1.7.3.2-2: Cell configuration changes over time for FR2
Paramet Unit NR Cell 1 NR Cell 12 NR Cell 11 NR Cell 13 Remarks
er
TO | SS/PBCH | dBm/SCS "Off" -82 -82 "Off" Power level “Off” is
SSS defined in TS 38.508-1
EPRE [4] Table 6.2.2.1-3
Qrxlevmi dBm - -91+ -91+ -
n Delta(NRf2) | Delta(NRf1)
T1 | SS/PBCH | dBm/SCS -82 -82 "Off" -82 Power level “Off” is
SSS defined in TS 38.508-1
EPRE [4] Table 6.2.2.1-3
Qrxlevmi dBm -91+ -91+ - -91+
n Delta(NRf1) | Delta(NRf2) Delta(NRf3)
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Table 6.1.1.7.3.2-3 Main behaviour

St Procedure Message Sequence TP | Verdict
u- Message
S
1 Power on the UE with the USIM configuration 2 - - - -
specified in table 6.4.1-2 TS 38.508-1 [4].
2 Check: Does the UE transmit an --> | NR RRC:RRCSetupRequest 1 P
RRCSetupRequest on NR Cell 12 or NR Cell 11?
3-20 | Steps 3-20al of the registration procedure - - - -
described in TS 38.508-1 [4] table 4.5.2.2-2 are
performed on NR Cell 12 or NR Cell 11.

NOTE: The UE performs registration with valid

stored security context (see preamble) and the

RRC connection is released.

21 Void - - - -
22 The generic test procedure in TS 38.508-1 [4] - - - -
Table 4.9.6.1-1 of Switch off procedure in
RRC_IDLE are performed.

23 Void - - - -
24 The SS adjusts cell levels according to row T1 of - - - -
table 6.1.1.7.3.2-1.
25 The UE is brought back to operation with the - - - -
USIM configuration 3 specified in table 6.4.1-3 TS
38.508-1 [4].

26 Check: Does the UE transmit an --> | NR RRC:RRCSetupRequest 2 P
RRCSetupRequest on NR Cell 12 or NR Cell 1?
27- | Steps 3 to 20al of the registration procedure - - - -
44 described in TS 38.508-1 [4] table 4.5.2.2-2 are
performed on NR Cell 12 or NR Cell 1.

6.1.1.7.3.3 Specific message contents

None

6.1.1.8 PLMN selection of RPLMN or (E)HPLMN; Manual mode
6.1.1.8.1 Test Purpose (TP)

1)

with { UE in Manual network sel ecti on node and EHPLMN and HPLMWN cel |l s available and (E)RPLMN cell is
not available and UE is fitted with a USIMcontaining the EHPLMN |ist and the UE supports the
exception to manual node sel ection node }
ensure that {
then { UE is switched on }
then { UE selects a cell of the highest priority EHPLMN. }

}

)

with { UE in Manual network sel ection node and HPLMN and VPLMN cells available and (E)RPLMN cell is
not available and UE is fitted with a USIMnot containing or containing enpty EHPLMN |ist and the
UE supports the exception to manual node sel ection node }
ensure that {
when { UE is switched on }
then { UE selects a cell of the HPLMN. }

}

6.1.1.8.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.304 clause 5.1.2.2, TS
23.122 clauses 1.2, 4.4.3.1 and 4.4.3.1.2. Unless otherwise stated these are Rel-15 requirements.

[TS38.304 clause 5.1.2.2]
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The UE shall scan al RF channelsin the NR bands according to its capabilities to find available PLMNs. On each
carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(S)
the cell belongs to. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the
PLMN reading in TS 38.331 [3]) shall be reported to the NAS as a high quality PLMN (but without the RSRP value),
provided that the following high-quality criterion isfulfilled:

1. For an NR cell, the measured RSRP value shall be greater than or equal to -110 dBm.

Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of
that PLMN to camp on.

[TS23.122, clause 1.2]

Equivalent HPLMN list: To allow provision for multiple HPLMN codes, PLMN codes that are present within this list
shall replace the HPLMN code derived from the IMSI for PLMN selection purposes. Thislist is stored on the USIM
and isknown as the EHPLMN list. The EHPLMN list may also contain the HPLMN code derived from the IMSI. If the
HPLMN code derived from the IMSI is not present in the EHPLMN list then it shall be treated as a Visited PLMN for
PLMN selection purposes.

[TS23.122 clause 4.4.3.1]

At switch on, or following recovery from lack of coverage, the MS selects the registered PLMN or equivalent PLMN (if
it isavailable) using all access technologies that the MS is capable of and if necessary (in the case of recovery from lack
of coverage, see subclause 4.5.2) attempts to perform a Location Registration.

NOTE 1: The MSin automatic network selection mode can end the PLMN search procedure once the registered
PLMN or equivalent PLMN is found on an access technol ogy.

NOTE 2: An MSin automatic network selection mode can use location information to determine which PLMNs
can be available in its present location.

EXCEPTION: As an alternative option to this, if the MSisin automatic network selection mode and it finds coverage
of an EHPLMN, the MS may register to that EHPLMN and not return to the registered PLMN or equivalent PLMN. If
the EHPLMN list is not present or is empty, and the HPLMN is available, the MS may register on the HPLMN and not
return to the registered PLMN or equivalent PLMN. The operator shall be able to control by SIM configuration whether
an M S that supports this option is permitted to perform this alternative behaviour.

[TS23.122 clause 4.4.3.1.2]

The MSindicates whether there are any PLMNSs, which are available using all supported access technologies. This
includes PLMNSs in the "forbidden PLMNS" list, "forbidden PLMNs for GPRS service" list and PLMNs which only
offer services not supported by the MS. An MS which supports GSM COMPACT shall also indicate GSM COMPACT
PLMNs (which use PBCCH).

If displayed, PLMNs meeting the criteria above are presented in the following order:

i)- either the HPLMN (if the EHPLMN list is not present or is empty) or, if one or more of the EHPLMNs are
available then based on an optional datafield on the SIM either only the highest priority available EHPLMN is
to be presented to the user_or all available EHPLMNSs are presented to the user in priority order. If the datafield
is not present on the SIM, then only the highest priority available EHPLMN is presented;

ii)- PLMN/access technology combinations contained in the " User Controlled PLMN Selector with Access
Technology " datafile in the SIM (in priority order);

iii)- PLMN/access technology combinations contained in the "Operator Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order);

iv)- other PLM N/access technology combinations with received high quality signal in random order;

v)- other PLMN/access technology combinations in order of decreasing signal quality.
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6.1.1.8.3 Test description
6.1.1.8.3.1 Pre-test conditions

System Simulator:

- 3NRcels:NR Célls1, 13 and 12 as specified in TS 38.508-1 [4] table 6.3.2.2-1 are configured as shown in
Table6.1.1.8.3.1-1. PLMN settings are defined in TS 36.523-1 [13] table 6.0.1-1.

Table 6.1.1.8.3.1-1: PLMN identifiers

NR Cell PLMN
names
NR Cell 1 (configured PLMN4
during preamble)
NR Cell 1 (configured PLMN1
in test body all steps)
NR Cell 13 PLMN15

NR Cell 12 PLMN3

UE:
- TheUEisin Manua PLMN selection mode.

- USIM configurations 2 and 3 will be used as specified in tables 6.4.1-2 and 6.4.1-3in TS 38.508-1 [4]. The
points at which each USIM configuration is used is specified in 6.1.1.8.3.2-2.

Preamble:
- The UE performs a successful registration on PLMN4 after which the UE is brought into the state Switched OFF
(state ON-B) according to Table 4.4A.2-0 TS 38.508-1 [4].
6.1.1.8.3.2 Test procedure sequence

Table 6.1.1.8.3.2-1 for FR1 and table 6.1.1.8.3.2-2 for FR2 illustrate the downlink power levelsto be applied for the
cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions after preamble, while
columns marked "T1" isto be applied subsequently in the Main behaviour. The exact instants on which these values
shall be applied are described in the texts in this clause.

Table 6.1.1.8.3.2-1: Cell configuration changes over time for FR1

Parameter Unit NR Cell 1 NR Cell 13 NR Cell 12 Remark
TO | SS/PBCH dBm/SCS -88 -88 "Off" Power level “Off”
SSS is defined in TS
EPRE 38.508-1 Table
6.2.2.1-3
T1 | SS/PBCH dBm/SCS -88 "Off" -88 Power level “Off”
SSS is defined in TS
EPRE 38.508-1 Table
6.2.2.1-3
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Table 6.1.1.8.3.2-2: Cell configuration changes over time for FR2

Parameter Unit NR Cell 1 NR Cell 13 NR Cell 12 Remark
TO | SS/PBCH dBm/SCS -82 -82 "Off" Power level “Off”
SSS is defined in TS
EPRE 38.508-1 Table
6.2.2.1-3
Qrxlevmin dBm -91+ -91+ -
Delta(NRf1) Delta(NRf3)
T1 | SS/PBCH dBm/SCS -82 "Off" -82 Power level “Off”
SSS is defined in TS
EPRE 38.508-1 Table
6.2.2.1-3
Qrxlevmin dBm -91+ - -91+
Delta(NRf1) Delta(NRf2)
Table 6.1.1.8.3.2-3: Main behaviour
St Procedure Message Sequence TP | Verdict
U-S Message
1 Power on the UE with the USIM configuration - - - -
2 specified in table 6.4.1-2 TS 38.508-1 [4]..
2 Check: Does the UE transmit an --> NR RRC:RRCSetupRequest 1 P
RRCSetupRequest on NR Cell 13?
3 - | Steps 3to 20al of the registration procedure - - - -
20 | described in TS 38.508-1 [4] table 4.5.2.2-2
are performed on NR Cell 13.
NOTE: The UE performs registration with valid
stored security context (see preamble) and the
RRC connection is released.
21 | Void - - - -
22 | The generic test procedure in TS 38.508-1 [4] - - - -
Table 4.9.6.1-1 of Switch off procedure in
RRC_IDLE are performed.
23 | Void - - - -
24 | The SS adjusts cell according to row T1 of - - - -
table 6.1.1.8.3.2-1.
25 | The UE is brought back to operation with the - - - -
USIM configuration 3 specified in table 6.4.1-3
TS 38.508-1 [4].
26 | Check: Does the UE transmit an --> NR RRC:RRCSetupRequest 2 P
RRCSetupRequest on NR Cell 1?
27- | Steps 3 to 20al of the registration procedure - - - -
44 | described in TS 38.508-1 [4] table 4.5.2.2-2
are performed on NR Cell 1.

6.1.1.8.3.3 Specific message contents

None

6.1.2 NG-RAN Only Cell Selection

6.1.2.1 Cell selection / Qrxlevmin & Cell reselection (Intra NR)
6.1.2.1.1 Test Purpose (TP)

(1)

with { UEin NR RRC_IDLE state }
ensure that {
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when { a cell fulfils all requirements for a suitable cell except the cell selection criteria
which are not fulfilled (Srxlev<0) }
then { the UE does not consider the cell suitable and no canping on this cell can take place }

}

)

with { UEin NR RRC_IDLE state }
ensure that {
when { a cell fulfils all requirenments for a suitable cell including the cell selection criteria
for a cell which are also fulfilled (Srxlev>0) }
then { the UE considers the cell suitable and canps on it }

}

3

with { UEin NR RRC_IDLE state }
ensure that {
when { UE detects the cell ranked as the best cell }
then { UE reselects the new cell }

}

4

with { UEin NR RRC_IDLE state }
ensure that {
when { a cell fulfils cell selection criteria but trackingAreaCode is not provided for that PLWN }
then { the UE considers the cell as barred and no canping on this cell can take place }

}

6.1.2.1.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 38.300 clauses 9.2.1.1,
3GPP TS 38.304 clause 4.1, 4.5,5.2.1,5.2.3.1,5.2.3.2, 5.2.4.6 and 5.3.1. Unless otherwise stated these are Rel-15
requirements.

[TS 38.300, clause 9.2.1.1]

The principles of PLMN selectionin NR are based on the 3GPP PLMN selection principles. Cell selectionis required
on transition from RM-DEREGISTERED to RM-REGISTERED, from CM-IDLE to CM-CONNECTED and from CM-
CONNECTED to CM-IDLE and is based on the following principles:

-  The UE NAS layer identifies a selected PLMN and equivalent PLMNSs;
- Ceéll selection is aways based on CD-SSBs located on the synchronization raster (see subclause 5.2.4):

- The UE searches the NR frequency bands and for each carrier frequency identifies the strongest cell as per
the CD-SSB. It then reads cell system information broadcast to identify its PLMN(S):

- TheUE may search each carrier in turn ("initial cell selection™) or make use of stored information to
shorten the search (" stored information cell selection”).

- The UE seeksto identify a suitable cell; if it isnot able to identify a suitable cell it seeksto identify an
acceptable cell. When asuitable cell isfound or if only an acceptable cell isfound it camps on that cell and
commence the cell reselection procedure:

- A suitable cell isone for which the measured cell attributes satisfy the cell selection criteria; the cell PLMN
isthe selected PLMN, registered or an equivalent PLMN; the cell is not barred or reserved and the cell is not
part of atracking areawhich isin thelist of "forbidden tracking areas for roaming”;

- Anacceptable cell is one for which the measured cell attributes satisfy the cell selection criteria and the cell
is not barred.

Transitionto RRC_IDLE:

On transition from RRC_CONNECTED to RRC_IDLE, a UE should camp on the last cell for which it wasin
RRC_CONNECTED or acell/any cell of set of cells or frequency be assigned by RRC in the state transition

message.

ETSI



3GPP TS 38.523-1 version 16.8.0 Release 16 70 ETSI TS 138 523-1 V16.8.0 (2021-09)

Recovery from out of coverage:

The UE should attempt to find a suitable cell in the manner described for stored information or initial cell
selection above. If no suitable cell isfound on any frequency or RAT, the UE should attempt to find an
acceptable cell.

In multi-beam operations, the cell quality is derived amongst the beams corresponding to the same cell (see subclause
9.2.4).

[TS38.304, clause 4.1]

The RRC_IDLE state and RRC_INACTIVE state tasks can be subdivided into three processes:
- PLMN selection;
- Cell selection and reselection;
- Location registration and RNA update.

PLMN selection, cell reselection procedures, and location registration are common for both RRC_IDLE state and
RRC_INACTIVE state. RNA update is only applicable for RRC_INACTIVE state. When UE selectsanew PLMN, UE
transitions from RRC_INACTIVE to RRC_IDLE.

When a UE is switched on, a public land mobile network (PLMN) is selected by NAS. For the selected PLMN,
associated RAT(s) may be set 3GPP TS 23.122 [9]. The NAS shall provide alist of equivalent PLMNSs, if available, that
the AS shall use for cell selection and cell reselection.

With cell selection, the UE searches for a suitable cell of the selected PLMN, chooses that cell to provide available
services, and monitorsits control channel. This procedureis defined as "camping on the cell”.

The UE shall, if necessary, then register its presence, by means of aNAS registration procedure, in the tracking area of
the chosen cell. Asan outcome of a successful Location Registration, the selected PLMN then becomes the registered
PLMN 3GPP TS 23.122 [9].

If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps oniit.
If the new cell does not belong to at least one tracking areato which the UE is registered, location registration is
performed. In RRC_INACTIVE dtate, if the new cell does not belong to the configured RNA, an RNA update
procedure is performed.

If necessary, the UE shall search for higher priority PLMNSs at regular timeinterval s as described in 3GPP TS 23.122
[9] and search for a suitable cell if another PLMN has been selected by NAS.

If the UE loses coverage of the registered PLMN, either anew PLMN is selected automatically (automatic mode), or an
indication of available PLMNsis given to the user so that amanual selection can be performed (manual mode).

Registration is not performed by UEs only capable of services that need no registration.
The purpose of camping on acell in RRC_IDLE state and RRC_INACTIVE state is fourfold:
a) It enablesthe UE to receive system information from the PLMN.

b) When registered and if the UE wishes to establish an RRC connection or resume a suspended RRC connection, it
can do this by initially accessing the network on the control channel of the cell on which it is camped.

c) If the network needs to send a message or deliver data to the registered UE, it knows (in most cases) the set of
tracking areas (in RRC_IDLE state) or RNA (in RRC_INACTIVE state) in which the UE is camped. It can then
send a"paging" message for the UE on the control channels of al the cellsin the corresponding set of areas. The
UE will then receive the paging message and can respond.

d) It enablesthe UE to receive ETWS and CMAS natifications.
[TS38.304, clause 4.5]

The cells are categorised according to which services they offer:

acceptable cell:
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An "acceptable cell" isacell on which the UE may camp to obtain limited service (originate emergency calls and
receive ETWS and CMAS notifications). Such a cell shall fulfil the following requirements, which is the minimum set
of requirements to initiate an emergency call and to receive ETWS and CMAS notification in an NR network:

- Thecell isnot barred, see subclause 5.3.1;

- Thecell selection criteria are fulfilled, see subclause 5.2.3.2.
suitable cell:
A cell is considered as suitable if the following conditions are fulfilled:

- Thecell ispart of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list and
trackingAreaCode is provided for that PLMN;

- Thecell selection criteriaare fulfilled, see subclause 5.2.3.2.
According to the latest information provided by NAS:
- Thecdl isnot barred, see subclause 5.3.1;

- Thecedl ispart of at least one TA that is not part of the list of "Forbidden Tracking Areas' (TS 22.261 [12)]),
which belongsto aPLMN that fulfils the first bullet above.

barred cell:

A cell isbarred if it is so indicated in the system information, as specified in TS 38.331 [3].
reserved cell:

A cell isreserved if it isso indicated in system information, as specified in TS 38.331 [3].
Following exception to these definitions are applicable for UEs:

- if aUE has an ongoing emergency call, all acceptable cells of that PLMN are treated as suitable for the duration
of the emergency call.

[TS38.304, clause 5.2.1]
UE shall perform measurements for cell selection and resel ection purposes as specified in TS 38.133[§].

The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(S)
associated with the selected PLMN, and by maintaining alist of forbidden registration area(s) and a list of equivalent
PLMNs. The UE shall select a suitable cell based on RRC _IDLE or RRC_INACTIVE state measurements and cell
selection criteria

In order to expedite the cell selection process, stored information for several RATS, if available, may be used by the UE.

When camped on acell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a
better cell isfound, that cell is selected. The change of cell may imply a change of RAT. Details on performance
requirements for cell reselection can be found in TS 38.133 [§].

The NASisinformed if the cell selection and reselection result in changes in the received system information relevant
for NAS.

For normal service, the UE shall camp on a suitable cell, monitor control channel(s) of that cell so that the UE can:
- receive system information from the PLMN; and
- receiveregistration areainformation from the PLMN, e.g., tracking area information; and
- receive other AS and NAS Information; and
- if registered:
- receive paging and notification messages from the PLMN; and

- initiate transfer to Connected mode.
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For cell selection in multi-beam operations, measurement quantity of a cell is up to UE implementation.

For cell reselection in multi-beam operations, using a maximum number (nrofSS-BlocksToAverage) of beamsto be
considered and a threshold (absThreshSS-BlocksConsolidation) which are configured for a cell, the measurement
guantity of this cell is derived amongst the beams corresponding to the same cell based on SSYPBCH block as follows:

- if the highest beam measurement quantity value is below the threshold:

- derive acell measurement quantity as the highest beam measurement quantity value, where each beam
measurement quantity is described in TS 38.215 [11].

- dse

- derive acell measurement quantity as the linear average of the power values of up to the maximum number
of highest beam measurement quantity values above the threshold.

[TS38.304, clause 5.2.3.1]
Cell selection is performed by one of the following two procedures:
a) Initial cell selection (no prior knowledge of which RF channels are NR frequencies):
1. The UE shall scan all RF channelsin the NR bands according to its capabilities to find a suitable cell.
2. On each frequency, the UE need only search for the strongest cell.
3. Onceasuitable cell isfound, this cell shall be selected.
b) Cell selection by leveraging stored information:

1. Thisprocedure requires stored information of frequencies and optionally a so information on cell parameters
from previoudy received measurement control information elements or from previously detected cells.

2. Once the UE has found a suitable cell, the UE shall select it.
3. If nosuitable cell isfound, the initial cell selection procedure in a) shall be started.

NOTE: Priorities between different frequencies or RATSs provided to the UE by system information or dedicated
signalling are not used in the cell selection process.

[TS38.304, clause 5.2.3.2]

The cell selection criterion Sisfulfilled when:

Srxlev >0 AND Squa >0

where:Srxlev = Qrxievmess — (Qrxievmin + Qrxievminofiset )— Peompensation - QOffSettemp
Squal = Qquaimeas — (Qquaimin + Qqualminofrset) - QOffSetiemp

where:
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Srxlev Cell selection RX level value (dB)

Squal Cell selection quality value (dB)

Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3] (dB)
Qrxlevmeas Measured cell RX level value (RSRP)

Qquaimeas Measured cell quality value (RSRQ)

Qrxievmin Minimum required RX level in the cell (dBm). If the UE supports SUL

frequency for this cell, Qrxlevmin is obtained from RxLevMinSUL, if
present, in SIB1, SIB2 and SIB4, additionally, if QrievminoffsetcelisuL IS
present in SIB3 and SIB4 for the concerned cell, this cell specific
offset is added to the corresponding Qrxlevmin to achieve the
required minimum RX level in the concerned cell;

else Qrxlevmin is obtained from g-RxLevMin in SIB1, SIB2 and SIB4,
additionally, if Qrxievminoffsetcell IS present in SIB3 and SIB4 for the
concerned cell, this cell specific offset is added to the corresponding
Qrxlevmin to achieve the required minimum RX level in the concerned
cell.

Qqualmin Minimum required quality level in the cell (dB). Additionally, if
Qquaiminofisetcell iS signalled for the concerned cell, this cell specific offset
is added to achieve the required minimum quality level in the
concerned cell.

Qrxlevminoftset Offset to the signalled Qmievmin taken into account in the Srxlev
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN 3GPP TS 23.122 [9]

Qqualminoffset Offset to the signalled Qquamin taken into account in the Squal
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN 3GPP TS 23.122 [9]

Pcompensation If the UE supports the additionalPmax in the NS-PmaxList, if present,
in SIB1, SIB2 and SIB4:

maX(PEMAXl —Ppowerclass, 0) - (min(PEMAXZ, PPowerCIass) - min(PEMAXl,
PPowerCIass)) (d B);

else:

max(Pemaxi —Ppowerciass, 0) (dB)

Pemaxi, Pemaxz Maximum TX power level of a UE may use when transmitting on the
uplink in the cell (dBm) defined as Pemax in TS 38.101 [15]. Pemax1
and Pemaxz are obtained from the p-Max and NS-PmaxList
respectively in SIB1, SIB2 and SIB4 as specified in TS 38.331 [3].
Prowerclass Maximum RF output power of the UE (dBm) according to the UE
power class as defined in TS 38.101 [15]

The signalled values Qrievminotiset and Qquaminofrset are only applied when a cell is evaluated for cell selection as aresult of
aperiodic search for a higher priority PLMN while camped normally inaVPLMN (3GPP TS 23.122 [9]). During this
periodic search for higher priority PLMN, the UE may check the S criteria of a cell using parameter values stored from
adifferent cell of this higher priority PLMN.

[TS38.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and R, for neighbouring cells is defined by:
Rs = Qmeass +Qnyst - QOffsetiemp

R = Qmeasn -Qoffset - Qoffsetiemp

where:

Qmeas RSRP measurement quantity used in cell reselections.

Qoffset For intra-frequency: Equals to Qoffsetsn, if Qoffsetsn is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsetsn plus Qoffsetirequency, if
Qoffsetsn is valid, otherwise this equals to Qoffsetsrequency-
Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3].

The UE shall perform ranking of all cellsthat fulfil the cell selection criterion S, which isdefined in 5.2.3.2.

The cells shall be ranked according to the R criteria specified above by deriving Qmeasn and Qmesssand calculating the R
values using averaged RSRP results.
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If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If thiscell is
found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of
beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value iswithin
rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell
reselection to the highest ranked cell among them. If this cell isfound to be not-suitable, the UE shall behave according
to subclause 5.2.4.4.

In al cases, the UE shall reselect the new cell, only if the following conditions are met:
- thenew cell is better ranked than the serving cell during atime interval Treselectiongar;
- morethan 1 second has el apsed since the UE camped on the current serving cell.
[TS38.304, clause 5.3.1]

Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331 [3] by means of
three fields:

- celBarred (IE type: "barred” or "not barred")
Indicated in MIB message. In case of multiple PLMNs indicated in SIB1, thisfield is common for all PLMNs

- cellReservedForOperatorUse (1E type: "reserved" or "not reserved")
Indicated in SIB1 message. In case of multiple PLMNs indicated in SB1, thisfield is specified per PLMN.

- cellReservedForOtherUse (1E type: "true")
Indicated in S B1 message. In case of multiple PLMNs indicated in SB1, thisfield is common for all PLMNSs.

When cell statusisindicated as "not barred” and "not reserved" for operator use and not "true" for other use,
- All UEsshall treat this cell as candidate during the cell selection and cell resel ection procedures.
When cell statusisindicated as"true" for other use,
- TheUE shdl treat this cell asif cell statusis"barred".
When cell statusisindicated as "not barred" and "reserved" for operator use for any PLMN and not "true" for other use,

- UEsassigned to Access Identity 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate
during the cell selection and reselection proceduresiif the field cellReservedFor OperatorUse for that PLMN set
to "reserved".

- UEsassigned to an Access Identity 0, 1, 2 and 12 to 14 shall behave asif the cell statusis "barred" in case the
cell is"reserved for operator use” for the registered PLMN or the selected PLMN.

NOTE 1: Access ldentities 11, 15 are only valid for use in the HPLMN/ EHPLMN; Access ldentities 12, 13, 14 are
only valid for use in the home country as specified in TS 22.261 [12].

When cell status "barred" isindicated or to be treated asif the cell statusis "barred”,
- TheUE isnot permitted to select/reselect this cell, not even for emergency calls.
- The UE shall select ancther cell according to the following rule:
- Ifthecdl isto betreated asif the cell statusis "barred" due to being unable to acquire the MIB:
- the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
- the UE may select another cell on the same frequency if the selection criteria are fulfilled.
- ese

- Ifthecdl isto betreated asif the cell statusis "barred” due to being unable to acquire the SB1 or due to
trackingAreaCode being absent in SB1 as specified in TS 38.331 [3]:

- The UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
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- If thefield intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on the
same frequency if re-selection criteria are fulfilled;
- The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

- If thefield intraFreqReselection in MIB message is set to "not allowed" the UE shall not re-select acell on
the same frequency as the barred cell;

- The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell
selection/resel ection for 300 seconds.

The cell selection of another cell may also include a change of RAT.
6.1.2.1.3 Test description
6.1.2.1.3.1 Pre-test conditions

System Simulator:
- NRCedl 1and NR Cell 11.
- System information combination NR-2 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 isused in NR célls.

UE:

- None.
Preamble:

- TheUEisin state Switched OFF (state 0-A) according to TS 38.508-1 [4].
6.1.2.1.3.2 Test procedure sequence

Table 6.1.2.1.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Configurations marked "T1", "T2", "T3" and "T4" are applied at the points indicated in the Main
behaviour description in Table 6.1.2.1.3.2-3.

Table 6.1.2.1.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR Cell1 | NR Cell 11 Remark
T1 SS/PBCH dBm/ -98 Off The power level value is such to satisfy Srxlevnrceln <
SSS EPRE SCS 0 but the UE is able to read the PLMN identity
Qrxlevmin dBm -90 -
Qrxlevminoffset dB 0 -
Pcompensation dB 0 -
T2 SS/PBCH dBm/ -80 Off The power level is such that Srxlevnrceir > 0
SSS EPRE SCS
Qrxlevmin dBm -90 -
Qrxlevminoffset dB 0 -
Pcompensation dB 0 -
T3 SS/PBCH dBm/ -87 -78 The power level values are assigned to satisfy Rnrcel
SSS EPRE SCS 1 < RNRCell 11.
Qrxlevmin dBm -90 -90
Qrxlevminoffset dB 0 0
Pcompensation dB 0 0
T4 SS/PBCH dBm/ -78 -85 The power level values are assigned to satisfy Rnrcel
SSS EPRE SCS 1> RNRCell 11.
Qrxlevmin dBm -90 -90
Qrxlevminoffset dB 0 0
Pcompensation dB 0 0
Note: The downlink signal level uncertainty is specified in TS 38.508-1 [4] clause 6.2.2.1.
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Table 6.1.2.1.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR Cell 1 | NR Cell 11 Remark
T1 SS/PBCH daBm/ -100 Off The power level value is such to satisfy Srxlevnrcein <
SSS EPRE SCSs 0 but the UE is able to read the PLMN identity
Qrxlevmin dBm - -
91+Delta(N
Rf1)
Qrxlevminoffset dB 0 -
Pcompensation dB 0 -
T2 SS/PBCH dBm/ -82 Off The power level is such that Srxlevnrcenr > 0
SSS EPRE SCS
Qrxlevmin dBm - -
91+Delta(N
Rf1)
Qrxlevminoffset dB 0 -
Pcompensation dB 0 -
T3 SS/PBCH dBm/ -91 -82 The power level values are assigned to satisfy Rnrcel
SSS EPRE SCS 1 < RNRCell 11.
Qrxlevmin dBm - -
100+Delta( | 100+Delta(
NRf1) NRf1)
Qrxlevminoffset dB 0 0
Pcompensation dB 0 0
T4 SS/PBCH dBm/ -82 -91 The power level values are assigned to satisfy Rnrcel
SSS EPRE SCS 1> RNRCell 11.
Qrxlevmin dBm - -
100+Delta( | 100+Delta(
NRf1) NRf1)
Qrxlevminoffset dB 0 0
Pcompensation dB 0 0
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Table 6.1.2.1.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 SS adjusts the SS/PBCH EPRE level of NR - - - -
Cell 1 according to row "T1" in table

6.1.2.1.3.2-1/2.
2 | The UE is switched on. - - -
3 | Check: Does the UE send an > NR RRC: RRCSetupRequest 1 F
RRCSetupRequest on NR Cell 1 within the
next 60 s?

4 SS re-adjusts the SS/PBCH EPRE level of NR - - - -
Cell 1 level according to row "T2" in table
6.1.2.1.3.2-1/2.

5 Check: Does the UE send an --> NR RRC: RRCSetupRequest 2 P
RRCSetupRequest on NR Cell 1?
6- | Steps 3 to 20 of the registration procedure - - - -
23 | described in TS 38.508-1 [4] Table 4.5.2.2-2
are performed on NR Cell 1.

NOTE: The UE performs registration and the
RRC connection is released.

- EXCEPTION: Step 23Aal should be executed - - - -
in case of FR2
23 | SS change NR Cell 1 SIB1 with modification of - - - -
Aa | Qrxlevmin.

24 | The SS changes SS/PBCH - - - -
EPRE level of NR Cell 11 according to the row
"T3"in table 6.1.2.1.3.2-1/2.

25- | Check: Does the test result of generic test - - 3 P
31 | procedure in TS 38.508-1 [4] clause 4.9.5
indicate that the UE is camped on NR Cell 11?
NOTE 1: The UE performs registration and the
RRC connection is released.

32 | SSchange NR Cell 1 SIB1 - - - -
32 | Wait for 2.1* modification period second for the
A | SSto transmit modified system information
(Note 1)

33 | The SS changes SS/PBCH - - - -
EPRE level of NR Cell 1 and 11 according to
the row "T4" in table 6.1.2.1.3.2-1/2.

34 | Check: Doesthe UE send an - - 4 F
RRCSetupRequest on NR Cell 1 within the
next 60 s?

Note 1:  The modification period, expressed in number of radio frames = modificationPeriodCoeff *
defaultPagingCycle.

6.1.2.1.3.3 Specific message contents

Table 6.1.2.1.3.3-1: SIB1 for NR Cell 1 (preamble) and NR Cell 11 (preamble)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

Information Element Value/remark Comment Condition

SIB1 ::= SEQUENCE {

cellSelectioninfo SEQUENCE {

g-RxLevMin -45 -90 dBm FR1
g-RxLevMin ROUND((- FR2
91+Delta(NRf1))/2)
}
}
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Table 6.1.2.1.3.3-1A: SIB1 for NR Cell 1 (Step23Aal, Table 6.1.2.1.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.3-16

Information Element Value/remark Comment Condition

SIB1 ::= SEQUENCE {

cellSelectioninfo SEQUENCE {

g-RxLevMin ROUND([- FR2
100+Delta(NRf1))/2)

Table 6.1.2.1.3.3-2: SIB1 for NR Cell 1 (Step32, Table 6.1.2.1.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

Information Element Value/remark Comment Condition

SIB1 ::= SEQUENCE {

cellSelectioninfo SEQUENCE {

g-RxLevMin -45 -90 dBm FR1
g-RxLevMin ROUND((- -91+Delta(NRf1) FR2
91+Delta(NRf1))/2) dBm
cellAccessRelatedInfo CellAccessRelatedInfo

}

Table 6.1.2.1.3.3-3: CellAccessRelatedInfo (Table 6.1.2.1.3.3-2)

Derivation Path: TS 38.508-1 [4], Table 4.6.3-16
Information Element Value/remark Comment Condition
CellAccessRelatedInfo ::= SEQUENCE {
plmn-IdentityList PLMN-IdentityInfoList
cellReservedForOtherUse Not present
}

Table 6.1.2.1.3.3-4: PLMN-IdentityInfoList (Table 6.1.2.1.3.3-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.3-108
Information Element Value/remark Comment Condition
PLMN-IdentityInfoList ::= SEQUENCE (SIZE 1 entry
(1..maxPLMN)) OF PLMN-IdentityInfo {
PLMN-IdentityInfo[1] SEQUENCE { entry 1
trackingAreaCode Not present
}
}
6.1.2.2 Cell selection / Qqualmin / Intra NR / Serving cell becomes non-suitable
(Srxlev > 0, Squal < 0)
6.1.2.21 Test Purpose (TP)
1)

with { UEin NR RRC_IDLE state }
ensure that {
when { a cell fulfils all requirements for a suitable cell except the cell selection criteria
which are not fulfilled (Srxlev>0 AND Squal <0) }
then { the UE does not consider the cell suitable and no canping on this cell can take place }

}
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)

with { UEin NR RRC_IDLE state }
ensure that {
when { a cell fulfils all requirements for a suitable cell including the cell selection criteria
for a cell which are also fulfilled (Srxlev>0 AND Squal >0) }
then { the UE considers the cell suitable and canps on it }

}

®)

with { UEin NR RRC_IDLE state }
ensure that {

when { the serving cell becones non-suitable (Srxlev > 0 and Squal < O)and there is a suitable
nei ghbour cell (Srxlev > 0 and Squal > 0) }

then { UE selects the suitable neighbour cell }

}

6.1.2.2.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 38.300 clauses 9.2.1.1,
3GPP TS 38.304 clause 4.1, 4.5,5.2.1,5.2.3.1, 5.2.3.2,5.2.4.6 and 5.3.1. Unless otherwise stated these are Rel-15
requirements.

[TS 38.300, clause 9.2.1.1]

The principles of PLMN selectionin NR are based on the 3GPP PLMN selection principles. Cell selectionis required
on transition from RM-DEREGISTERED to RM-REGISTERED, from CM-IDLE to CM-CONNECTED and from CM-
CONNECTED to CM-IDLE and is based on the following principles:

-  TheUE NAS layer identifies a selected PLMN and equivalent PLMNSs;
- Cell selection is aways based on CD-SSBs |ocated on the synchronization raster (see subclause 5.2.4):

- The UE searches the NR frequency bands and for each carrier frequency identifies the strongest cell as per
the CD-SSB. It then reads cell system information broadcast to identify its PLMN(S):

- TheUE may search each carrier in turn ("initial cell selection™) or make use of stored information to
shorten the search (" stored information cell selection”).

- The UE seeksto identify a suitable cell; if it isnot able to identify a suitable cell it seeksto identify an
acceptable cell. When a suitable cell isfound or if only an acceptable cell isfound it camps on that cell and
commence the cell reselection procedure:

- A suitable cell is one for which the measured cell attributes satisfy the cell selection criteria; the cell PLMN
isthe selected PLMN, registered or an equivalent PLMN; the cell is not barred or reserved and the cell is not
part of atracking areawhich isin thelist of "forbidden tracking areas for roaming”;

- Anacceptable cell is one for which the measured cell attributes satisfy the cell selection criteria and the cell
is not barred.

Transitionto RRC_IDLE:

On transition from RRC_CONNECTED to RRC_IDLE, a UE should camp on the last cell for which it wasin
RRC_CONNECTED or acell/any cell of set of cells or frequency be assigned by RRC in the state transition
message.

Recovery from out of coverage:

The UE should attempt to find a suitable cell in the manner described for stored information or initial cell
selection above. If no suitable cell is found on any frequency or RAT, the UE should attempt to find an
acceptable cell.

In multi-beam operations, the cell quality is derived amongst the beams corresponding to the same cell (see subclause
9.2.4).

[TS38.304, clause 4.1]
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The RRC_IDLE state and RRC_INACTIVE state tasks can be subdivided into three processes:
- PLMN selection;
- Cell selection and reselection;
- Location registration and RNA update.

PLMN selection, cell reselection procedures, and location registration are common for both RRC_IDLE state and
RRC_INACTIVE state. RNA update is only applicable for RRC_INACTIVE state. When UE selects anew PLMN, UE
transitions from RRC_INACTIVE to RRC_IDLE.

When a UE is switched on, a public land mobile network (PLMN) is selected by NAS. For the selected PLMN,
associated RAT(s) may be set 3GPP TS 23.122 [9]. The NAS shall provide alist of equivalent PLMNSs, if available, that
the AS shall use for cell selection and cell reselection.

With cell selection, the UE searches for a suitable cell of the selected PLMN, chooses that cell to provide available
services, and monitors its control channel. This procedure is defined as " camping on the cell”.

The UE shall, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of
the chosen cell. As an outcome of a successful Location Registration, the selected PLMN then becomes the registered
PLMN 3GPP TS 23.122 [9].

If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps oniit.
If the new cell does not belong to at least one tracking area to which the UE is registered, location registration is
performed. In RRC_INACTIVE state, if the new cell does not belong to the configured RNA, an RNA update
procedure is performed.

If necessary, the UE shall search for higher priority PLMNSs at regular time intervals as described in 3GPP TS 23.122
[9] and search for a suitable cell if another PLMN has been selected by NAS.

If the UE loses coverage of the registered PLMN, either anew PLMN is selected automatically (automatic mode), or an
indication of available PLMNsis given to the user so that amanual selection can be performed (manua mode).

Registration is not performed by UEs only capable of services that need no registration.
The purpose of camping onacell in RRC_IDLE state and RRC_INACTIVE stateisfourfold:
a) It enablesthe UE to receive system information from the PLMN.

b) When registered and if the UE wishes to establish an RRC connection or resume a suspended RRC connection, it
can do this by initially accessing the network on the control channel of the cell on which it is camped.

¢) If the network needs to send a message or deliver data to the registered UE, it knows (in most cases) the set of
tracking areas (in RRC_IDLE state) or RNA (in RRC_INACTIVE state) in which the UE is camped. It can then
send a"paging” message for the UE on the control channels of al the cellsin the corresponding set of areas. The
UE will then receive the paging message and can respond.

d) It enablesthe UE to receive ETWS and CMAS notifications.
[TS38.304, clause 4.5]
The cells are categorised according to which services they offer:

acceptable cell:

An "acceptable cell" isacell on which the UE may camp to obtain limited service (originate emergency calls and
receive ETWS and CMAS notifications). Such a cell shall fulfil the following requirements, which is the minimum set
of requirements to initiate an emergency call and to receive ETWS and CMAS netification in an NR network:

- Thecell isnot barred, see subclause 5.3.1;
- Thecell selection criteriaare fulfilled, see subclause 5.2.3.2.
suitable cdll:

A cell is considered as suitable if the following conditions are fulfilled:

ETSI



3GPP TS 38.523-1 version 16.8.0 Release 16 81 ETSI TS 138 523-1 V16.8.0 (2021-09)

- Thecdl ispart of either:
- the selected PLMN, or:
- theregistered PLMN, or:
- aPLMN of the Equivalent PLMN list.
- Thecell selection criteria are fulfilled, see subclause 5.2.3.2;
According to the latest information provided by NAS:;
- Thecell isnot barred, see subclause 5.3.1;

- Thecell ispart of at least one TA that is not part of the list of "Forbidden Tracking Areas' TS 22.261 [12],
which belongsto a PLMN that fulfils the first bullet above.

barred cell:

A cell isbarred if it is so indicated in the system information TS 38.331 [3].
reserved cell:

A cell isreserved if it isso indicated in system information TS 38.331 [3].
Following exception to these definitions are applicable for UEs:

- if aUE has an ongoing emergency call, all acceptable cells of that PLMN are treated as suitable for the duration
of the emergency call.

[TS38.304, clause 5.2.1]
UE shall perform measurements for cell selection and resel ection purposes as specified in TS 38.133 [§].

The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(s)
associated with the selected PLMN, and by maintaining alist of forbidden registration area(s) and alist of equivalent
PLMNs. The UE shall select a suitable cell based on RRC_IDLE or RRC_INACTIVE state measurements and cell
selection criteria.

In order to expedite the cell selection process, stored information for several RATS, if available, may be used by the UE.

When camped on acell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a
better cell isfound, that cell is selected. The change of cell may imply a change of RAT. Details on performance
requirements for cell reselection can be found in TS 38.133[§].

The NASisinformed if the cell selection and reselection result in changes in the received system information relevant
for NAS.

For normal service, the UE shall camp on a suitable cell, monitor control channel(s) of that cell so that the UE can:
- receive system information from the PLMN; and
- receive registration area information from the PLMN, e.g., tracking area information; and
- receive other AS and NAS Information; and
- if registered:
- receive paging and notification messages from the PLMN; and
- initiate transfer to Connected mode.
For cell selection in multi-beam operations, measurement quantity of acell is up to UE implementation.

For cell reselection in multi-beam operations, using a maximum number (nrofSS-BlocksToAverage) of beamsto be
considered and a threshold (absThreshSS-BlocksConsolidation) which are configured for a cell, the measurement
quantity of this cell is derived amongst the beams corresponding to the same cell based on SS/PBCH block as follows:
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- if the highest beam measurement quantity value is below the threshold:

- derive acell measurement quantity as the highest beam measurement quantity value, where each beam
measurement quantity is described in TS 38.215 [11].

- dse

- derive acell measurement quantity as the linear average of the power values of up to the maximum number
of highest beam measurement quantity values above the threshold.

[TS38.304, clause 5.2.3.1]
Cell selection is performed by one of the following two procedures:
a) Initia cell selection (no prior knowledge of which RF channels are NR fregquencies):
1. The UE shall scan al RF channelsin the NR bands according to its capabilities to find a suitable cell.
2. On each frequency, the UE need only search for the strongest cell.
3. Onceasuitable cell isfound, this cell shall be selected.
b) Cell selection by leveraging stored information:

1. Thisprocedure requires stored information of frequencies and optionally also information on cell parameters
from previously received measurement control information elements or from previously detected cells.

2. Once the UE has found a suitable cell, the UE shall select it.
3. If no suitable cell isfound, theinitial cell selection procedurein a) shall be started.

NOTE: Priorities between different frequencies or RATSs provided to the UE by system information or dedicated
signalling are not used in the cell selection process.

[TS38.304, clause 5.2.3.2]

The cell selection criterion Sisfulfilled when:

Srxlev>0 AND Squa >0

Srxlev = Qiievmess — (Qrievmin + Qrievminoftset )— Peompensation - QOFf Setremp
where;

Squal = Qquameas — (Qquaimin + Qquaminoffset) - QOffSetiemp

where:
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Srxlev Cell selection RX level value (dB)

Squal Cell selection quality value (dB)

Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3] (dB)
Qrxlevmeas Measured cell RX level value (RSRP)

Qquaimeas Measured cell quality value (RSRQ)

Qrxievmin Minimum required RX level in the cell (dBm). If the UE supports SUL

frequency for this cell, Qrxlevmin is obtained from RxLevMinSUL, if
present, in SIB1, SIB2 and SIB4, additionally, if QrievminoffsetcelisuL IS
present in SIB3 and SIB4 for the concerned cell, this cell specific
offset is added to the corresponding Qrxlevmin to achieve the
required minimum RX level in the concerned cell;

else Qrxlevmin is obtained from g-RxLevMin in SIB1, SIB2 and SIB4,
additionally, if Qrxievminoffsetcell IS present in SIB3 and SIB4 for the
concerned cell, this cell specific offset is added to the corresponding
Qrxlevmin to achieve the required minimum RX level in the concerned
cell.

Qqualmin Minimum required quality level in the cell (dB). Additionally, if
Qquaiminofisetcell iS signalled for the concerned cell, this cell specific offset
is added to achieve the required minimum quality level in the
concerned cell.

Qrxlevminoftset Offset to the signalled Qmievmin taken into account in the Srxlev
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN 3GPP TS 23.122 [9]

Qqualminoffset Offset to the signalled Qquamin taken into account in the Squal
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN 3GPP TS 23.122 [9]

Pcompensation If the UE supports the additionalPmax in the NS-PmaxList, if present,
in SIB1, SIB2 and SIB4:

maX(PEMAXl —Ppowerclass, 0) - (min(PEMAXZ, PPowerCIass) - min(PEMAXl,
PPowerCIass)) (d B);

else:

max(Pemaxi —Ppowerciass, 0) (dB)

Pemaxi, Pemaxz Maximum TX power level of a UE may use when transmitting on the
uplink in the cell (dBm) defined as Pemax in TS 38.101 [15]. Pemax1
and Pemaxz are obtained from the p-Max and NS-PmaxList
respectively in SIB1, SIB2 and SIB4 as specified in TS 38.331 [3].
Prowerclass Maximum RF output power of the UE (dBm) according to the UE
power class as defined in TS 38.101 [15]

The signalled values Qrievminotiset and Qquaminofrset are only applied when a cell is evaluated for cell selection as aresult of
aperiodic search for a higher priority PLMN while camped normally inaVPLMN (3GPP TS 23.122 [9]). During this
periodic search for higher priority PLMN, the UE may check the S criteria of a cell using parameter values stored from
adifferent cell of this higher priority PLMN.

[TS38.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and R, for neighbouring cells is defined by:
Rs = Qmeass +Qnyst - QOffsetiemp

R = Qmeasn -Qoffset - Qoffsetiemp

where:

Qmeas RSRP measurement quantity used in cell reselections.

Qoffset For intra-frequency: Equals to Qoffsetsn, if Qoffsetsn is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsetsn plus Qoffsetirequency, if
Qoffsetsn is valid, otherwise this equals to Qoffsetsrequency-
Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3].

The UE shall perform ranking of all cellsthat fulfil the cell selection criterion S, which isdefined in 5.2.3.2.

The cells shall be ranked according to the R criteria specified above by deriving Qmeasn and Qmesssand calculating the R
values using averaged RSRP results.
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If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If thiscell is
found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of
beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value iswithin
rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell
reselection to the highest ranked cell among them. If this cell isfound to be not-suitable, the UE shall behave according
to subclause 5.2.4.4.

In al cases, the UE shall reselect the new cell, only if the following conditions are met:
- thenew cell is better ranked than the serving cell during atime interval Treselectiongar;
- morethan 1 second has el apsed since the UE camped on the current serving cell.
[TS38.304, clause 5.3.1]
Cell status and cell reservations are indicated in the MIB or SB1 message TS 38.331 [3] by means of three fields:

- cellBarred (IE type: "barred" or "not barred")
Indicated in MIB message. In case of multiple PLMNs indicated in SB1, thisfield is common for all PLMNs

- cellReservedForOperatorUse (1E type: "reserved" or "not reserved")
Indicated in SIB1 message. In case of multiple PLMNs indicated in SB1, thisfield is specified per PLMN.

- cellReservedForOtherUse (1E type: "true")
Indicated in S B1 message. In case of multiple PLMNs indicated in SB1, thisfield is common for all PLMNSs.

When cell statusisindicated as "not barred” and "not reserved" for operator use and not "true" for other use,
- All UEsshall treat this cell as candidate during the cell selection and cell resel ection procedures.
When cell statusisindicated as “true" for other use,
- TheUE shdl treat thiscell asif cell statusis"barred".
When cell statusisindicated as "not barred" and "reserved" for operator use for any PLMN and not "true" for other use,

- UEsassigned to Access Identity 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate
during the cell selection and reselection proceduresiif the field cellReservedFor OperatorUse for that PLMN set
to "reserved".

- UEsassigned to an Access Identity in the range of 0 to 10 and 12 to 14 shall behave asif the cell statusis
"barred" in case the cell is"reserved for operator use” for the registered PLMN or the selected PLMN.

NOTE 1: Access ldentities 11, 15 are only valid for usein the HPLMN/ EHPLMN; Access ldentities 12, 13, 14 are
only valid for use in the home country as specified in 3GPP TS 22.261 [12].

When cell status "barred” isindicated or to be treated asif the cell statusis "barred”,
- TheUE isnot permitted to select/reselect this cell, not even for emergency calls.
- The UE shall select another cell according to the following rule:
- If thecell isto betreated asif the cell statusis "barred" due to being unable to acquire the MIB or the SB1:
- the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
- the UE may select another cell on the same frequency if the selection criteria are fulfilled.
- dse

- If thefield intraFreqReselection in MIB message is set to "alowed", the UE may select another cell on
the same frequency if re-selection criteriaare fulfilled;

- The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.
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- If thefield intraFreqReselection in MIB message is set to "not alowed" the UE shall not re-select a cell
on the same frequency as the barred cell;

- The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell
selection/resel ection for 300 seconds.

The cell selection of another cell may also include a change of RAT.
6.1.2.2.3 Test description
6.1.2.2.3.1 Pre-test conditions

System Simulator:
- NRCedl 1 and NR Cell 11 have different tracking areas according to TS 38.508-1 [4] Table 4.4.2-3.

- System information combination NR-2 as defined in TS 38.508-1 [4] clause 4.4.3.1.2, and message contents
definedinisusedin NR cells.

UE:

- None.
Preamble:

- TheUEisin state Switched OFF (state 0-A) according to TS 38.508-1 [4].
6.1.2.2.3.2 Test procedure sequence

Table 6.1.2.2.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Configurations marked "T1" "T2" and "T3" are applied at the pointsindicated in the Main
behaviour descriptionin Table 6.1.2.2.3.2-3.

Table 6.1.2.2.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR NR Remark
Celll | Cell 11
Tl | SS/PBCH dBm/ -91 Off The power level value is such to satisfy Srxlevnrcenr > 0 and
SSS EPRE SCS Squalnrceni< 0 but the UE is able to read the PLMN identity
RSRQ dB -12.56 -
Noc dBm/ -94 -
SCS
Qrxlevmin dBm -110 -
Qrxlevminoffset dB 0 -
Qqualmin dB -12 -
Qqualminoffset dB 0 -
Pcompensation dB 0 -
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T2 | SS/PBCH dBm/ -78 -115 The power level is such that Srxlevnreenr > 0 and Squalnrcels >
SSS EPRE SCS 0
RSRQ dB -10.89 | -31.83
Noc dBm/ -94 -94
SCS
Qrxlevmin dBm -110 -110
Qrxlevminoffset dB 0 0
Qqualmin dB -12 -12
Qqualminoffset dB 0 -0
Pcompensation dB 0 -0
T3 | SS/IPBCH SSS dBm/ 91 78 Srxlevnreel 1 > 0 and Squalnreeni1 < 0
EPRE SCS
RSRQ dB -12.56 | -10.89
Noc dBm/ -94 -94
SCS
Qrxlevmin dBm -110 -110
Qrxlevminoffset dB 0 0
Qqualmin dB -12 -12
Qqualminoffset dB 0 0
Pcompensation dB 0 0
Srxlev* dB 19 40 NR Cell 11 is suitable cell
Squal* dB -0.56 1.11

Note: The downlink signal level uncertainty is specified in TS 38.508-1 [4] clause 6.2.2.1

Table 6.1.2.2.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR NR Remark
Cell 1 Cell 11
T1 | SS/PBCH dBm/ FFS Off The power level value is such to satisfy Srxlevnrcein > 0 and
SSS EPRE SCS Squalnreeni< 0 but the UE is able to read the PLMN identity
RSRQ dB -FFS -
Noc dBm/ FFS -
SCS
Qrxlevmin dBm FFS -
Qrxlevminoffset dB 0 -
Qqualmin dB FFS -
Qqualminoffset dB 0 -
Pcompensation dB 0 -
T2 | SS/PBCH dBm/ FFS Off The power level is such that Srxlevnreenr > 0 and Squalnrcens >
SSS EPRE SCS 0
RSRQ dB FFS -
Noc dBm/ FFS -
SCS
Qrxlevmin dBm FES -
Qrxlevminoffset dB 0 -
Qqualmin dB FFS -
Qqualminoffset dB 0 -
Pcompensation dB 0 -
T3 | SS/PBCH SSS dBm/ Srxlevnreen 1 > 0 and Squalnrcen1 < 0
EPRE scs | FFS | FFS
RSRQ dB FFS FFS
Noc dBm/ FFS FFS
SCS
Qrxlevmin dBm FES FES
Qrxlevminoffset dB 0 0
Qqualmin dB FFS FFS
Qqualminoffset dB 0 0
Pcompensation dB 0 0
Srxlev* dB FES FES NR Cell 11 is suitable cell
Squal* dB FFS FFS

Note: The downlink signal level uncertainty is specified in TS 38.508-1 [4] clause FFS.
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Table 6.1.2.2.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 SS adjusts the SS/PBCH EPRE level of NR - - - -
Cell 1 according to row "T1" in table
6.1.2.2.3.2-1/2.
2 | The UE is switched on. - - -
3 | Check: Does the UE send an > NR RRC: RRCSetupRequest 1 F
RRCSetupRequest on NR Cell 1 within the
next 60 s?
4 SS re-adjusts the SS/PBCH EPRE level of NR - - - -
Cell 1 level according to row "T2" in table
6.1.2.2.3.2-1/2.
5 Check: Does the UE send an --> NR RRC: RRCSetupRequest 2 P
RRCSetupRequest on NR Cell 1?
6- | Steps 3 to 20 of the registration procedure - - - -
23 | described in TS 38.508-1 [4] Table 4.5.2.2-2
are performed on NR Cell 1.
NOTE: The UE performs registration and the
RRC connection is released.
24 | SS adjusts the SS/PBCH EPRE level of NR - - - -
Cell 1 and NR Cell 11 according to row "T3" in
table 6.1.2.2.3.2-1/2.
25 | Check: Does the test result of generic test - - 3 P
procedure in TS 38.508-1 [4] Table 4.9.5.2.2-1
indicate that the UE is camped on NR Cell 11?
NOTE: The UE performs a registration for
mobility procedure and the RRC connection is
released.
6.1.2.2.3.3 Specific message contents
Table 6.1.2.2.3.3-1: SIB1(NR Cell 1, Preamble and all steps of Table 6.1.2.2.3.2-3)
Derivation Path: TS 38.508-1 [4], Table 4.6.1-28 with Condition QBASED
Information Element Value/remark Comment Condition
SIB1 ::= SEQUENCE {
cellSelectioninfo SEQUENCE {
g-QualMin -12 FR1
FES FR2
}
}
Table 6.1.2.2.3.3-2: SIB2 (NR Cell 1, Preamble and all steps of Table 6.1.2.2.3.2-3)
Derivation Path: TS 38.508-1 [4], Table 4.6.2-1 with Condition QBASED
Information Element Value/remark Comment Condition
SIB2 ::= SEQUENCE {
intraFreqCellReselectioninfo SEQUENCE {
g-QualMin -12 -12dB FR1
FES FR2
}
}
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6.1.2.3 Cell selection / Intra NR / Serving cell becomes non-suitable (S<0, MIB
Indicated barred)

6.1.2.3.1 Test Purpose (TP)

@)

with { UEin NR RRC_IDLE state }
ensure that {
when { the serving cell becones non-suitable (S<0)and there is a suitable nei ghbour cell (S>0) }
then { UE sel ects the suitabl e neighbour cell }

}

)

with { UEin NR RRC_IDLE state }
ensure that {
when { the serving cell becones barred and there is a suitabl e neighbour cell }
then { UE sel ects the suitable neighbour cell }

}

6.1.2.3.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304 clause 4.1,
5.2.3.2 and 5.3.1. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 4.1]

The RRC_IDLE state and RRC_INACTIVE state tasks can be subdivided into three processes:
- PLMN selection;
- Cdll sdlection and reselection;
- Location registration and RNA update.

PLMN selection, cell reselection procedures, and location registration are common for both RRC_IDLE state and
RRC_INACTIVE state. RNA update is only applicable for RRC_INACTIVE state. When UE selects anew PLMN, UE
transitions from RRC_INACTIVE to RRC_IDLE.

When a UE is switched on, a public land mobile network (PLMN) is selected by NAS. For the selected PLMN,
associated RAT(s) may be set 3GPP TS 23.122 [9]. The NAS shall provide alist of equivalent PLMNSs, if available, that
the AS shall use for cell selection and cell reselection.

With cell selection, the UE searches for a suitable cell of the selected PLMN, chooses that cell to provide available
services, and monitorsits control channel. This procedureis defined as "camping on the cell”.

The UE shall, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of
the chosen cell. As an outcome of a successful Location Registration, the selected PLMN then becomes the registered
PLMN 3GPP TS 23.122 [9].

If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps oniit.
If the new cell does not belong to at least one tracking area to which the UE is registered, location registration is
performed. In RRC_INACTIVE state, if the new cell does not belong to the configured RNA, an RNA update
procedure is performed.

If necessary, the UE shall search for higher priority PLMNSs at regular time intervals as described in 3GPP TS 23.122
[9] and search for a suitable cell if another PLMN has been selected by NAS.

If the UE loses coverage of the registered PLMN, either anew PLMN is selected automatically (automatic mode), or an
indication of available PLMNsis given to the user so that amanual selection can be performed (manua mode).

Registration is not performed by UEs only capable of services that need no registration.

The purpose of camping onacell in RRC_IDLE state and RRC_INACTIVE stateisfourfold:
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a) It enablesthe UE to receive system information from the PLMN.

b) When registered and if the UE wishes to establish an RRC connection or resume a suspended RRC connection, it
can do this by initially accessing the network on the control channel of the cell on which it is camped.

c) If the network needsto send a message or deliver data to the registered UE, it knows (in most cases) the set of
tracking areas (in RRC_IDLE state) or RNA (in RRC_INACTIVE state) in which the UE is camped. It can then
send a"paging” message for the UE on the control channels of al the cellsin the corresponding set of areas. The
UE will then receive the paging message and can respond.

d) It enablesthe UE to receive ETWS and CMAS noatifications.
[TS38.304, clause 5.2.3.2]
The cell selection criterion Sisfulfilled when:
Srxlev>0 AND Squa >0
where:
Srxlev = Qievmess — (Qrievmin + Qrievminoffset )— Peompensation = Qoffsettemp
Squal = Qqualmess— (Qquaimin + Qqualminoffset) = Qoffsettemp

where:

Srxlev Cell selection RX level value (dB)

Squal Cell selection quality value (dB)

Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3] (dB)
erlevmeas Measured cell RX level value (RSRP)

Qqualmeas Measured cell quality value (RSRQ)

Qrxievmin Minimum required RX level in the cell (dBm). If the UE supports SUL
frequency for this cell, Qrxlevmin is obtained from RxLevMinSUL, if
present, in SIB1, SIB2 and SIB4, additionally, if QrievminoffsetcelisuL IS
present in SIB3 and SIB4 for the concerned cell, this cell specific
offset is added to the corresponding Qrxlevmin to achieve the
required minimum RX level in the concerned cell;

else Qrxlevmin is obtained from g-RxLevMin in SIB1, SIB2 and SIB4,
additionally, if Qrxievminoftsetcell IS present in SIB3 and SIB4 for the
concerned cell, this cell specific offset is added to the corresponding
Qrxlevmin to achieve the required minimum RX level in the concerned
cell.

Qqualmin Minimum required quality level in the cell (dB). Additionally, if
Qquaiminofisetcell iS Signalled for the concerned cell, this cell specific offset
is added to achieve the required minimum quality level in the
concerned cell.

Qrxlevminoffset Offset to the signalled Qrxievmin taken into account in the Srxlev
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN 3GPP TS 23.122 [9]

Qqualminoffset Offset to the signalled Qquamin taken into account in the Squal
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN 3GPP TS 23.122 [9]

Pcompensation If the UE supports the additionalPmax in the NS-PmaxList, if present,
in SIB1, SIB2 and SIB4:

maX(PEMAXl —Ppowerclass, 0) - (min(PEMAXZ, PPowerCIass) - min(PEMAXL
PPowerCIass)) (d B);

else:

maX(PEMAXl —Ppowerclass, 0) (dB)

Pemaxi, Pemax2 Maximum TX power level of a UE may use when transmitting on the
uplink in the cell (dBm) defined as Pemax in TS 38.101 [15]. Pemax1
and Pemaxz are obtained from the p-Max and NS-PmaxList
respectively in SIB1, SIB2 and SIB4 as specified in TS 38.331 [3].
Prowerclass Maximum RF output power of the UE (dBm) according to the UE
power class as defined in TS 38.101 [15]
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The signalled values Qrievminotiset aNd Qquaminofiset are only applied when a cell is evaluated for cell selection as aresult of
aperiodic search for a higher priority PLMN while camped normally inaVPLMN (3GPP TS 23.122 [9]). During this
periodic search for higher priority PLMN, the UE may check the S criteria of a cell using parameter values stored from
adifferent cell of this higher priority PLMN.

[TS38.304, clause 5.3.1]
Cell status and cell reservations are indicated in the MIB or SB1 message TS 38.331 [3] by means of three fields:

- cellBarred (IE type: "barred” or "not barred")
Indicated in MIB message. In case of multiple PLMNs indicated in SB1, thisfield is common for all PLMNs

- cellReservedForOperatorUse (1 E type: "reserved" or "not reserved")
Indicated in S B1 message. In case of multiple PLMNs indicated in SB1, thisfield is specified per PLMN.

- cellReservedForOtherUse (1E type: "true™)
Indicated in S B1 message. In case of multiple PLMNs indicated in SB1, thisfield is common for all PLMNSs.

When cell statusisindicated as "not barred" and "not reserved" for operator use and not "true" for other use,
- All UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.
When cell statusisindicated as"true" for other use,
- TheUE snal treat this cell asif cell statusis"barred".
When cell statusisindicated as "not barred" and "reserved" for operator use for any PLMN and not "true" for other use,

- UEsassigned to Access Identity 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate
during the cell selection and reselection proceduresif the field cellReservedForOperatorUse for that PLMN set
to "reserved".

- UEsassigned to an Access Identity in the range of 0 to 10 and 12 to 14 shall behave asif the cell statusis
"barred” in case the cell is"reserved for operator use” for the registered PLMN or the selected PLMN.

NOTE 1: Access |dentities 11, 15 are only valid for use in the HPLMN/ EHPLMN; Access Identities 12, 13, 14 are
only valid for use in the home country as specified in 3GPP TS 22.261 [12].

When cell status "barred" isindicated or to be treated asif the cell statusis "barred”,
- TheUEisnot permitted to select/reselect this cell, not even for emergency calls.
- The UE shall select another cell according to the following rule:
- Ifthecell isto be treated asif the cell statusis"barred” due to being unable to acquire the MIB or the SB1.:
- the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
- the UE may select another cell on the same frequency if the selection criteria are fulfilled.
- ese

- If thefield intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on
the same freguency if re-selection criteria are fulfilled;

- The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

- If thefield intraFreqReselection in MIB message is set to "not allowed" the UE shall not re-select a cell
on the same frequency as the barred cell;

- The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell
selection/resel ection for 300 seconds.

The cell selection of another cell may also include a change of RAT.
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6.1.2.3.3 Test description

6.1.2.3.3.1 Pre-test conditions

System Simulator:
- NRCedl 1 and NR Cell 11 have different tracking areas according to TS 38.508-1 [4] Table 4.4.2-3.
- System information combination NR-2 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 isused in NR célls.

UE:
None.
Preamble:
- UEisin state IN-A on NR Cell 1(serving cell) according to 38.508-1 [4].
6.1.2.3.3.2 Test procedure sequence

Table 6.1.2.3.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cells at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. The configuration TO indicates the initial conditions for preamble. Configurations marked "T1"and

"T2"are applied at the pointsindicated in the Main behaviour description in Table 6.1.2.3.3.2-3.

Table 6.1.2.3.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR Cell 1 NR Cell 11 Remark
TO dBm/ . The power level values are assigned to
SS/PBCH SSS EPRE SCS -88 Off ensure the UE registered on NR Cell 1.
Qrxlevmin dBm -110 -
dBm/ R Srxlevnreen 1 < 0 (NOTE 1)
T1 SS/PBCH SSS EPRE sCS Off -88
Qrxlevmin dBm - -110
SS/PBCH SSS EPRE dBm/ -94 -88 Srxlevnreel 11 > 0, Srxlevnrcen1 > 0
T2 SCS
Qrxlevmin dBm -110 -110
cellBarred - notBarred barred Serving cell becomes barred
NOTE 1: Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3.

Table 6.1.2.3.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR Cell 1 NR Cell 11 Remark
TO dBm/ g, The power level values are assigned to
SS/PBCH SSS EPRE SCS FFS Off ensure the UE registered on NR Cell 1.
Qrxlevmin dBm FFS -
dBm/ A Srxlevnreen 1 < 0 (NOTE 1)
T SS/PBCH SSS EPRE SCS Off FFS
Qrxlevmin dBm - FES
SS/PBCH SSS EPRE dBm/ FFS FFS Srxlevnreel 11 > 0, Srxlevnrceli1 > 0
T2 SCS
Qrxlevmin dBm FFS FFS
cellBarred - notBarred barred Serving cell becomes barred
NOTE 1: Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.2-2.

NOTE: If the UE fails the test because of afailure to detect and reselect to aright cell, then the operator may re-run

the test.
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Table 6.1.2.3.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 SS re-adjusts the SS/PBCH EPRE level of NR - - - -
Cell 1 and NR Cell 11 according to row "T1" in
table 6.1.2.3.3.2-1/2.

2 Check: Does the test result of generic test - - 1 -
procedure in TS 38.508-1 [4] clause 4.9.5
indicate that the UE is camped on NR Cell 11?
NOTE: The UE performs a registration for
mobility procedure and the RRC connection is
released.

3 SS changes NR Cell 11 SS/PBCH EPRE level - - - -
and MIB IE cellBarred according to row "T2" in
table 6.1.2.3.3.2-1/2. And SS transmits Short
Message on PDCCH addressed to P-RNTI
using Short Message field in DCI format 1_0.
Bit 1 of Short Message field is set to 1 to
indicate the Sysinfo Modification.

4 Check: Does the test result of generic test - - 2 -
procedure in TS 38.508-1 [4] clause 4.9.5
indicate that the UE is camped on NR Cell 1?
NOTE: The RRC connection is released and
UE is in RRC_IDLE mode.

6.1.2.3.3.3 Specific message contents

Table 6.1.2.3.3.3-1: SIB1 for NR Cells 1 and 11 (Preamble and all steps, table 6.1.2.3.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

Information Element Value/remark Comment Condition

SIB1 ::= SEQUENCE {

cellSelectioninfo SEQUENCE {

g-RxLevMin -55 -110 dBm FR1

FFS FR2

Table 6.1.2.3.3.3-2: SIB2 for NR Cells 1 and 11 (Preamble and all steps, table 6.1.2.3.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectioninfoCommon SEQUENCE {

rangeToBestCell Not present

intraFregCellReselectioninfo SEQUENCE {

g-RxLevMin -55 -110 dBm FR1
FFS FR2
t-ReselectionNR 7
}
}

Table 6.1.2.3.3.3-3: MIB for NR Cell 11 (step 3, Table 6.1.2.3.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-6

Information Element Value/remark Comment Condition

MIB ::= SEQUENCE {

cellBarred barred
}
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6.1.2.4 Cell reselection for interband operation
6.1.24.1 Test Purpose (TP)
(1)

with { UEin NR RRC_IDLE state }
ensure that {
when { UE detects the cell re-selection criteria are net for the cell on the different frequency
band }
then { UE reselects the new cell }

}

6.1.2.4.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in TS 38.304: clause 5.2.3.2 and
5.2.4.5. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.3.2]

The cell selection criterion Sisfulfilled when:
Srxlev>0 AND Squa >0

where;
Srxlev = Qrievmeas — (Qrxievmin + Qrxievminoffset )— Peompensation - QOff SEtiemp
Squal = Qquaimess — (Qauamin + Qquaminoffset) - QOffSEtiemp

where:
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Srxlev

Cell selection RX level value (dB)

Squal

Cell selection quality value (dB)

Qoffsetiemp

Offset temporarily applied to a cell as specified in TS 38.331 [3] (dB)

erlevmeas

Measured cell RX level value (RSRP)

Qqualmeas

Measured cell quality value (RSRQ)

erlevmin

Minimum required RX level in the cell (dBm). If the UE supports SUL
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frequency for this cell, Qrxlevmin is obtained from RxLevMinSUL, if
present, in SIB1, SIB2 and SIB4, additionally, if QrievminoffsetcelisuL IS
present in SIB3 and SIB4 for the concerned cell, this cell specific
offset is added to the corresponding Qrxlevmin to achieve the
required minimum RX level in the concerned cell;

else Qrxlevmin is obtained from g-RxLevMin in SIB1, SIB2 and SIB4,
additionally, if Qmievminoftsetcell IS present in SIB3 and SIB4 for the
concerned cell, this cell specific offset is added to the corresponding
Qrxlevmin to achieve the required minimum RX level in the concerned
cell.

Qqualmin Minimum required quality level in the cell (dB). Additionally, if
Qquaiminofisetcell iS signalled for the concerned cell, this cell specific offset
is added to achieve the required minimum quality level in the
concerned cell.

Qrxlevminoftset Offset to the signalled Qmievmin taken into account in the Srxlev
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN, as specified in TS 23.122 [9]
Qqualminoffset Offset to the signalled Qquamin taken into account in the Squal
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN, as specified in TS 23.122 [9]
Pcompensation If the UE supports the additionalPmax in the NR-NS-PmaxList, if
present, in SIB1, SIB2 and SIB4:

maX(PEMAXl —Ppowerclass, 0) - (min(PEMAXZ, PPowerCIass) - min(PEMAXl,
PPowerCIass)) (d B);

else:

max(Pemaxi —Ppowerciass, 0) (dB)

Maximum TX power level of a UE may use when transmitting on the
uplink in the cell (dBm) defined as Pemax in TS 38.101 [15]. If UE
supports SUL frequency for this cell, Pemax: and Pemaxz are obtained
from the p-Max for SUL in SIB1 and NR-NS-PmaxList for SUL
respectively in SIB1, SIB2 and SIB4 as specified in TS 38.331 [3],
else Pemax1 and Pemaxz are obtained from the p-Max and NR-NS-
PmaxList respectively in SIB1, SIB2 and SIB4 for regular UL as
specified in TS 38.331 [3].

Ppowerclass Maximum RF output power of the UE (dBm) according to the UE
power class as defined in TS 38.101 [15]

Pemaxi, Pemaxz

The signalled values Qrievminofiset aNd Qquaminotfset are only applied when a cell is evaluated for cell selection as aresult of
aperiodic search for ahigher priority PLMN while camped normally inaVPLMN (TS 23.122[9]). During this periodic
search for higher priority PLMN, the UE may check the S criteria of a cell using parameter values stored from a
different cell of this higher priority PLMN.[TS 38.304, clause 5.2.4.5]

If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on
the current serving cell, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- A cél of ahigher priority NR or EUTRAN RAT/frequency fulfils Squal > Threshx, ighg during atime interval
Treselectionrat

Otherwise, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cdll of ahigher priority RAT/ frequency fulfils Srxlev > Threshx, wigne during atime interval Treselectiongar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection
as defined in subclause 5.2.4.6.
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If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshseving Lowo @nd a cell of alower priority NR or E-UTRAN RAT/ frequency
fulfils Squal > Threshx, Lowg during atime interval Treselectiongrar.

Otherwise, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- Theserving cell fulfils Srxlev < Threshsaving, Lowe and a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/frequency shall take precedence over alower priority RAT/frequency if
multiple cells of different priorities fulfil the cell reselection criteria.

If more than one cell meets the above criteria, the UE shall reselect acell asfollows:

- If the highest-priority frequency is an NR frequency, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria of that RAT.

6.1.2.4.3 Test description
6.1.2.4.3.1 Pre-test conditions

System Simulator:
- NRCeél 1and NR Cell 10.

- System information combination NR-4 as defined in TS 38.508-1 [4] Table 4.4.3.1.2-1isused in NR cells.

UE:
None.
Preamble:
- TheUEisinstate IN-A on NR Cell 1(serving cell) according to TS 38.508-1 [4] Table 4.4A.2-1.
6.1.2.4.3.2 Test procedure sequence

Table 6.1.2.6.3.2-1/2 illustrates the downlink power levels and other changing parameters to be applied for the NR cells
at various time instants of the test execution. The exact instants on which these values shall be applied are described in
thetextsin this clause. The configuration "TO" indicates the initial conditions. Subsequent configurations marked "T1"
isapplied at the pointsindicated in the Main behaviour description in Table 6.1.2.4.3.2-3.

Table 6.1.2.4.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR NR Remark
Cell1 | Cell 10
TO | SS/PBCH dBm/SCS -88 Off The power level values are
SSS EPRE assigned to ensure the UE
registered on NR Cell 1.
Tl | SS/PBCH dBm/SCS -88 -78 NR Cell 10 become
SSS EPRE stronger than Threshnr cell
10, high.
Note: Power level “Off” is defined in TS38.508-1 [4] Table 6.2.2.1-3.
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Table 6.1.2.4.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR NR Remark
Cell 1 Cell 10
TO | SS/PBCH dBm/SCS FFS Off The power level values are
SSS EPRE assigned to ensure the UE
registered on NR Cell 1.
Tl | SS/PBCH dBm/SCS FFS FFS NR Cell 10 become
SSS EPRE stronger than Threshnr cell
10, high.
Note: The uncertain downlink signal level is specified in TS 38.508-1 [4] clause
FFS.
Table 6.1.2.4.3.2-3: Main behaviour
St Procedure Message Sequence TP | Verdict
Uu-S Message
1 The SS changes NR Cell 10 SS/PBCH EPRE - - - -
level according to the row "T1" in table 6.1.2.
4.3.2-1/2.
2 Wait for 34 seconds to allow UE to recognise - - - -
the change.
3 Check: Does the test result of generic test - - 1 -
procedure in TS 38.508-1 [4] Table 4.9.4-1
indicate that the UE is camped on NR Cell 10?

6.1.2.4.3.3 Specific message contents
Table 6.1.2.4.3.3-1: Conditions for specific message contents in Tables below
Condition Explanation
NR Cell 1 This condition applies to system information transmitted on NR Cell 1.
NR Cell 10 This condition applies to system information transmitted on NR Cell 10.

Table 6.1.2.4.3.3-2: SIB2 of NR Cell 1 and NR Cell10 (preamble and all steps, Table 6.1.2.4.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition
SIB2::= SEQUENCE {
cellReselectionServingFreginfo
SEQUENCE{
cellReselectionPriority 1 NR Cell 1
5 NR Cell 10
}
}
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Table 6.1.2.4.3.3-3: SIB4 of NR Cell 1 and NR Cell 10 (preamble and all steps, Table 6.1.2.4.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-3

Information Element Value/remark Comment Condition
SIB4::= SEQUENCE {
InterFreqCarrierFreqList SEQUENCE 1 entry
(SIZE (1..maxFreq)) OF
InterFreqCarrierFreginfo {
InterFreqCarrierFreqinfo[1] SEQUENCE entry 1
{
di-CarrierFreq Same downlink ARFCN as used NR Cell 1
for NR Cell 10
Same downlink ARFCN as used NR Cell 10
for NR Cell 1
t-ReselectionNR 7 seconds
threshX-HighP 10 20 dB
cellReselectionPriority 5 NR Cell 1
1 NR Cell 10
}
}
}
6.1.2.5 Cell reselection for interband operation using Pcompensation / Between FDD
and TDD
6.1.2.5.1 Test Purpose (TP)
(1)

with { UEin NR RRC_IDLE state on a FDD band }
ensure that {
when { UE detects the cell selection using Pconpensation & reselection criteriais nmet for the
cell on a TDD band }
then { UE reselects the new cell }

}

6.1.2.5.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in TS 38.304: clause 5.2.3.2 and
5.2.4.5. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.3.2]
The cell selection criterion Sisfulfilled when:
Srxlev>0 AND Squa >0
where;
Srxlev = Qrievmeas — (Qrxievmin + Qrxievminoffset )— Peompensation - QOff SEtiemp

Squal = Qqualmess — (Qqualmin + Qqualminoffser) - QOFfSEttemp

where:
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Srxlev

Cell selection RX level value (dB)

Squal

Cell selection quality value (dB)

Qoffsetiemp

Offset temporarily applied to a cell as specified in TS 38.331 [3] (dB)

erlevmeas

Measured cell RX level value (RSRP)

Qqualmeas

Measured cell quality value (RSRQ)

erlevmin

Minimum required RX level in the cell (dBm). If the UE supports SUL
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frequency for this cell, Qrxlevmin is obtained from RxLevMinSUL, if
present, in SIB1, SIB2 and SIB4, additionally, if QrievminoffsetcelisuL IS
present in SIB3 and SIB4 for the concerned cell, this cell specific
offset is added to the corresponding Qrxlevmin to achieve the
required minimum RX level in the concerned cell;

else Qrxlevmin is obtained from g-RxLevMin in SIB1, SIB2 and SIB4,
additionally, if Qmievminoftsetcell IS present in SIB3 and SIB4 for the
concerned cell, this cell specific offset is added to the corresponding
Qrxlevmin to achieve the required minimum RX level in the concerned
cell.

Qqualmin Minimum required quality level in the cell (dB). Additionally, if
Qquaiminofisetcell iS signalled for the concerned cell, this cell specific offset
is added to achieve the required minimum quality level in the
concerned cell.

Qrxlevminoftset Offset to the signalled Qmievmin taken into account in the Srxlev
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN, as specified in TS 23.122 [9]
Qqualminoffset Offset to the signalled Qquamin taken into account in the Squal
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN, as specified in TS 23.122 [9]
Pcompensation If the UE supports the additionalPmax in the NR-NS-PmaxList, if
present, in SIB1, SIB2 and SIB4:

maX(PEMAXl —Ppowerclass, 0) - (min(PEMAXZ, PPowerCIass) - min(PEMAXl,
PPowerCIass)) (d B);

else:

max(Pemaxi —Ppowerciass, 0) (dB)

Maximum TX power level of a UE may use when transmitting on the
uplink in the cell (dBm) defined as Pemax in TS 38.101 [15]. If UE
supports SUL frequency for this cell, Pemax: and Pemaxz are obtained
from the p-Max for SUL in SIB1 and NR-NS-PmaxList for SUL
respectively in SIB1, SIB2 and SIB4 as specified in TS 38.331 [3],
else Pemax1 and Pemaxz are obtained from the p-Max and NR-NS-
PmaxList respectively in SIB1, SIB2 and SIB4 for regular UL as
specified in TS 38.331 [3].

Ppowerclass Maximum RF output power of the UE (dBm) according to the UE
power class as defined in TS 38.101 [15]

Pemaxi, Pemaxz

The signalled values Qrievminofiset aNd Qquaminotfset are only applied when a cell is evaluated for cell selection as aresult of
aperiodic search for ahigher priority PLMN while camped normally inaVPLMN (TS 23.122[9]). During this periodic
search for higher priority PLMN, the UE may check the S criteria of a cell using parameter values stored from a
different cell of this higher priority PLMN.[TS 38.304, clause 5.2.4.5]

If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on
the current serving cell, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- A cél of ahigher priority NR or EUTRAN RAT/frequency fulfils Squal > Threshx, ighg during atime interval
Treselectionrat

Otherwise, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cdll of ahigher priority RAT/ frequency fulfils Srxlev > Threshx, wigne during atime interval Treselectiongar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection
as defined in subclause 5.2.4.6.

ETSI



3GPP TS 38.523-1 version 16.8.0 Release 16 99 ETSI TS 138 523-1 V16.8.0 (2021-09)

If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshseving Lowo @nd a cell of alower priority NR or E-UTRAN RAT/ frequency
fulfils Squal > Threshx, Lowg during atime interval Treselectiongrar.

Otherwise, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- Theserving cell fulfils Srxlev < Threshsaving, Lowe and a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/frequency shall take precedence over alower priority RAT/frequency if
multiple cells of different priorities fulfil the cell reselection criteria.

If more than one cell meets the above criteria, the UE shall reselect acell asfollows:

- If the highest-priority frequency is an NR frequency, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria of that RAT.

6.1.2.5.3 Test description
6.1.25.3.1 Pre-test conditions

System Simulator:
- NRCaeél lissetto NR FDD mode and NR Cell 10 is set to NR TDD mode.
- System information combination NR-4 as defined in TS 38.508-1 [4] Table 4.4.3.1.2-1 isused in NR cells.

UE:
None.
Preamble:
- TheUEisinstate IN-A on NR Cell 1(serving cell) according to TS 38.508-1 [4] Table 4.4A.2-1.
6.1.2.5.3.2 Test procedure sequence

Table 6.1.2.5.3.2-1/2 illustrates the downlink power levels and other changing parameters to be applied for the NR cells
at various time instants of the test execution. The exact instants on which these values shall be applied are described in
thetextsin this clause. The configuration "TO" indicates the initial conditions. Subseguent configuration marked "T1" is
applied at the points indicated in the Main behaviour description in Table 6.1.2.5.3.2-3.
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Parameter Unit NR NR Remark
Cell 1 Cell 10
TO | SS/PBCH dBm/SCS -88 Off The power level values are
SSS EPRE assigned to ensure the UE
registered on NR Cell 1.
Tl | SS/PBCH dBm/SCS -88 -80 NR Cell 1 become lower
SSS EPRE than Threshsening, low and
NR Cell 10 become
stronger than Threshnr cell
10, low.
Note: Power level “Off" is defined in TS38.508-1 [4] Table 6.2.2.1-3.

Parameter Unit NR NR Remark
Cell 1 Cell 10
TO | SS/PBCH dBm/SCS FFS Off The power level values are
SSS EPRE assigned to ensure the UE
registered on NR Cell 1.
Tl | SS/PBCH dBm/SCS FFS FFS NR Cell 1 become lower
SSS EPRE than Threshsening, low and
NR Cell 10 become
stronger than Threshnr cell
10, low.
Note: The uncertain downlink signal level is specified in TS 38.508-1 [4] section
FFS.
Table 6.1.2.5.3.2-3: Main behaviour
St Procedure Message Sequence TP | Verdict
u-S Message
1 The SS changes NR Cell 10 SS/PBCH EPRE - - - -
level according to the row "T1" in table
6.1.2.5.3.2-1/2.
2 Wait for 34 seconds to allow UE to recognise - - - -
the change.
3 Check: Does the test result of generic test - - 1 -
procedure in TS 38.508-1 [4] Table 4.9.4-1
indicate that the UE is camped on NR Cell 10?

6.1.2.5.3.3 Specific message contents
Table 6.1.2.5.3.3-1: Conditions for specific message contents in Tables below
Condition Explanation
NR Cell 1 This condition applies to system information transmitted on NR Cell 1.
NR Cell 10 This condition applies to system information transmitted on NR Cell 10.
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Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

Information Element

Value/remark

Comment

Condition

SIB1::= SEQUENCE {

servingCellConfigCommon SEQUENCE{

uplinkConfigCommon SEQUENCE({

FrequencylnfoUL SEQUENCE {

p-Max

33dBm

}

}

}

}

Table 6.1.2.5.3.3-3: SIB2 of NR Cell 1 and NR Cell10 (preamble and all steps, Table 6.1.2.5.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition
SIB2::= SEQUENCE {
cellReselectionServingFreginfo
SEQUENCE({
threshServingLowP 9 18 dB NR Cell 1
cellReselectionPriority 5 NR Cell 1
1 NR Cell 10
}
}

Table 6.1.2.5.3.3-4: SIB4 of NR Cell 1 and NR Cell 10 (preamble and all steps, Table 6.1.2.5.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-3
Information Element Value/remark Comment Condition
SIB4::= SEQUENCE {
InterFreqCarrierFreqList SEQUENCE 1 entry
(SIZE (1..maxFreq)) OF
InterFreqCarrierFreginfo {
InterFreqCarrierFreqinfo[1] SEQUENCE entry 1
{
di-CarrierFreq Same downlink ARFCN as used NR Cell 1
for NR Cell 10
Same downlink ARFCN as used NR Cell 10
for NR Cell 1
p-Max 33dBm NR Cell 1
t-ReselectionNR 7 seconds
threshX-HighP 14 28 dB
threshX-LowP 6 12 dB
cellReselectionPriority 1 NR Cell 1
5 NR Cell 10
}
}
}
6.1.2.6 Void
6.1.2.7 Cell reselection / Equivalent PLMN
6.1.2.7.1 Test Purpose (TP)
(1)

with { UE canped nornally on a cell and network has downl oaded a list of equivalent PLMNs during the

Regi strati on procedure}
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ensure that {
when { a suitable neighbour cell on an equival ent PLMN becones better ranked than the suitable
Serving cel |}
then { UE reselects to this equival ent PLMN cell}

}

)

with { UE canped nornally on a cell and network has downl oaded a list of equivalent PLMNs during the
Regi stration procedur e}
ensure that {
when { the Serving cell beconmes unsuitable due to S<O and a suitable cell exists on an equival ent
PLIMN}
then {UE reselects to this equival ent PLMN cell}
}

(3)

with { UE canped nornally on a cell and network has downl oaded a list of equivalent PLMNs during the
Regi stration procedure}

ensure that {

when { the UE evaluates cells for resel ection}
then { UE ignores suitable cells for which the UE has no reselection priority provided}

6.1.2.7.2 Conformance requirements

References. The conformance requirements covered in the present test case are specified in: TS 23.122, clause 4.4.3, TS
38.304, clause 5.2.4.1. Unless otherwise stated these are Rel-15 requirements.

[TS 38.304, clause 5.2.4.1]

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT freguencies that are givenin
system information and for which the UE has a priority provided.

[TS23.122, clause 4.4.3]

The Mobile Equipment stores alist of "equivalent PLMNS'. Thislist isreplaced or deleted at the end of each location
update procedure, routing area update procedure, GPRS attach procedure, tracking area update procedure, EPS attach
procedure, and registration procedure. Thelist is deleted by an M S attached for emergency bearer services after detach
or registered for emergency services after deregistration. The stored list consists of alist of equivalent PLMNs as
downloaded by the network plusthe PLMN code of the registered PLMN that downloaded the list. All PLMNsin the
stored list, in all access technologies supported by the PLMN, are regarded as equivalent to each other for PLMN
selection, cell selection/re-selection and handover.

6.1.2.7.3 Test Description
6.1.2.7.3.1 Pre-test conditions

System Simulator:

Three inter-frequency multi-PLMN NR Cells as specified in TS 38.508-1 Table 4.4.2.1 are configured
broadcasting PLMNs asindicated in Table 6.1.2.7.3.1-1.

The PLMNs are identified in the test by the identifiersin Table 6.1.2.7.3.1-1.

Table 6.1.2.7.3.1-1;: PLMN identifiers

NR Cell PLMN name MCC MNC
11 PLMN1 001 11
12 PLMN2 002 21
13 PLMN3 003 31

All NR célls are high quality.
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All cells are suitable cells.

System information combination NR-4 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR cells

UE:

The UE isin Automatic PLMN selection mode.

Preamble:

The UE isregistered on PLMN1 (NR Cell 11) using the procedure described in TS 38.508-1 [4] clause 4.5.2.2
except that the REGISTRATION ACCEPT message indicates PLMN3 in the Equivalent PLMN list as described
inTable6.1.2.7.3.3-1.

The UE isin state Registered, Idle Mode (State 1IN-A) on NR Cell 11 according to 38.508-1 [4];

6.1.2.7.3.2 Test procedure sequence

Table6.1.2.7.3.2-1 for FR1 and Table 6.1.2.7.3.2-2 for FR2 illustrates the downlink power levels and other changing
parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial
conditions after preamble, while columns marked "T1" and "T2" are to be applied subsequently in the Main behaviour.
The exact instants on which these values shall be applied are described in the texts in this clause.

Table 6.1.2.7.3.2-1: Cell configuration changes over time for FR1

Parameter Unit NR Cell 11 NR Cell 12 NR Cell 13 Remarks
TO | SS/PBCH | dBm/SCS -78 -89 -100 Al NR cells S>0
SSS
EPRE
Tl | SS/IPBCH | dBm/SCS -115 -89 -100 NR Cell 11 S < 0 as described
SSS in TS 38.508-1 clause FFS
EPRE
T2 | SS/IPBCH | dBm/SCS -78 -100 -89 Al NR cells S>0
SSS
EPRE
Note 1:  The default values (including “not present”) for all other parameters influencing cell reselection are
suitable for this test. The values are defined in TS 38.508-1 clauses FFS.

Table 6.1.2.7.3.2-2: Cell configuration changes over time for FR2

Parameter Unit NR Cell 11 NR Cell 12 NR Cell 13 Remarks
TO | SS/PBCH FFS FFS FFS FFS All NR cells S>0
SSS
EPRE
Tl | SS/PBCH FFS FFS FFS FFS NR Cell 1 S < 0 as described in
SSS TS 38.508-1 clause FFS
EPRE
T2 | SS/PBCH FFS FFS FFS FFS All NR cells S>0
SSS
EPRE
Note 1:  The default values (including “not present”) for all other parameters influencing cell reselection are
suitable for this test. The values are defined in TS 38.508-1 clauses FFS.
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Table 6.1.2.7.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 Check: Does the UE transmit an NR RRC: RRCSetupRequest 1 F
RRCSetupRequest message within T -

seconds? (Note 1)

2 SS adjusts cell levels according to row T1 of - - - -

table 6.1.2.7.3.2-1 for FR1 (or table

6.1.2.7.3.2-2 for FR2)

3 Check: Does the test result of generic test - 2 -

procedure in TS 38.508-1 Table 4.9.5.2.2-1

indicate that the UE is camped on NR Cell 13?

NOTE: The UE performs a " REGISTRATION

REQUEST procedure with type "mobility

registration updating” with PLMN1 and PLMN2

listed as an Equivalent PLMN in the

REGISTRATION ACCEPT message; the RRC

connection is released.

4 Check: Does the test result of generic test - 1 -

procedure in TS 38.508-1 Table 4.9.5.2.2-1

indicate that the UE is camped on NR Cell 127

NOTE: The UE performs a " REGISTRATION

REQUEST procedure with type "mobility

registration updating” with PLMN1 and PLMN3

listed as an Equivalent PLMN in the

REGISTRATION ACCEPT message; the RRC

connection is released.

5 SS adjusts cell levels according to row TO of - - -

table 6.1.2.7.3.2-1 for FR1 (or table

6.1.2.7.3.2-2 for FR2)

6 Check: Does the UE transmit an NR RRC RRCSetupRequest 1,3 F

RRCSetupRequest message within T -->

seconds? (Note 1)

7 SS adjusts cell levels according to row T2 of - - - -

table 6.1.2.7.3.2-1 for FR1 (or table

6.1.2.7.3.2-2 for FR2)

8 Check: Does the test result of generic test - 3 P

procedure in TS 38.508-1 Table 4.9.5.2.2-1

indicate that the UE is camped on NR Cell 13?

NOTE: The UE performs a " REGISTRATION

REQUEST procedure with type "mobility

registration updating” with PLMN1 and PLMN2

listed as an Equivalent PLMN in the

REGISTRATION ACCEPT message; the RRC

connection is released. (Note 2)

Note 1:  In Steps 1 and 6, wait T seconds to ensure that the UE has detected, measured and evaluated the
neighbour inter-frequency NR cells is provided, see TS 38.133 clause 4.2.2.4, where in T = 100sec for FR1
and 300sec for FR2

Note 2:  In Step 8, the UE moves to Cell 13 because no reselection priority is defined for Cell 1, see Table

6.1.2.7.3.3-4.

6.1.2.7.3.3 Specific message contents

Table 6.1.2.7.3.3-1: REGISTRATION ACCEPT for NR Cell 11 (preamble)

Derivation path: TS 38.508-1 Table 4.7.1-7
Information Element Value/remark Comment Condition
Equivalent PLMNs PLMN3
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Table 6.1.2.7.3.3-2: REGISTRATION ACCEPT for NR Cell 13 (step 3 and 18, Table 6.1.2.7.3.2-3)

Derivation path: TS 38.508-1 Table 4.7.1-7

Information Element

Value/remark

Comment

Condition

Equivalent PLMNs

PLMN1, 2

Table 6.1.2.7.3.3-3: REGISTRATION ACCEPT for NR Cell 12 (step 4, Table 6.1.2.7.3.2-3)

Derivation path: TS 38.508-1 Table 4.7.1-7

Information Element

Value/remark

Comment

Condition

Equivalent PLMNs

PLMN1, 3

Table 6.1.2.7.3.3-4: SystemInformationBlockType4 for Cell 12 (preamble and all steps, Table

6.1.2.7.3.2-3)

Derivation Path: TS 38.508-1 Table 4.6.2-3

Information Element

Value/remark

Comment

Condition

SIB4 ::= SEQUENCE {

interFreqCarrierFregList SEQUENCE (SIZE
(1..maxFreq)) OF InterFreqCarrierFreginfo {

2 entries

n denotes the
index of the entry

InterFreqCarrierFreqinfo[1] SEQUENCE {

entry 1

dI-CarrierFreq

Same downlink EARFCN
as used for Cell 11

cellReselectionPriority

Not present

UE does not have
a priority for
frequency of Cell
11

}

InterFreqCarrierFreqinfo[2] SEQUENCE {

entry 2

dI-CarrierFreq

Same downlink EARFCN
as used for Cell 13

}

lateNonCriticalExtension

Not present

}

Table 6.1.2.7.3.3-5: SystemInformationBlockType4 for Cell 13 (preamble and all steps, Table

6.1.2.7.3.2-3)

Derivation Path: TS 38.508-1 Table 4.6.2-3

Information Element

Value/remark

Comment

Condition

SIB4 ::= SEQUENCE {

interFreqCarrierFregList SEQUENCE (SIZE
(1..maxFreq)) OF InterFreqCarrierFreginfo {

2 entries

n denotes the
index of the entry

InterFreqCarrierFreqinfo[1] SEQUENCE {

entry 1

dI-CarrierFreq

Same downlink EARFCN
as used for Cell 11

cellReselectionPriority

Not present

UE does not have
a priority for
frequency of Cell
11

}

InterFreqCarrierFreqinfo[2] SEQUENCE {

entry 2

dI-CarrierFreq

Same downlink EARFCN
as used for Cell 12

}

lateNonCriticalExtension

Not present

}
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6.1.2.8 Cell reselection / Equivalent PLMN / Single Frequency operation
6.1.2.8.1 Test Purpose (TP)
(1)

with { UE canped nornally on a cell and network has downl oaded a list of equivalent PLMNs during the
Regi stration procedure }
ensure that {
when { a suitable neighbour cell on an equival ent PLMN becones better ranked than the suitable
Serving cell }
then { UE reselects to this equival ent PLMN cell }

}

)

with { UE canped nornally on a cell and network has downl oaded a list of equivalent PLMNs during the
Regi stration procedure }
ensure that {

when { the Serving cell becones unsuitable due to S<O and a suitable cell exists on an equival ent

PLMN }
then { UE reselects to this equival ent PLMN cell }
}
6.1.2.8.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in TS 38.304: clause 5.2.4.1. Unless
otherwise stated these are Rel-15 requirements.

[TS 38.304, clause 5.2.4.1]

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequenciesthat are givenin
system information and for which the UE has a priority provided.

6.1.2.8.3 Test description
6.1.2.8.3.1 Pre-test conditions

System Simulator:
- Threeintra-frequency multi-PLMN cells.
- ThePLMNsareidentified in the test by the identifiersin Table 6.1.2.8.3.1-1.
- System information combination NR-3 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR cells

Table 6.1.2.8.3.1-1: PLMN identifiers

Cell PLMN name
1 PLMN1
2 PLMN2
4 PLMN3

- All cellsare high quality.

- All cellsare suitable cells.

UE:

- TheUEisin Automatic PLMN selection mode.
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Preamble:

- TheUEisregistered on PLMN1 (NR Cell 1) using the procedure described in TS 38.508-1 [4] clause 4.5.2.2
except that the REGISTRATION ACCEPT message indicates PLMN3 in the Equivalent PLMN list as described
inTable6.1.2.8.3.3-1.

- TheUEisin state Registered, Idle Mode (State 1IN-A) on NR Cell 1 according to TS 38.508-1 [4] Table 4.4A.2-
1.

6.1.2.8.3.2 Test procedure sequence

Table6.1.2.8.3.2-1 for FR1 and Table 6.1.2.8.3.2-2 for FR2 illustrates the downlink power levels and other changing
parameters to be applied for the cells at various time instants of the test execution. Row marked "TQ" denotes the initial
conditions after preamble, while columns marked "T1" and "T2" are to be applied subsequently in the Main behaviour.
The exact instants on which these values shall be applied are described in the textsin this clause.

Table 6.1.2.8.3.2-1: Cell configuration changes over time for FR1

Parameter Unit NR Cell 1 NR Cell 2 NR Cell 4 Remarks
TO | SS/PBCH dBm/SC -78 -84 -90 AlINR cells S>0
SSS S
EPRE
T1l | SS/PBCH dBm/SC -115 -88 -82 NR Cell 1 S < 0 as described in
SSS S TS 38.508-1 [4] clause 6.2.2.1
EPRE
T2 | SS/PBCH dBm/SC -115 -82 -88
SSS S
EPRE
Table 6.1.2.8.3.2-2: Cell configuration changes over time for FR2
Parameter Unit NR Cell 1 NR Cell 2 NR Cell 4 Remarks
TO | SS/PBCH FFS FFS FFS FFS AlINR cells S >0
SSS
EPRE
Tl | SS/PBCH FFS FFS FFS FFS NR Cell 1 S <0 as described in
SSS TS 38.508-1 [4] clause 6.2.2.2
EPRE
T2 | SS/PBCH FFS FFS FFS FFS
SSS
EPRE
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Table 6.1.2.8.3.2-3: Main behaviour

St

Procedure

Message Sequence

Uu-S

Message

TP | Verdict

Check: Does the UE send an RRCSetupRequest
within the next T seconds?

NOTE: The wait period of T seconds is to ensure
that the UE has detected, measured and
evaluated the neighbour inter-frequency NR cells
is provided, see TS 38.133[30] clause 4.2.2.4,
where in T = 100sec for FR1 and 300sec for FR2.

>

NR RRC: RRCSetupRequest

1 F

SS adjusts cell levels according to row T1 of table
6.1.2.8.3.2-1 for FR1 (or table 6.1.2.8.3.2-2 for
FR2).

Check: Does the test result of generic test
procedure in TS 38.508-1 [4] subclause 4.9.5
indicate that the UE is camped on NR Cell 4?
NOTE: The UE performs a Registration procedure
for mobility registration update with PLMN1 and
PLMN?2 listed as an Equivalent PLMN in the
REGISTRATION ACCEPT message.

SS adjusts cell levels according to row T2 of table
6.1.2.8.3.2-1 for FR1 (or table 6.1.2.8.3.2-2 for
FR2).

Check: Does the test result of generic test
procedure in TS 38.508-1 [4] subclause 4.9.5
indicate that the UE is camped on NR Cell 2?
NOTE: The UE performs a Registration procedure
for mobility registration update with PLMN1 and
PLMNS listed as an Equivalent PLMN in the
REGISTRATION ACCEPT message.

SS adjusts cell levels according to row T1 of table
6.1.2.8.3.2-1 for FR1 (or table 6.1.2.8.3.2-2 for
FR2).

Check: Does the test result of generic test
procedure in TS 38.508-1 [4] subclause 4.9.5
indicate that the UE is camped on NR Cell 4,
‘connected without release'?

NOTE: The UE performs a Registration procedure
for mobility registration update with PLMN1 and
PLMN?2 listed as an Equivalent PLMN in the
REGISTRATION ACCEPT message.

6.1.2.8.3.3 Specific message contents

Table 6.1.2.8.3.3-1: REGISTRATION ACCEPT for NR Cell 1 (preamble)

Derivation path: TS 38.508-1 [4] Table 4.7.1-7

Information Element

Value/Remark Comment

Condition

Equivalent PLMNs

PLMN3

Table 6.1.2.8.3.3-2: REGISTRATION ACCEPT for NR Cell 4 (steps 3& 7, Table 6.1.2.8.3.2-3)

Derivation path: TS 38.508-1 [4] Table 4.7.1-7

Information Element Value/Remark Comment Condition
Equivalent PLMNs PLMN1, 2
Allowed NSSAI
S-NSSAI
Length of S-NSSAI contents ‘0000 0010'B
Mapped HPLMN SST Same as SST
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Table 6.1.2.8.3.3-3: REGISTRATION ACCEPT for NR Cell 2 (step 5, Table 6.1.2.8.3.2-3)

Derivation path: TS 38.508-1 [4] Table 4.7.1-7

Information Element Value/Remark Comment Condition
Equivalent PLMNs PLMN1, 3
Allowed NSSAI
S-NSSAI
Length of S-NSSAI contents ‘0000 0010'B
Mapped HPLMN SST Same as SST
6.1.2.9 Cell reselection using Qhyst, Qoffset and Treselection
6.1.2.9.1 Test Purpose (TP)
(1)

with { UEin NR RRC_IDLE state, and the UE is not in high nobility state }
ensure that {
when { CQhyst is non-zero or its value changes in systeminformation }
then { UE reselects the highest ranked cell taking the actual Chyst value into account }

}

&)
with { UEin NR RRC_IDLE state, and the UE is not in high nobility }
ensure that {

when { cell reselection criteria are fulfilled during a tine interval Treselection }
then { UE reselects the highest ranked cell after the Treselection interval expires }

}

©)

with { UEin NR RRC_IDLE state, and the UE is not in high nobility }
ensure that {
when { Qoffset is non-zero or its value changes in systeminformation }
then { UE resel ects the highest ranked cell taking the actual Qoffset value into account }

}

6.1.2.9.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in TS 38.304: clause 5.2.4.6. Unless
otherwise stated these are Rel-15 requirements.

[TS 38.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Ry, for neighbouring cellsis defined by:

Rs = Qmeas;s +Qnyst - QOffSetiemp

Rn= Qmeasn 'QOff%t - QOffSGttemp

where:

Qmeas RSRP measurement quantity used in cell reselections.

Qoffset For intra-frequency: Equals to Qoffsetsn, if Qoffsetsn is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsetsn plus Qoffsetirequency, if
Qoffsetsn is valid, otherwise this equals to Qoffsetirequency.
Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3].

The UE shall perform ranking of all cellsthat fulfil the cell selection criterion S, which is defined in 5.2.3.2.

The cells shall be ranked according to the R criteria specified above by deriving Qmeasn and Qmesssand calculating the R
values using averaged RSRP results.
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If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If thiscell is
found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of
beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value iswithin
rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell
reselection to the highest ranked cell among them. If this cell isfound to be not-suitable, the UE shall behave according
to subclause 5.2.4.4.

In al cases, the UE shall reselect the new cell, only if the following conditions are met:

- thenew cell is better than the serving cell according to the cell reselection criteria specified above during atime
interval Treselectiongrar;

- morethan 1 second has el apsed since the UE camped on the current serving cell.
6.1.2.9.3 Test description
6.1.2.9.3.1 Pre-test conditions

System Simulator:
- NRCedl 1, NR Céel 2and NR Cell 11.

- System information combination NR-3 as defined in TS 38.508-1 [4] Table 4.4.3.1.2-1 isused in NR cells.

UE:
None.
Preamble:
- TheUEisin state IN-A on NR Cell 1(serving cell) according to TS 38.508-1 [4] Table 4.4A.2-1.
6.1.2.9.3.2 Test procedure sequence

Table 6.1.2.9.3.2-1/2 illustrates the downlink power levels and other changing parameters to be applied for the NR cells
at various time instants of the test execution. The exact instants on which these values shall be applied are described in
the texts in this clause. The configuration "TO" indicates the initial conditions. Subsequent configurations marked "T1",
"T2" and so on are applied at the points indicated in the Main behaviour description in Table 6.1.2.9.3.2-3.
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Table 6.1.2.9.3.2-1: Time instances of cell power level and parameter changes For FR1

Parameter Unit NR NR NR Remark
Cell 1 Cell 2 Cell
11
TO | SS/PBCH dBm/SCS -88 Off Off The power level values are assigned to
SSS EPRE ensure the UE registered on NR Cell 1.
Qhysts dB 24 0 0
Qoffsetsn dB 0 0 0
Treselectio S 0 0 0
nNR
Tl | SS/PBCH dBm/SCS -94 -88 Off NR Cell 2 becomes stronger than NR
SSS EPRE Cell 1 but NR Cell 1 remains the
Qhysts dB 24 0 0 highest ranked one due to Qhysts nr cell
Qoffsetsn dB 0 0 0 1
Treselectio S 0 0 0
nNR
T2 | SS/PBCH dBm/SCS -94 -88 Off Qhysts nr cell 1 change causes NR Cell 2
SSS EPRE to become highest ranked cell
Qhysts dB 0 0 0
Qoffsetsn dB 0 0 0
Treselectio S 0 0 0
nNR
T3 | SS/PBCH dBm/SCS -88 -94 Off NR Cell 1 becomes the strongest and
SSS EPRE highest ranked one due to power
Qhysts dB 0 0 0 adjustment
Qoffsetsn dB 0 0 0
Treselectio S 0 0 0
NnNR
T4 | SS/PBCH dBm/SCS -88 -94 Off Qoffsetsnnr celn change to 24dB,
SSS EPRE Qoffsetsn R cell 2 remains zero
Qhysts dB 0 0 0
Qoffsetsn dB 24 0 0
Treselectio S 0 0 0
nNR
T5 | SS/PBCH dBm/SCS -94 -88 Off NR Cell 1 becomes weaker but it
SSS EPRE remains the highest ranked one due to
Qhysts dB 0 0 0 Qoffsetsn NR cell 1
Qoffsetsn dB 24 0 0
Treselectio S 0 0 0
nNR
T6 | SS/PBCH dBm/SCS -94 -88 Off NR Cell 2 becomes the highest ranked
SSS EPRE one due to Qoffsetsnnr cell 1 Change
Qhysts dB 0 0 0
Qoffsetsn dB 0 0 0
Treselectio S 0 0 0
nNR
T7 | SS/PBCH dBm/SCS .88 94 Off NR Cell 1 becomes the highest ranked
SSS EPRE one
Qhysts dB 0 0 0
Qoffsetsn dB 0 0 0
Treselectio S 0 0 0
nNR
T8 | SS/PBCH dBm/SCS .88 Off .94 TreselectionNR of NR Cell 1 change to
SSS EPRE 7S
Qhysts dB 0 0 0
Qoffsetsn dB 0 0 0
Treselectio S 7 0 0
nNR
T9 | SS/PBCH dBm/SCS .94 Off .88 NR Cell 2 becomes the highest ranked
SSS EPRE one
Qhysts dB 0 0 0
Qoffsetsn dB 0 0 0
Treselectio S 7 0 0
nNR
Note: Power level “Off" is defined in TS38.508-1 [4] Table 6.2.2.1-3.
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Table 6.1.2.9.3.2-2: Time instances of cell power level and parameter changes For FR2

Parameter Unit NR NR NR Remark
Cell 1 Cell 2 Cell
11

TO | SS/PBCH dBm/SCS -82 Off Off The power level values are assigned
SSS EPRE to ensure the UE registered on NR
Qhysts dB 24 0 0 Cell 1.
Qoffsetsn dB 0 0 0
Treselectio s 0 0 0
nNR

Tl | SS/PBCH dBm/SCS -91 -82 Off NR Cell 2 becomes stronger than NR
SSS EPRE Cell 1 but NR Cell 1 remains the
Qhysts dB 24 0 0 highest ranked one due to Qhysts nr
Qoffsetsn dB 0 0 0 Cell 1
Treselectio s 0 0 0
nNR

T2 | SS/PBCH dBm/SCS -91 -82 Off Qhysts nr cell 1 change causes NR Cell
SSS EPRE 2 to become highest ranked cell
Qhysts dB 0 0 0
Qoffsetsn dB 0 0 0
Treselectio s 0 0 0
NnNR

T3 | SS/PBCH dBm/SCS -82 -91 Off NR Cell 1 becomes the strongest and
SSS EPRE highest ranked one due to power
Qhysts dB 0 0 0 adjustment
Qoffsetsn dB 0 0 0
Treselectio s 0 0 0
NnNR

T4 | SS/PBCH dBm/SCS -82 -91 Off Qoffsetsnnr celr change to 24dB,
SSS EPRE Qoffsetsn Nr cell 2 remains zero
Qhysts dB 0 0 0
Qoffsetsn dB 24 0 0
Treselectio s 0 0 0
nNR

T5 | SS/PBCH dBm/SCS -91 -82 Off NR Cell 1 becomes weaker but it
SSS EPRE remains the highest ranked one due
Qhysts dB 0 0 0 to Qoffsetsn NRr cell 1
Qoffsetsn dB 24 0 0
Treselectio s 0 0 0
nNR

T6 | SS/PBCH dBm/SCS -91 -82 Off NR Cell 2 becomes the highest
SSS EPRE ranked one due to Qoffsetsn NRr cell 1
Qhysts dB 0 0 0 change
Qoffsetsn dB 0 0 0
Treselectio s 0 0 0
nNR

T7 | SS/PBCH dBm/SCS 82 91 Off NR Cell 1 becomes the highest
SSS EPRE ranked one
Qhysts dB 0 0 0
Qoffsetsn dB 0 0 0
Treselectio s 0 0 0
nNR

T8 | SS/PBCH dBm/SCS 82 Off 94 TreselectionNR of NR Cell 1 change
SSS EPRE to 7S
Qhysts dB 0 0 0
Qoffsetsn dB 0 0 0
Treselectio s 7 0 0
nNR

T9 | SS/PBCH dBm/SCS 91 Off 82 NR Cell 2 becomes the highest
SSS EPRE ranked one
Qhysts dB 0 0 0
Qoffsetsn dB 0 0 0
Treselectio s 7 0 0
nNR
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Table 6.1.2.9.3.2-3: Main behaviour
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St Procedure Message Sequence TP | Verdict
U-S Message
1 SS re-adjusts the SSS levels according to row - - - -
"T1" in table 6.1.2.9.3.2-1/2.

1A | Wait for 34[FR1]/130[FR2] seconds, the SS <-- NR RRC: Paging - -
transmits a Paging message on NR Cell 2.

2 Check:Does the UE send an NR: RRCSetup --> NR RRC: RRCSetupRequest 1 F
Request on NR Cell 2 within the next 10
seconds?

3 | SS notifies UE of the system information <-- NR RRC: Paging - -

change on NR Cell 1 by send Short Message
on PDCCH using P-RNTI.

4 SS resets Qhysts nr cenl 1 according to row "T2" - - - -
in table 6.1.2.9.3.2-1/2, The ValueTag of SIB2
in the SI-SchedulingInfo of SIB1 is increased
on NR Cell 1.

5 Wait for 2.1* modification period to allow the - - - -
new system information to take effect.
5A | Wait for 8[FR1]/27[FR2] seconds. - - - -
6 Check: Does the test result of generic test - - 1 P
procedure in TS 38.508-1 [4] Table 4.9.4-1
indicate that the UE is camped on NR Cell 2?
7 | SSre-adjusts SSS levels according to rows - - - -
"T3"in table 6.1.2.9.3.2-1/2.
8 | Wait for 8[FR1]/27[FR2] seconds to allow UE - - - -
to recognise the change.
9 | The test result of generic test procedure in TS - - - -
38.508-1 [4] Table 4.9.4-1 indicate that the UE
is camped on NR Cell 1.

10 | SS notifies UE of the system information <-- NR RRC: Paging - -
change on NR Cell 1 by send Short Message
on PDCCH using P-RNTI.

11 | SS changes Qoffsetsn nr cell 1 according to rows - - - -
"T4" in table 6.1.2.9.3.2-1/2. The ValueTag of
SIB3 in the SI-Schedulinginfo of SIB1 is
increased on NR Cell 1.

12 | Wait for 2.1* modification period to allow the - - - -
new system information to take effect.
13 | SSre-adjusts SSS levels according to row - - - -
"T5" in table 6.1.2.9.3.2-1/2.
14 | Wait for 8[FR1]/27[FR2] seconds to allow UE - - - -
to recognise the change.
15 | Check: Does the test result of generic test - - 3 P
procedure in TS 38.508-1 [4] Table 4.9.4-1
indicate that the UE is still camped on NR Cell
1?

16 | SS notifies UE of the system information <-- NR RRC: Paging - -
change on NR Cell 1 by send Short Message
on PDCCH using P-RNTI.

17 | SS resets Qoffsetsn nr celln according to row - - - -
"T6" in table 6.1.2.9.3.2-1/2, The ValueTag of
SIB3 in the SI-Schedulinginfo of SIB1 is
increased on NR Cell 1.

18 | Wait for 2.1* modification period to allow the - - - -
new system information to take effect.
18 | Wait for 8[FR1]/27[FR2] seconds. - - - -

19 | Check: Does the test result of generic test - - 3 P
procedure in TS 38.508-1 [4] Table 4.9.4-1

indicate that the UE is camped on NR Cell 2?
20 | SSre-adjusts SSS levels according to rows - - - -
"T7"in table 6.1.2.9.3.2-1/2.
21 | Wait for 8[FR1]/27[FR2] seconds to allow UE - - - -
to recognise the change.
22 | Check: Does the test result of generic test - - 3 P
procedure in TS 38.508-1 [4] Table 4.9.4-1

indicate that the UE is camped on NR Cell 17?
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23 | SS sends natification of the system information
change on NR Cell 1 by send Short Message
on PDCCH using P-RNTI.

<-- NR RRC: Paging - -

24 | SS changes Treselectionnr cell 1 according to
rows "T8" in table 6.1.2.9.3.2-1/2, The
ValueTag of SIB2 in the SI-Schedulinginfo of
SIB1 is increased on NR Cell 1.

25 | SS re-adjusts cell power levels according to
rows "T8" in table 6.1.2.9.3.2-1/2.

26 | Wait for 34[FR1)/130[FR2] seconds to allow
UE to detect Cell 11.

27 | SSre-adjusts SSS levels according to rows
"T9" in table 6.1.2.9.3.2-1/2.

28 | Check: Does the UE send an NR: --> NR RRC: RRCSetupRequest 2 F
RRCSetupRequest on NR Cell 11 within
Timer=TreselectionNR from step 277
29 | SS waits for Timer=Treselectionnr cell 1 €xpires
after step 27
30 | Check: Does the UE send an NR: > NR RRC: RRCSetupRequest 2 P
RRCsetupRequest on NR Cell 117
31- | Steps 2 to 5 of the generic test procedure in - - - -
34 | TS 38.508-1 [4] Table 4.9.5.2.2-1 are
performed on NR Cell 11.
Note: The wait time at steps 2 and 26 is TdetectNr_Intra @nd at Steps 8,14 and 21 it iS Tevaluate NR_Intra (2S per TS

38.133 [30], clause 4.2.2.3) plus the time to read the system information Tsi-nRr.

6.1.2.9.3.3 Specific message contents

Table 6.1.2.9.3.3-1: SIB1 of NR Cell 1 (preamble and all steps, Table 6.1.2.9.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

Information Element

Value/remark

Comment Condition

SIB1 ::= SEQUENCE {

si-Schedulinginfo Sl-Sched

ulingInfo

}

Table 6.1.2.9.3.3-2: SI-SchedulingInfo (si-Schedulinginfo in Table 6.1.2.9.3.3-1)

Derivation Path: TS 38.508-1 [4], Table 4.6.3-173

Information Element

Value/remark

Comment Condition

SI-SchedulingInfo ::= SEQUENCE {

schedulingInfoList SEQUENCE 1 entry
(SIZE(1..maxSl-Message)) OF
Schedulinginfo {

SchedulingInfo[1] SEQUENCE {

entry 1

sib-MappingInfo SEQUENCE (SIZE 2 entries
(1..maxSIB)) OF SIB-Typelnfo {

SIB-Typelnfo[1] SEQUENCE {

entry 1

Type[1] sibType2

valueTag[1] 0

The value is
increased by 1 in step
4 and step 24

}
SIB-Typelnfo[2] SEQUENCE {

entry 2

Type[2] sibType3

valueTag[2] 0 The value is
increased by 1 in step
11 and step 17

}
}
}
}
}
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Table 6.1.2.9.3.3-3: SIB2 of NR Cell 1 (preamble, Table 6.1.2.9.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectioninfoCommon SEQUENCE
{

g-Hyst dB24

}

}

Table 6.1.2.9.3.3-4: SIB2 of NR Cell 1 (step 4, Table 6.1.2.9.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectioninfoCommon SEQUENCE
{

g-Hyst dBO

}

}

Table 6.1.2.9.3.3-5: SIB3 of NR Cell 1 (step 11, Table 6.1.2.9.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-2

Information Element Value/remark Comment Condition
SIB3 ::= SEQUENCE {
intraFregNeighCellList SEQUENCE (SIZE (1.. 1 entry
maxCellintra)) OF IntraFregNeighCellinfo {
IntraFreqNeighCellinfo[1] SEQUENCE{ entry 1
g-OffsetCell dB24
}
}
}

Table 6.1.2.9.3.3-6: SIB3 of NR Cell 1 (step 17, Table 6.1.2.9.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-2

Information Element Value/remark Comment Condition
SIB3 ::= SEQUENCE {
intraFregNeighCellList SEQUENCE (SIZE (1.. 1 entry
maxCellintra)) OF IntraFregNeighCellinfo {
IntraFreqNeighCellinfo[1] SEQUENCE { entry 1
g-OffsetCell dBO
}
}
}

Table 6.1.2.9.3.3-7: SIB2 of NR Cell 1 (step 24, Table 6.1.2.9.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

intraFreqCellReselectioninfo SEQUENCE
{

t-ReselectionNR 7 seconds

}

}
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6.1.2.10 Void

6.1.2.11 Area Specific SIBs using systeminformationArealD
6.1.2.11.1 Test Purpose (TP)
(1)

with { UEis in NR RRC_IDLE state }
ensure that {
when { SIBl1 does not include si-RequestConfig and si-BroadcastStatus set to notBroadcasting }
then { UE sends RRCSystenl nfoRequest nessage and acquires the necessary SIBs }

(2)
with { UEin NRRRC Idle State }
ensure that {
when { UE reselects to neighbor cell with sane system nfornationAreal D and SI Bl does not i nclude

si - Request Confi g and si-BroadcastStatus set to notBroadcasting }
then { UE applies systeminformation paranmeters of previous cell for resel ection purposes }

6.1.2.11.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304, clause 5.2.4.4,
5.2.4.6 and 5.3.1. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.4.2]
Following rules are used by the UE to limit needed measurements:;

- If the serving cell fulfils Srxlev > Sinrasearche @nd Squal > Sinrasearcho, the UE may choose not to perform intra-
frequency measurements.

- Otherwise, the UE shall perform intra-frequency measurements.

- The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated
in system information and for which the UE has priority provided as defined in 5.2.4.1:

- For aNR inter-frequency or inter-RAT frequency with areselection priority higher than the reselection
priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-
frequency or inter-RAT frequencies accordingto TS 38.133[8].

- For aNR inter-frequency with an equal or lower reselection priority than the reselection priority of the
current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection
priority of the current NR frequency:

- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

- Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or
lower priority according to TS 38.133 [8].

[TS38.304, clause 5.2.4.6]

If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on
the current serving cell, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- A cdl of ahigher priority NR or EUTRAN RAT/frequency fulfils Squal > Threshyx, nighg during atime interval
Treselectiongar

Otherwise, cell reselection to a cell on ahigher priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:
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- A cédl of ahigher priority RAT/ frequency fulfils Srxlev > Threshy, nigie during atime interval Treselectiongrar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection
as defined in clause 5.2.4.6.

If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshseving Lowo and a cell of alower priority NR or E-UTRAN RAT/ frequency
fulfils Squal > Threshx, Lowg during atime interval Treselectiongrar.

Otherwise, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- Theserving cell fulfils Srxlev < Threshsaving Lowp @nd a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/frequency shall take precedence over alower priority RAT/frequency if
multiple cells of different priorities fulfil the cell reselection criteria

If more than one cell meets the above criteria, the UE shall reselect acell asfollows:

- If the highest-priority frequency isan NR frequency, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, the strongest cell among the cells on the highest priority
frequency(ies) meeting the criteria of that RAT.

[TS38.331, clause 5.2.2.2.1]

The UE shall apply the SI acquisition procedure as defined in clause 5.2.2.3 upon cell selection (e.g. upon power on),
cell-reselection, return from out of coverage, after reconfiguration with sync completion, after entering the network
from another RAT, upon receiving an indication that the system information has changed, upon receiving a PWS
notification; and whenever the UE does not have avalid version of a stored SIB.

When the UE acquiresaMIB or a SIB1 or an SI message in a serving cell as described in clause 5.2.2.3, and if the UE
stores the acquired SIB, then the UE shall store the associated areaScope, if present, the first PLMN-Identity in the
PLMN-Identityl nfoList, the cellldentity, the systemlnformationAreal D, if present, and the valueTag, if present, as
indicated in the si-Schedulinglnfo for the SIB. The UE may use avalid stored version of the SI except MIB, SIB1, SB6,
SIB7 or B8 e.g. after cell re-selection, upon return from out of coverage or after the reception of Sl change indication.

NOTE: The storage and management of the stored SIBsin addition to the SIBs valid for the current serving cell is
left to UE implementation.

The UE shall:
1> delete any stored version of a SIB after 3 hours from the moment it was successfully confirmed as valid;
1> for each stored version of a SIB:

2> if the areaScope is associated and its value for the stored version of the SIB is the same as the value received
in the si-SchedulingInfo for that SIB from the serving cell:

3> if the first PLMN-Identity included in the PLMN-Identityl nfoList, the systeml nformationAreal D and the
valueTag that are included in the si-Schedulinglnfo for the SIB received from the serving cell are
identical to the PLMN-Identity, the systemlnformationAreal D and the valueTag associated with the stored
version of that SIB:

4> consider the stored SIB as valid for the céll;
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[TS38.331, clause 5.2.2.3.3]
The UE shall:

1> else
2> apply the timeAlignmentTimer Common included in S B1;
2> apply the CCCH configuration as specified in 9.1.1.2;
2> initiate transmission of the RRCSysteml nfoRequest message in accordance with 5.2.2.3.4;
2> if acknowledgement for RRCSysteml nfoRequest message is received from lower layers:

3> acquire the requested SI message(s) as defined in subclause 5.2.2.3.2, immediately;

[TS38.331, clause 5.2.2.3.4]
The UE shall set the contents of RRCSysteml nfoRequest message as follows:

1> set the requested-S-List to indicate the SI message(s) that the UE requires to operate within the cell, and for
which si-BroadcastStatus is set to notBroadcasting.

The UE shall submit the RRCSysteml nfoRequest message to lower layers for transmission.
6.1.2.11.3 Test description

6.1.2.11.3.1 Pre-test conditions
System Simulator:
- NRCaeél 1, NR Cell 3and NR Cell 6.
- System information combination NR-2 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 isused in NR Cells.

UE:
None.
Preamble:
- TheUEisin NR RRC Idle mode (state 1IN-A) on NR Cell 1 according to 38.508-1 [4] Table 4.4A.2-1.
6.1.2.11.3.2 Test procedure sequence

Table 6.1.2.11.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. The configuration TO indicates the initial conditions for preamble. Configurations marked "T1" and
"T2" isapplied at the points indicated in the Main behaviour description in Table 6.1.2.11.3.2-3.
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and parameter changes for FR1

Parameter Unit NR Cell1 | NRCell 3 | NR Cell 6 Remark
TO | SS/PBCH | dBm/SCS -88 Off Off
SSS
EPRE
T1 | SS/PBCH | dBm/SCS -95 -80 Off The power level values are assigned to
SSS satisfy Srxlevnrcelis > Threshx, Highp
EPRE
T2 | SS/PBCH | dBm/SCS Off -88 -80 The power level values are assigned to
SSS satisfy Rnrcell 3 < Rnrcell 6
EPRE
Table 6.1.2.11.3.2-2: Time instances of cell power level and parameter changes for FR2
Parameter Unit NR Cell1 | NRCell 3 | NR Cell 6 Remark
TO | SS/PBCH | dBm/SCS FFS Off Off
SSS
EPRE
T1 | SS/PBCH | dBm/SCS FFS FFS Off The power level values are assigned to
SSS satisfy Srxlevnrcelis > Threshx, Highp
EPRE
T2 | SS/PBCH | dBm/SCS Off FFS FFS The power level values are assigned to
SSS satisfy Rnrcell 3 < Rnrcell 6
EPRE

ETSI




3GPP TS 38.523-1 version 16.8.0 Release 16 122 ETSI TS 138 523-1 V16.8.0 (2021-09)

Table 6.1.2.11.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
0 | The SS changes SIB1 as specified as Table - - - -
6.1.2.11.3.3-1.
Note: The sysinfo combination of NR cell 1 is
changed to NR-4.
OA | The SS notifies the UE of change of System <-- NR PDCCH (DCI 1_0): Short - -
Information on NR Cell 1 by send Short Message
Message on PDCCH using P-RNTI.
Void - -
2 UE sends RRCSystemInfoRequest message --> NR RRC: RRCSystemInfoRequest 1 P
to NR Cell 1 to request SIB4.
3 | NR Cell 1 starts broadcasting <-- NR RRC: SystemInformation - -
SystemInformation message which including
SIB4.
3A | The SS re-adjusts the SS/PBCH EPRE levels - - - -
and according to row "T1" in table 6.1.2.11.3.2-
1/2.
4 | Wait 34s to let UE to perform inter-frequency - - - -
cell reselection to NR Cell 3 (Note 1).
4A | Does the UE send RRCSystemInfoRequest 2 F
message on NR Cell 3 to request SIB4 in the
next 5s?
4B | The test result of generic test procedure in TS - - - -
38.508-1 [4] Table 4.9.4.2.2-1 indicate that the
UE is camped on NR Cell 3.
5 | The SS re-adjusts the SS/PBCH EPRE levels - - - -
and according to row "T2" in table 6.1.2.11.3.2-
1/2.
6 | Void
6A | Wait 34s to let UE to perform inter-frequency - - - -
cell reselection to NR Cell 6.(Note 1)
7 Check: Does the test result of generic test - - 2 P
procedure in TS 38.508-1 [4] Table 4.9.4.2.2-1
indicate that the UE is camped on NR Cell 6?
Note 1:  The wait time for cell reselection procedure is selected to cover Tdetect, NR_inter (32S) + Tsi-nr (1280 ms) =
33.28s rounded up to 34s.

[EnY

6.1.2.11.3.3 Specific message contents

Table 6.1.2.11.3.3-1: SIB1 of NR cell 1 and NR cell 3 (All steps in Table 6.1.2.11.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-28 with Condition SIG AND FR1

Information Element Value/remark Comment Condition

SIB1 ::= SEQUENCE {

cellSelectioninfo SEQUENCE {

si-Schedulinginfo SI-Schedulinglinfo-Area Table
6.1.2.11.3.3-2
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Table 6.1.2.11.3.3-2: SI-SchedulingInfo-Area (Table 6.1.2.11.3.3-1)

Derivation Path: TS 38.508-1 [4], Table 4.6.3-173 with Condition FR1

Information Element Value/remark Comment Condition
SI-SchedulingInfo ::= SEQUENCE {
schedulingInfoList SEQUENCE (SIZE (1..maxSlI- 2 entries
Message)) OF Schedulinginfo {
Schedulinginfo[1] SEQUENCE { entry 1
si-BroadcastStatus broadcasting
si-Periodicity rf32
sib-Mappinginfo SEQUENCE (SIZE (1..maxSIB)) 1 entry
OF SIB-Typelnfo {
SIB-Typelnfo[1] SEQUENCE { entry 1
type sibType2
}
}
}
SchedulingInfo[2] SEQUENCE { entry 2
si-BroadcastStatus not broadcasting
si-Periodicity rf64
sib-Mappinginfo SEQUENCE (SIZE (1..maxSIB)) 1 entry
OF SIB-Typelnfo {
SIB-Typelnfo[1] SEQUENCE { entry 1
type sibType4
valueTag 0
areaScope true
}
}
}
}
systeminformationArealD 0000 0000 0000 0000
0000 0011'B
}
Table 6.1.2.11.3.3-3: RRCSystemInfoRequest (Step 2, Table 6.1.2.11.3.2-3)
Derivation Path: TS 38.508-1 [4], Table 4.6.1-24
Information Element Value/remark Comment Condition

RRCSystemInfoRequest ::= SEQUENCE {

criticalExtensions CHOICE {

rrcSysteminfoRequest-r15 SEQUENCE {

requested-Sl-List 01000000000000000000 | Bit corresponds to
000000000000 SIB4in
schedulingInfoList
}
}
}
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Table 6.1.2.11.3.3-4: SystemInformation (Step 3, Table 6.1.2.11.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-29

Information Element Value/remark Comment Condition
SystemInformation ::= SEQUENCE {
criticalExtensions CHOICE {
systeminformation-r15 SEQUENCE {
sib-TypeAndinfo SEQUENCE (SIZE (1..maxSIB)) | 1 entry
OF CHOICE {
SIB4 SEQUENCE { As per TS 38.508-1 [4]
Table 4.6.2-3
interFreqCarrierFregList SEQUENCE (SIZE 2 entries
(1..maxFreq)) OF InterFreqCarrierFreginfo {
InterFregCarrierFreqinfo[1] SEQUENCE { entry 1
dl-CarrierFreq Same downlink NR
ARFCN as used for NR
Cell 3
smtc SSB-MTC as defined in
TS 38.508-1 [4] Table
4.6.3-185 with condition
INTER-FREQ ODD
}
InterFreqgCarrierFreqinfo[2] SEQUENCE { entry 2
di-CarrierFreq Same downlink NR
ARFCN as used for NR
Cell 6
smtc SSB-MTC as defined in smtc of the inter-
TS 38.508-1 [4] Table freq carrier for NR
4.6.3-185 with condition Cell6is
INTER-FREQ_ODD calculated with
respect to NR Cell
3
}
}
}
}
}
}
}
6.1.2.12 Cell reselection using cell status and cell reservations /
cellReservedForOtherUse
6.1.2.12.1 Test Purpose (TP)
(1)

with { UE canped nornmally in state NR RRC_|DLE }
ensure that {
when { A higher ranked cell is found with cell status "true" for other use }
then { UE does not attenpt to reselect to the higher ranked cell }

}

6.1.2.12.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304, clause 5.2.4.4,
5.2.4.6 and 5.3.1. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.4.4]

For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.4.6,
for the best cell according to absolute priority reselection criteria specified in subclause 5.2.4.5, the UE shall check if
the accessis restricted according to the rulesin subclause 5.3.1.
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If that cell and other cells have to be excluded from the candidate list, as stated in subclause 5.3.1, the UE shall not
consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.

If the highest ranked cell or best cell according to absolute priority reselection rulesis an intra-frequency or inter-
frequency cell which is not suitable due to being part of the "list of 5GS forbidden TAs for roaming” or belonging to a
PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell and other
cells on the same frequency, as candidates for reselection for a maximum of 300 seconds. If the UE entersinto state any
cell selection, any limitation shall be removed. If the UE is redirected under NR control to a frequency for which the
timer isrunning, any limitation on that frequency shall be removed.

If the highest ranked cell or best cell according to absolute priority reselection rulesis an inter-RAT cell which is not
suitable due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as
being equivalent to the registered PLMN, the UE shall not consider this cell and other cells on the same frequency, as
candidates for reselection for a maximum of 300 seconds. If the UE entersinto state any cell selection, any limitation
shall be removed. If the UE is redirected under NR control to afrequency for which the timer is running, any limitation
on that frequency shall be removed.

[TS 38.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Ry, for neighbouring cellsis defined by:

Rs = Qmeass +Qnyst - Qoffsettemp

Rn= Qmeasn 'QOff%t - QOffSGttemp

where:

Qmeas RSRP measurement quantity used in cell reselections.

Qoffset For intra-frequency: Equals to Qoffsetsn, if Qoffsetsn is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsetsn plus Qoffsetrequency, if
Qoffsetsn is valid, otherwise this equals to Qoffsetirequency.
Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3].

The UE shall perform ranking of all cellsthat fulfil the cell selection criterion S, which is defined in 5.2.3.2.

The cells shall be ranked according to the R criteria specified above by deriving Qmessn and Qmesssand calculating the R
values using averaged RSRP results.

If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If thiscell is
found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of
beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within
rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell
reselection to the highest ranked cell among them. If this cell isfound to be not-suitable, the UE shall behave according
to subclause 5.2.4.4.

In al cases, the UE shall reselect the new cell, only if the following conditions are met:

- thenew cell isbetter than the serving cell according to the cell reselection criteria specified above during atime
interval Treselectiongrar;

- morethan 1 second has elapsed since the UE camped on the current serving cell.
[TS38.304, clause 5.3.1]

Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331 [3] by means of
three fields:

- cellBarred (IE type: "barred" or "not barred")
Indicated in MIB message. In case of multiple PLMNs indicated in SB1, thisfield is common for all PLMNs

- cellReservedForOperatorUse (1E type: "reserved" or "not reserved")
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, thisfield is specified per PLMN.
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- cellReservedForOtherUse (1E type: "true™)
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, thisfield is common for all PLMNSs.
When cell statusisindicated as "not barred" and "not reserved" for operator use and not "true" for other use,
- All UEsshall treat this cell as candidate during the cell selection and cell resel ection procedures.
When cell statusisindicated as"true" for other use,
- TheUE shdl treat thiscell asif cell statusis"barred".
When cell statusisindicated as "not barred" and "reserved" for operator use for any PLMN and not "true" for other use,

- UEsassigned to Access Identity 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate
during the cell selection and reselection proceduresiif the field cellReservedForOperatorUse for that PLMN set
to "reserved".

- UEsassigned to an Access Identity 1, 2 and 12 to 14 shall behave asif the cell statusis"barred” in case the cell
is"reserved for operator use” for the registered PLMN or the selected PLMN.

NOTE 1: Access ldentities 11, 15 are only valid for use in the HPLMN/ EHPLMN; Access Identities 12, 13, 14 are
only valid for use in the home country as specified in TS 22.261 [12].

When cell status "barred" isindicated or to be treated asif the cell statusis "barred”,
- TheUE isnot permitted to select/reselect this cell, not even for emergency calls.
- The UE shall select another cell according to the following rule:
- Ifthecdl isto betreated asif the cell statusis "barred" due to being unable to acquire the MIB:
- the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
- the UE may select another cell on the same frequency if the selection criteria are fulfilled.
- ese
- Ifthecdl isto betreated asif the cell statusis"barred" due to being unable to acquire the S B1.:
- The UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

- If thefield intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on the
same frequency if re-selection criteria are fulfilled;

- The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

- If thefield intraFreqReselection in MIB message is set to "not allowed" the UE shall not re-select acell on
the same frequency as the barred cell;

- The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell
selection/resel ection for 300 seconds.

The cell selection of another cell may also include a change of RAT.
6.1.2.12.3 Test description

6.1.2.12.3.1 Pre-test conditions
System Simulator:
- NRCedl 1and NR Cell 11 in different tracking areas.

- System information combination NR-2 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 isused in NR Cells.
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UE:
None.
Preamble:
- TheUEisin NR RRC Idle mode (state 1IN-A) on NR Cell 1 according to 38.508-1 [4] Table 4.4A.2-1.
6.1.2.12.3.2 Test procedure sequence

Table 6.1.2.12.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. The configuration TO indicates the initial conditions for preamble. Configurations marked "T1" is
applied at the points indicated in the Main behaviour description in Table 6.1.2.12.3.2-3.

Table 6.1.2.12.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR Cell 1 NR Cell 11 Remark
TO SS/PBCH dBm/ -88 Off
SSS EPRE SCS
T1 SS/PBCH dBm/ -88 -80 The power level values are assigned to satisfy
SSS EPRE SCS RnRcell 1 < RNRcell 11
cellReservedFor - - True
OtherUse

Table 6.1.2.12.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR Cell 1 NR Cell 11 Remark
TO SS/PBCH dBm/ FFS Off
SSS EPRE SCS
T1 SS/PBCH dBm/ FFS FFS The power level values are assigned to satisfy
SSS EPRE SCS RnRrcell 1 < RNRCell 11
cellReservedFor - - True
OtherUse

Table 6.1.2.12.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
Uu-S Message
1 The SS re-adjusts the SS/PBCH EPRE levels - - - -
and according to row "T1" in table 6.1.2.12.3.2-

1/2.

2 Check: Does the UE initiate a random access - - 1 F
procedure on NR Cell 11 within the next 120s?

3 Check: Does the test result of generic test - - 1 -

procedure in TS 38.508-1 [4] Table 4.9.4.2.2-1
indicate that check UE is in state NR
RRC_IDLE on NR Cell 1?

6.1.2.12.3.3 Specific message contents

Table 6.1.2.12.3.3-1: SIB1 for NR Cell 11 (Preamble, Table 6.1.2.12.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-5
Information Element Value/Remark Comment Condition
SIB1 ::= SEQUENCE {
cellAccessRelatedinfo SEQUENCE {
cellReservedForOtherUse true
}

}
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6.1.2.13 Cell reselection using cell status and cell reservations / Access Identity 0, 1,
2 and 12 to 14 — cellReservedForOperatorUse

6.1.2.13.1 Test Purpose (TP)

@)

with { UE canped nornally in state NR RRC_IDLE and UE fitted with a USIMwith at | east one of the
followi ng Access ldentities set: 0,1,2,12,13, 14}
ensure that {
when { a higher ranked cell is found "reserved" for Qperator use }
then { UE does not attenpt to reselect to the higher ranked cell }

}

6.1.2.13.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304, clause 5.3.1.
Unless otherwise stated these are Rel-15 requirements.

[TS 38.304, clause 5.3.1]

Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331 [3] by means of
three fields:

- cellBarred (IE type: "barred” or "not barred")
Indicated in MIB message. In case of multiple PLMNs indicated in SB1, thisfield is common for all PLMNs

- cellReservedForOperatorUse (1E type: "reserved" or "not reserved")
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, thisfield is specified per PLMN.

- cellReservedForOtherUse (1E type: "true™)
Indicated in S B1 message. In case of multiple PLMNs indicated in SB1, thisfield is common for all PLMNSs.

When cell statusisindicated as "not barred” and "not reserved" for operator use and not "true" for other use,
- All UEsshall treat this cell as candidate during the cell selection and cell reselection procedures.
When cell statusisin+dicated as "true" for other use,
- TheUE snal treat this cell asif cell statusis"barred".
When cell statusisindicated as "not barred" and "reserved" for operator use for any PLMN and not "true" for other use,

- UEsassigned to Access Identity 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate
during the cell selection and reselection proceduresif the field cellReservedForOperatorUse for that PLMN set
to "reserved".

- UEsassigned to an Access Identity O, 1, 2 and 12 to 14 shall behave asif the cell statusis "barred" in case the
cell is"reserved for operator use” for the registered PLMN or the selected PLMN.

NOTE 1: Access ldentities 11, 15 are only valid for usein the HPLMN/ EHPLMN; Access Identities 12, 13, 14 are
only valid for use in the home country as specified in TS 22.261 [12].

When cell status "barred" isindicated or to be treated asiif the cell statusis "barred”,
- TheUEisnot permitted to select/reselect this cell, not even for emergency calls.
- The UE shall select another cell according to the following rule:
- Ifthecell isto be treated as if the cell statusis"barred” due to being unable to acquire the MIB:
- the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
- the UE may select another cell on the same frequency if the selection criteria are fulfilled.

- dse
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- If thecell isto betreated asif the cell statusis"barred" due to being unable to acquire the SIB1 or due to
trackingAreaCode being absent in SB1 as specified in TS 38.331 [3]:- The UE may exclude the barred
cell as acandidate for cell selection/resel ection for up to 300 seconds.

- If thefield intraFreqReselection in MIB message is set to "alowed", the UE may select another cell on the
same frequency if re-selection criteria are fulfilled,;

- The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

- If thefield intraFreqReselection in MIB message is set to "not allowed" the UE shall not re-select acell on
the same frequency as the barred cell;

- The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell
selection/resel ection for 300 seconds.

The cell selection of another cell may also include a change of RAT.

6.1.2.13.3 Test description
6.1.2.13.3.1 Pre-test conditions
System Simulator:

- NRCdl 1and NR Cell 12 with different tracking areas.
- NRCedl 1and NR Cell 12 are HPLMN.
- System information combination NR-4 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 isused in NR Célls.

UE:

None.

Preamble:
- TheUEisin NR RRC Idle mode (state 1IN-A) on NR Cell 1 according to TS 38.508-1 [4] Table 4.4A.2-1.
- The UE switches off and then switches on.

- TheUEisin NR RRC Idle mode (state 1IN-A) on NR Cell 1 according to TS 38.508-1 [4] Table 4.4A.2-1.

6.1.2.13.3.2 Test procedure sequence

Table 6.1.2.13.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Configurations marked "TO" is applied for Preamble. Configurations marked "T1 is applied at the
points indicated in the Main behaviour description in Table 6.1.2.13.3.2-3.

Table 6.1.2.13.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR Cell 1 NR Cell 12 Remark
TO SS/PBCH dBm/ -88 Off
SSS EPRE SCS
T1 SS/PBCH dBm/ -88 -80 The power level values are assigned to satisfy
SSS EPRE SCS RnRcell 1 < RNRCell 12
cellReservedFor - - Reserved
OperatorUse
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Table 6.1.2.13.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR Cell 1 NR Cell 12 Remark
TO SS/PBCH dBm/ FFS Off
SSS EPRE SCS
T1 SS/PBCH dBm/ FFS FFS The power level values are assigned to satisfy
SSS EPRE SCS RnRcell 1 < RNRCell 12
cellReservedFor - - Reserved
OperatorUse

Table 6.1.2.13.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS adjusts the SS/PBCH EPRE levels - - - -
according to row "T1" in table 6.1.2.13.3.2-1/2.

2 Check: Does the UE initiate a random access - - 1 F
procedure on NR Cell 12 within the next 120s?
3 Check: Does the test result of generic test - - 1 -

procedure in TS 38.508-1 [4] Table 4.9.4.2.2-1
indicate that check UE is in state NR
RRC _IDLE on NR Cell 1?

6.1.2.13.3.3 Specific message contents

Table 6.1.2.13.3.3-1: SIB1 for NR Cell 12 (Preamble, Table 6.1.2.13.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-5
Information Element Value/Remark Comment Condition
SIB1 ::= SEQUENCE {
cellAccessRelatedinfo SEQUENCE {
plmn-IdentityList SEQUENCE (SIZE 1 entry
(1..maxPLMN)) OF PLMN-Identity {
PLMN-Identity[1] Set to the same PLMN- entry 1
Identity with NR Cell 1
cellReservedForOperatorUse Reserved
}
}
}
}
6.1.2.14 Cell reselection using cell status and cell reservations / Access Identity 11 or
15 - cellReservedForOperatorUse
6.1.2.14.1 Test Purpose (TP)
(1)

with { UE canped normally in state NR RRC_|IDLE operating in their HPLMV EHPLMN and fitted with a
USIM with access classll or 15}
ensure that {
when { a higher ranked cell is found "reserved" for COperator use }
then { UE re-selects to the higher ranked cell }

}

6.1.2.14.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304, clause 5.3.1.
Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.3.1]
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Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331 [3] by means of
three fields:

- celBarred (IE type: "barred” or "not barred")
Indicated in MIB message. In case of multiple PLMNs indicated in SB1, thisfield is common for all PLMNs

- cellReservedForOperatorUse (1E type: "reserved" or "not reserved")
Indicated in SIB1 message. In case of multiple PLMNs indicated in SB1, thisfield is specified per PLMN.

- cellReservedForOtherUse (1E type: "true")
Indicated in S B1 message. In case of multiple PLMNs indicated in SB1, thisfield is common for al PLMNSs.

When cell statusisindicated as "not barred” and "not reserved" for operator use and not "true" for other use,
- All UEsshall treat this cell as candidate during the cell selection and cell resel ection procedures.
When cell statusisindicated as"true" for other use,
- TheUE snal treat this cell asif cell statusis"barred".
When cell statusisindicated as "not barred" and "reserved" for operator use for any PLMN and not "true" for other use,

- UEsassigned to Access Identity 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate
during the cell selection and reselection proceduresiif the field cellReservedForOperatorUse for that PLMN set
to "reserved".

- UEsassigned to an Access Identity 1, 2 and 12 to 14 shall behave asif the cell statusis"barred” in case the cell
is"reserved for operator use" for the registered PLMN or the selected PLMN.

NOTE 1: Access ldentities 11, 15 are only valid for use in the HPLMN/ EHPLMN; Access ldentities 12, 13, 14 are
only valid for use in the home country as specified in TS 22.261 [12].

When cell status "barred" isindicated or to be treated asif the cell statusis "barred”,
- TheUE isnot permitted to select/reselect this cell, not even for emergency calls.
- The UE shall select another cell according to the following rule:
- Ifthecell isto be treated as if the cell statusis"barred” due to being unable to acquire the MIB:
- the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
- the UE may select another cell on the same frequency if the selection criteria are fulfilled.
- ese
- Ifthecdl isto betreated asif the cell statusis"barred" due to being unable to acquire the S B1.:
- The UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

- If thefield intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on the
same frequency if re-selection criteria are fulfilled;

- The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

- If thefield intraFreqReselection in MIB message is set to "not allowed" the UE shall not re-select acell on
the same frequency as the barred cell;

- The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell
selection/resel ection for 300 seconds.

The cell selection of another cell may also include a change of RAT.
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6.1.2.14.3 Test description

6.1.2.14.3.1 Pre-test conditions

System Simulator:
- NRCédl 1and NR Cell 3in different tracking areas.
- NRCeél 1and NR Cell 3are HPLMN.

- System information combination NR-4 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 isused in NR Cells.

UE:

- TheUE isequipped with aUSIM containing default values and USIM Configuration 17.

Preamble:

- TheUEisin NR RRC Idle mode (state 1IN-A) on NR Cell 1 according to TS 38.508-1 [4] Table 4.4A.2-1.

6.1.2.14.3.2 Test procedure sequence

Table 6.1.2.14.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Configurations marked "TQ" is applied for Preamble. Configurations marked "T1 is applied at the
points indicated in the Main behaviour descriptionin Table 6.1.2.14.3.2-3.

Table 6.1.2.14.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR Cell 1 NR Cell 3 Remark
TO SS/PBCH dBm/ -88 Off
SSS EPRE SCS
T1 SS/PBCH dBm/ -88 -80 The power level values are assigned to satisfy
SSS EPRE SCS RnRcell 1 < RNRCell 3
cellReservedFor - - Reserved
OperatorUse

Table 6.1.2.14.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR Cell 1 NR Cell 3 Remark
TO SS/PBCH dBm/ FFS Off
SSS EPRE SCS
T1 SS/PBCH dBm/ FFS FFS The power level values are assigned to satisfy
SSS EPRE SCS RnRcell 1 < RnRcell 3
cellReservedFor - - Reserved
OperatorUse

Table 6.1.2.14.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS adjusts the SS/PBCH EPRE levels - - - -
according to row "T1" in table 6.1.2.14.3.2-1/2.
2 Check: Does the test result of test steps 1 to 5 - - 1 P
of generic test procedure in TS 38.508-1 [4]
Table 4.9.5.2.2-1 indicate that the UE is
camped on NR Cell 3?
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6.1.2.14.3.3 Specific message contents

Table 6.1.2.14.3.3-1: SIB1 for NR Cell 3 (Preamble, Table 6.1.2.14.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-5
Information Element Value/Remark Comment Condition
SIB1 ::= SEQUENCE {
cellAccessRelatedinfo SEQUENCE {
plmn-IdentityList SEQUENCE (SIZE
(1..maxPLMN)) OF PLMN-Identity {
cellReservedForOperatorUse Reserved

}
}

}

Table 6.1.2.14.3.3-2: SERVICE REQUEST (Preamble, Table 6.1.2.14.3.2-3; step 4 ,Table 4.5.2.2-4, TS
38.508-1 [4])

Derivation Path: Table 4.7.1-16.

Information Element Value/remark Comment Condition
Service type ‘0101'B high priority
access
6.1.2.15 Cell reselection in shared network environment
6.1.2.15.1 Test Purpose (TP)

@

with { the UEis in NR RRC_ Idle and registered on the HPLMN }
ensure that {
when { a cell of a different PLMN but shared with the HPLMN becones hi ghest ranked cell }
then { the UE reselects the cell shared with the HPLMN }

}

6.1.2.15.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 23.122, clause 4.4.3,
and TS 38.304, clause 5.2.4.6. Unless otherwise stated these are Rel-15 requirements.

[TS23.122, clause 4.4.3]

The registration on the selected PLMN and the location registration are only necessary if the MSis capable of services
which require registration. Otherwise, the PLMN selection procedures are performed without registration.

The ME shall utilise all the information stored in the SIM related to the PLMN selection; e.g. "HPLMN Selector with
Access Technology", "User Controlled PLMN Selector with Access Technology”, "Forbidden PLMNS', "Equivalent
HPLMN", see 3GPP TS 31.102 [40].

The ME shall either utilise the "Operator controlled PLMN Selector with Access Technology” that it has stored locally
on the ME, or the Operator controlled PLMN Selector with Access Technology" stored in the SIM, for the purposes of
PLMN selection.

The"HPLMN Selector with Access Technology", "User Controlled PLMN Selector with Access Technology” and
"Operator Controlled PLMN Selector with Access Technology" datafilesin the SIM include associated access
technologies for each PLMN entry, see 3GPP TS 31.102 [40]. The PLMN/access technology combinations are listed in
priority order. If an entry indicates more than one access technology, then no priority is defined for the access
technologies within this entry and the priority applied to each access technology within this entry is an implementation
issue. If no particular access technology isindicated in an entry, it shall be assumed that all access technologies
supported by the ME apply to the entry. If an entry only indicates access technologies not supported by the ME, the
entry shall be ignored. If an entry indicates at |east one access technology supported by the ME, the entry shall be used
inthe PLMN selection procedures if the other criteria defined for the specific PLMN selection procedures are fulfilled.
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The Mobile Equipment storesalist of "equivalent PLMNS'. Thislist isreplaced or deleted at the end of each location
update procedure, routing area update procedure, GPRS attach procedure, tracking area update procedure, EPS attach
procedure, and registration procedure. Thelist is deleted by an M S attached for emergency bearer services after detach
or registered for emergency services after deregistration. The stored list consists of alist of equivalent PLMNs as
downloaded by the network plusthe PLMN code of the registered PLMN that downloaded the list. All PLMNsin the
stored list, in all access technologies supported by the PLMN, are regarded as equivalent to each other for PLMN
selection, cell selection/re-selection and handover.

When the MSreselectsto a cell in ashared network, and the cell is a suitable cell for multiple PLMN identities received
on the BCCH or on the EC-BCCH the AS indicates these multiple PLMN identities to the NAS according to

3GPP TS 44.018 [34], 3GPP TS 44.060 [39], 3GPP TS 25.304 [32] and 3GPP TS 36.304 [43]. The MS shall choose
one of these PLMNSs. If the registered PLMN is available among these PLMNSs, the M S shall not choose a different
PLMN.

The MS shall not use the PLMN codes contained in the "HPLMN Selector with Access Technology” datafile.

It is possible for the home network operator to identify alternative Network 1Ds as the HPLMN. If the EHPLMN listis
present, and not empty, the entriesin the EHPLMN list are used in the network selection procedures. When attempting
to select a network the highest priority EHPLMN that is available shall be selected. If the EHPLMN list is present and
is empty or if the EHPLMN list is not present, the HPLMN derived from the IMS| is used for network selection
procedures.

NOTE 1: The"HPLMN Selector with Access Technology" datafileis only used by the MSto get the HPLMN
access technologies related to the HPLMN code which corresponds to the PLMN code included in the
IMSI if the EHPLMN list is not present or is empty. If the EHPLMN list is present then this datafield is
applicable to al the entries within the EHPLMN list.

NOTE 2: Different GSM frequency bands (e.g. 900, 1800, 1900, 400) are al considered GSM access technology.
An M S supporting more than one band should scan all the bandsit’s supports when scanning for GSM
frequencies. However GSM COMPACT systems which use GSM frequency bands but with the CBPCCH
broadcast channel are considered as a separate access technology from GSM.

NOTE 3: Theinclusion of the HPLMN derived from the IMSI in the EHPLMN list is allowed. The priority of the
HPLMN derived from the IMSI is given by its positionin the EHPLMN list, see 3GPP TS 31.102 [40]

[TS38.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and R, for neighbouring cellsis defined by:
Rs= Qmeass +th5t - QOffsettemp
Rn= Qmeas,n 'QOff%t - QOffsettemp

where:

Qmeas RSRP measurement quantity used in cell reselections.

Qoffset For intra-frequency: Equals to Qoffsetsn, if Qoffsetsn is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsetsn plus Qoffsetirequency, if
Qoffsetsn is valid, otherwise this equals to Qoffsetirequency.
Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3].

The UE shall perform ranking of all cellsthat fulfil the cell selection criterion S, which isdefined in 5.2.3.2.

The cells shall be ranked according to the R criteria specified above by deriving Qmessn and Qmesssand calculating the R
values using averaged RSRP results.

If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If thiscell is
found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of
beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within
rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell
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reselection to the highest ranked cell among them. If this cell isfound to be not-suitable, the UE shall behave according
to subclause 5.2.4.4.

In al cases, the UE shall reselect the new cell, only if the following conditions are met:
- thenew cell is better ranked than the serving cell during atime interval Treselectiongar;

- morethan 1 second has el apsed since the UE camped on the current serving cell.

6.1.2.15.3 Test description

6.1.2.15.3.1 Pre-test conditions

System Simulator:
- NRCél 1 (HPLMN)
- NRCdl 11 (primary PLMN: same MCC like HPLMN but different MNC, secondary PLMN: HPLMN)
- System information combination NR-3 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cells.

UE:

- None.
Preamble:

- TheUEisin NR RRC Idle mode (state 1IN-A) on NR Cell 1 according to 38.508-1 [4] Table 4.4A.2-1
6.1.2.15.3.2 Test procedure sequence

Table 6.1.2.15.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "TO" denotes the conditions after the preamble. Configurations marked "T1" is applied
at the pointsindicated in the Main behaviour description in Table 6.1.2.15.3.2-3.

Table 6.1.2.15.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR Cell1 | NR Cell 11 Remark

TO SS/PBCH dBm/ -88 Off
SSS EPRE SCS

T1 SS/PBCH daBm/ -88 -78 The power level values are assigned to satisfy
SSS EPRE SCS Srxlevnreel 11 > SrxleVnreell 1

Table 6.1.2.15.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR Cell 1 | NR Cell 11 Remark

TO SS/PBCH dBm/ -91 Off
SSS EPRE SCS

T1 SS/PBCH dBm/ -91 -82 The power level values are assigned to satisfy
SSS EPRE SCS Srxlevnreel 11 > Srxlevnreel 1
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St Procedure Message Sequence TP | Verdict
U-S Message
1 SS adjusts the SS/PBCH EPRE level of NR - - - -
Cell 1 and NR Cell 11 according to row "T1" in
table 6.1.2.1.3.2-1/2.
2 Check: Does the UE transmit an --> NR RRC: RRCSetupRequest 1 P
RRCSetupRequest message on NR Cell 117?
3 | The SS transmits an RRCSetup message. <-- NR RRC: RRCSetup - -
4 | Check; Does the UE transmit an > NR RRC: RRCSetupComplete 1 P
RRCSetupComplete message indicating the
HPLMN (second PLMN in the list)?
Note: this message contains an
REGISTRATION REQUEST message
indicating "mobility registration updating" to
update the registration of the actual tracking
area according to default message contents.
5- | Steps 4 to 6 of the registration procedure - - - -
7 | described in TS 38.508-1 [4] Table 4.9.5.2.2-1
are performed on NR Cell 11.
6.1.2.15.3.3 Specific message contents
Table 6.1.2.15.3.3-1: SIB1 for NR Cell 1 (Preamble and all steps, Table 6.1.2.15.3.2-3)
Derivation Path: TS 38.508-1 [4], Table 4.6.1-28 |
Information Element Value/remark Comment Condition

SIB1 ::= SEQUENCE {

cellAccessRelatedinfo SEQUENCE {

plmn-IdentityList SEQUENCE (SIZE
(1..maxPLMN)) OF PLMN-Identity {

plmn-Identity[1]

Set to the same Mobile
Country Code and Mobile
Network Code stored in
EFvsi on the test USIM
card

Table 6.1.2.15.3.3-2: SIB1 for NR Cell 11 (Preamble and all steps, Table 6.1.2.15.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

Information Element

Value/Remark Comment

Condition

SIB1 ::= SEQUENCE {

cellAccessRelatedinfo SEQUENCE {

plmn-IdentityList SEQUENCE (SIZE
(1..maxPLMN)) OF PLMN-Identity {

plmn-Identity[1]

Same MCC like
PLMN for NR Cell
1 but different
MNC

Set to the same Mobile
Country Code stored in
EFIMSI on the test USIM,
MNC=02

plmn-Identity[2]

Set to the same Mobile This is the same
Country Code and Mobile | PLMN as NR Cell
Network Code stored in 1

EFIMSI on the test USIM
card
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Table 6.1.2.15.3.3-3: RRCSetupComplete (step 4, Table 6.1.2.15.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-22

Information Element Value/remark Comment Condition

RRCSetupComplete::= SEQUENCE {

criticalExtensions CHOICE {

rrcSetupComplete SEQUENCE {

selectedPLMN-Identity 2 HPLMN
}}
}
6.1.2.16 Inter-frequency cell reselection (equal priority)
6.1.2.16.1 Test Purpose (TP)
(1)

with { UEin NR RRC_IDLE state }
ensure that {
when { UE detects both intra-frequency and equal priority inter-frequency nei ghbour cells and the
inter-frequency cell is the highest ranked cell }
then { UE reselects the inter-frequency cell }

}

6.1.2.16.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304, clause 5.2.4.6.
Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and R, for neighbouring cellsis defined by:

Rs= Qmeass +th5t - QOffsettemp

Rn= Qmeasn 'QOff%t - QOffSGttemp

where:

Qmeas RSRP measurement quantity used in cell reselections.

Qoffset For intra-frequency: Equals to Qoffsetsn, if Qoffsetsn is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsetsn plus Qoffsetirequency, if
Qoffsetsn is valid, otherwise this equals to Qoffsetsrequency-
Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3].

The UE shall perform ranking of all cellsthat fulfil the cell selection criterion S, which is defined in 5.2.3.2.

The cells shall be ranked according to the R criteria specified above by deriving Qmeasn and Qmesssand calculating the R
values using averaged RSRP results.

If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If thiscell is
found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of
beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within
rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell
reselection to the highest ranked cell among them. If this cell isfound to be not-suitable, the UE shall behave according
to subclause 5.2.4.4.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:
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- thenew cell is better ranked than the serving cell during atime interval Treselectiongar;

- morethan 1 second has el apsed since the UE camped on the current serving cell.
6.1.2.16.3 Test description

6.1.2.16.3.1 Pre-test conditions
System Simulator:
- NRCédl 1, NR Cell 2 and NR Cell 3 have different tracking areas.
- System information combination NR-5 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cells.

UE:
None.
Preamble:
- TheUEisin NR RRC Idle mode (state 1IN-A) on NR Cell 1(according to 38.508-1 [4] Table 4.4A.2-1.
6.1.2.16.3.2 Test procedure sequence

Table 6.1.2.16.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "TO" denotes the conditions after the preamble. Configurations marked "T1", "T2" and
"T3" are applied at the pointsindicated in the Main behaviour description in Table 6.1.2.16.3.2-3.

Table 6.1.2.16.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR Cell NR Cell NR Cell Remark
1 2 3
TO SS/PBCH dBm/ -88 -94 -78 The power level values are set so that Rnrcell
SSS EPRE SCS 2 < RnRrcell 1 < R NRCell 3.

Table 6.1.2.16.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR Cell NR Cell NR Cell Remark
1 2 3
TO SS/PBCH dBm/ FFS FFS FFS
SSS EPRE SCS

Table 6.1.2.16.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS adjusts the SS/PBCH EPRE levels - - - -
according to row "T0" in table 6.1.2.16.3.2-1/2.
2 Check: Does the test result of generic test - - 1 -
procedure in TS 38.508-1 [4] Table 4.9.5.2.2-1
indicate that the UE is camped on NR Cell 3?

6.1.2.16.3.3 Specific message contents

None.
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6.1.2.17 Cell reselection / Cell-specific reselection parameters provided by the
network in a neighbouring cell list

6.1.2.17.1 Test Purpose (TP)

@)

with { the UEis in NR RRC_IDLE and Systenl nformati onBl ockType3 contain a cell-specific Qoffset for
a nei ghbour intra frequency cell }
ensure that {
when { the neighbour cell has |ower power than the serving cell but it is higher ranked due to the
cell-specific Qoffset }
then { the UE resel ects the nei ghbour cell with cell-specific Qoffset }

}

2

with { the UEis in RRC_IDLE and Systemnl nformationBl ockType3 contain a black listed cell }
ensure that {
when { a black listed intra-freq cell becones higher ranked than the serving cell }
then { the UE renains canped on the serving cell }

}

6.1.2.17.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304, clause 5.2.4.6.
Unless otherwise stated these are Rel-15 requirements.

[TS 38.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and R, for neighbouring cells is defined by:

Rs = Qmeass +Qnyst - Qoffsettemp

Rn= Qmeas,n 'QOff%t - QOffsettemp

where:

Qmeas RSRP measurement quantity used in cell reselections.

Qoffset For intra-frequency: Equals to Qoffsetsn, if Qoffsetsn is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsetsn plus Qoffsetirequency, if
Qoffsetsn is valid, otherwise this equals to Qoffsetirequency.
Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3].

The UE shall perform ranking of all cellsthat fulfil the cell selection criterion S, which isdefined in 5.2.3.2.

The cells shall be ranked according to the R criteria specified above by deriving Qmessn and Qmesssand calculating the R
values using averaged RSRP results.

If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If thiscell is
found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of
beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within
rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell
reselection to the highest ranked cell among them. If this cell isfound to be not-suitable, the UE shall behave according
to subclause 5.2.4.4.

In al cases, the UE shall reselect the new cell, only if the following conditions are met:
- thenew cell is better ranked than the serving cell during atime interval Treselectiongar;

- morethan 1 second has elapsed since the UE camped on the current serving cell.
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6.1.2.17.3 Test description
6.1.2.17.3.1 Pre-test conditions
System Simulator:

- NRCédl 1, NR Cell 2and NR Cell 4 in different tracking areas.

- System information combination NR-3 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cells.
- NRCdl 1istransmitting B3 according to specific message contents (Qoffset:» is-24dB).

- NRCdl 2istransmitting S B3 according to specific message contents (NR Cell 4 is on black list)

UE:
None.
Preamble:
- TheUEisin NR RRC Idle mode (state 1IN-A) on NR Cell 1(according to 38.508-1 [4] Table 4.4A.2-1.
6.1.2.17.3.2 Test procedure sequence

Table 6.1.2.15.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "TO" denotes the conditions after the preamble. Configurations marked "T1", "T2" and
"T3" are applied at the pointsindicated in the Main behaviour description in Table 6.1.2.15.3.2-3.

Table 6.1.2.17.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR Cell NR Cell NR Cell Remark
1 2 4
TO SS/PBCH dBm/ -88 Off Off Only NR Cell 1 is on
SSS EPRE SCS
T1 SS/PBCH daBm/ -88 -94 Off NR Cell 2 has lower power but is higher
SSS EPRE SCS ranked due to cell-specific Qoffsets2
T2 SS/PBCH dBm/ Off -94 Off
SSS EPRE SCS
T3 SS/PBCH dBm/ Off -94 -88 NR Cell 4 has higher power than NRCell 2
SSS EPRE SCS but is black listed

Table 6.1.2.17.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR Cell NR Cell NR Cell Remark
1 2 4
TO SS/PBCH dBm/ -82 Off Off Only NR Cell 1 is on
SSS EPRE SCS
T1 SS/PBCH daBm/ -82 -91 Off NR Cell 2 has lower power but is higher
SSS EPRE SCSs ranked due to cell-specific Qoffset2
T2 SS/PBCH dBm/ Off -91 Off
SSS EPRE SCS
T3 SS/PBCH dBm/ Off -91 -82 NR Cell 4 has higher power than NRCell 2
SSS EPRE SCS but is black listed
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Table 6.1.2.17.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS adjusts the SS/PBCH EPRE levels - - - -
according to row "T1" in table 6.1.2.17.3.2-1/2.
2-6 | Check: Does the test result of test steps 1 t0 5 - - 1 P
of generic test procedure in TS 38.508-1 [4]
Table 4.9.5.2.2-1 indicate that the UE is
camped on NR Cell 2?

7 The SS re-adjusts the SS/PBCH EPRE levels - - - -
according to row "T2" in table 6.1.2.17.3.2-1/2.
8 | Wait for 1 second to allow UE to recognise the - - - -
change.
9 The SS transmits an RRCRelease message to <-- NR RRC: RRCRelease - -
release RRC connection and move to
RRC _IDLE.

10 | The SS re-adjusts the SS/PBCH EPRE levels - - - -
according to row "T3" in table 6.1.2.17.3.2-1/2.
11 | Check: Does the UE initiate a random access - - 2 F
procedure on NR Cell 4 within the next 120s?

6.1.2.17.3.3 Specific message contents

Table 6.1.2.17.3.3-1: SIB3 for NR Cell 1 (all steps, Table 6.1.2.17.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-2
Information Element Value/Remark Comment Condition

SIB3 ::= SEQUENCE {

intraFregNeighCellList SEQUENCE {

physCellild The cell identity of NR

Cell 2 defined in 38.508-
1 [4] clause 4.4.2
g-OffsetCell dB-24

}

}

Table 6.1.2.17.3.3-2: SIB3 for NR Cell 2 (all steps, Table 6.1.2.17.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-2
Information Element Value/Remark Comment Condition
SIB3 ::= SEQUENCE {
intraFregBlackCellList SEQUENCE { 1 entry
start PhysicalCelllD of NR Cell
4
range Not present
}
}
6.1.2.18 Cell reselection, Sintrasearch, Snonintrasearch
6.1.2.18.1 Test Purpose (TP)
(1)

with { UEin NR RRC_IDLE state, and the UE is not in high nobility state }
ensure that {
when { Sintrasearch is non-zero in systeminformation }
then { UE perfornms nmeasurenment and resel ects the highest ranked cell upon Srxlev <
Sintrasearch }

}
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)

with { UEin NR RRC_IDLE state, and the UE is not in high nobility state }
ensure that {
when { Snonintrasearch i S Non-zero in systeminformation }
then { UE perform neasurenent and reselects the cell which belong to the equal priority
frequency cell upon Srxlev < Sionintrasearch }

®)

with { UEin NR RRC_IDLE state, and the UE is not in high nobility state }
ensure that {
when { Shonintrasearch i S Non-zero in systeminfornmation }
then { UE perform neasurenent and reselects the cell which belong to the high priority
frequency cell upon Srxlev > Snonintrasearch }

6.1.2.18.2 Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 38.304, clauses 5.2.4.1,
5.245and 5.2.4.6.

[TS 38.304, clause 5.2.4.1]

Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system
information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case
of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the
field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall
ignore al the priorities provided in system information. If UE isin camped on any cell state, UE shall only apply the
priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated
signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped
normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current
frequency to be the lowest priority frequency (i.e. lower than any of the network configured values).

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequenciesthat are givenin
system information and for which the UE has a priority provided.

In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies
due to the previously received RRCRelease with deprioritisationReq or al the frequencies of NR to be the lowest
priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped
RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection is performed on request by
NAS (TS 23.122[9]).

NOTE: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 38.133 [8] are still applicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE entersa different RRC state; or
- theoptiona validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2: Equal priorities between RATS are not supported.
The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and
E-UTRA), if configured, at inter-RAT cell (re)selection.

NOTE 3: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.

[TS 38.304, clause 5.2.4.5]
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If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- A cell of ahigher priority NR or EUTRAN RAT/frequency fulfils Squal > ThreshX, HighQ during atime
interval TreselectionRAT

Otherwise, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cell of ahigher priority RAT/ frequency fulfils Srxlev > ThreshX, HighP during atime interval
TreselectionRAT; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection
as defined in clause 5.2.4.6.

If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- Theserving cell fulfils Squal < ThreshServing, LowQ and a cell of alower priority NR or E-UTRAN RAT/
frequency fulfils Squal > ThreshX, LowQ during atime interval TreselectionRAT.

Otherwise, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- Theserving cell fulfils Srxlev < ThreshServing, LowP and a cell of alower priority RAT/ frequency fulfils
Srxlev > ThreshX, LowP during atime interval TreselectionRAT; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/frequency shall take precedence over alower priority RAT/frequency if
multiple cells of different priorities fulfil the cell reselection criteria

If more than one cell meets the above criteria, the UE shall reselect acell asfollows:

- If the highest-priority frequency isan NR frequency, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, the strongest cell among the cells on the highest priority
frequency(ies) meeting the criteria of that RAT.

[TS38.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and R, for neighbouring cells is defined by:
Rs = Qmeas,s +Qhyst - Qoffsettemp
Rn = Qmeas,n -Qoffset - Qoffsettemp

where:

Qmeas RSRP measurement quantity used in cell reselections.

Qoffset For intra-frequency: Equals to Qoffsetsn, if Qoffsetsn is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsetsn plus Qoffsetirequency, if
Qoffsetsn is valid, otherwise this equals to Qoffsetsequency-
Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3].

The UE shall perform ranking of all cellsthat fulfil the cell selection criterion S, which isdefined in 5.2.3.2.

The cells shall be ranked according to the R criteria specified above by deriving Qmessnand Qmesssand calculating the R
values using averaged RSRP results.
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If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If thiscell is
found to be not-suitable, the UE shall behave according to clause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of
beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value iswithin
rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell
reselection to the highest ranked cell among them. If this cell isfound to be not-suitable, the UE shall behave according
to clause 5.2.4.4.

In al cases, the UE shall reselect the new cell, only if the following conditions are met:

- thenew cell is better than the serving cell according to the cell reselection criteria specified above during atime
interval TreselectionRAT;

- morethan 1 second has el apsed since the UE camped on the current serving cell.

NOTE: If rangeToBestCell is configured but absT hreshSS-BlocksConsolidation is not configured on an NR
frequency, the UE considers that there is one beam above the threshold for each cell on that frequency.

6.1.2.18.3 Test description
6.1.2.18.3.1 Pre-test conditions

System Simulator:
- NRCeél 1, NRCdl 2and NR Cell 3 asdefinedin TS 38.508-1 [4] Table 4.4.2-2 is used.

- NR Cdl 1 uses System information combination NR-3 as defined in TS 38.508-1 [4] Table4.4.3.1.2-1isused in
NR cells.

- NRCedl 2and NR Cell 3 uses System information combination NR-4 as defined in TS 38.508-1 [4] Table
4.43.1.2-1isused in NR cells.

UE:

- None.
Preamble:

- TheUEisinstate IN-A on NR Cell 1(serving cell) according to TS 38.508-1 [4] Table 4.4A.2-1.
6.1.2.18.3.2 Test procedure sequence

Table 6.1.2.18.3.2-1/2 illustrates the downlink power levels and other changing parametersto be applied for the NR
cells at various time instants of the test execution. The exact instants on which these values shall be applied are
described in the texts in this clause. Configurations marked "T1", "T2" and "T3" are applied at the pointsindicated in
the Main behaviour descriptionin Table 6.1.2.13.3.2-2.
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Table 6.1.2.18.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR NR NR Remark
Cell 1 Cell 2 Cell 3
TO | SS/PBCH ) The power level values are assigned to
SSS EPRE dBm/SCS 88 off Off ensure the UE registered on NR Cell 1.
SS/PBCH Srxlev of NR Cell 1 is less than
- SSS EPRE dBm/SCS -102 -94 118 | gintrasearch.
SIntraSearch dB 20 20 20
Srxlev dB 8 16 -8
SS/PBCH Srxlev of NR Cell 2 is less than
T2 SSS EPRE dBm/SCS -118 -102 -94 Snonintrasearch.
SnonlntraSearch dB 20 20 20
Srxlev dB -8 8 16
T3 SnonlntraSearch dB 20 20 2
SS/PBCH Srxlev of NR Cell 3 is greater than
T4 | SSS EPRE dBm/SCS 88 -118 -8 Snonintrasearch but Cell 1 is high priority
Srxlev dB 22 22 22 cell.
Note: Power level “Off” is defined in TS38.508-1 [4] Table 6.2.2.1-3.

Table 6.1.2.18.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR NR NR Remark
Cell 1 Cell 2 Cell 3
TO | SS/PBCH The power level values are assigned to
SSS EPRE dBm/SCS FFS Off Off ensure the UE registered on NR Cell 1.
SS/PBCH Srxlev of NR Cell 1 is less than
T1 SSS EPRE dBm/SCS FFS FFS FFS Sintrasearch.
SintraSearch dB 20 20 20
Srxlev dB FFS FFS FFS
SS/PBCH Srxlev of NR Cell 2 is less than
T2 SSS EPRE dBm/SCS FFS FFS FFS Snonintrasearch.
SnonlntraSearch dB 20 20 20
Srxlev dB FFS FFS FFS
T3 | SnonintraSearch dB 20 20 2
SS/PBCH Srxlev of NR Cell 3 is greater than
T4 | SSS EPRE dBm/SCS FFS FFS FFS Snonintrasearch but Cell 1 is high priority
Srxlev dB FFS FFS FFS cell.
Note: The uncertain downlink signal level is specified in TS 38.508-1 [4] section FFS
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Table 6.1.2.18.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS re-adjusts the SS/PBCH EPRE levels - - - -
according to row "T1" in table 6.1.2.18.3.2-

1/2.

2 Wait for 34 seconds to allow UE to recognise - - - -
the change.

3 Check: Does the test result of generic test - - 1 P

procedure in TS 38.508-1 [4] Table 4.9.4-1
indicate that the UE is camped on NR Cell 2?
4 The SS re-adjusts the SSS levels according - - - -
to row "T2" in table 6.1.2.18.3.2-1/2.
5 Wait for 34 seconds to allow UE to recognise - - - -
the change.
6 Check: Does the test result of generic test - - 2 P
procedure in TS 38.508-1 [4] Table 4.9.4-1
indicate that the UE is camped on NR Cell 3?
7 The SS notifies the UE of change of System <-- NR RRC: Paging - -
Information on NR Cell 3 by sending Short
Message on PDCCH using P-RNTI.

8 The SS changes the SnonintraSearch for NR - - - -
Cell 3 according to row "T3" in table
6.1.2.18.3.2-1/2, The ValueTag of SIB2 in the
SI-Schedulinginfo of SIB1 is increased on NR
Cell 3.

9 Wait for 2.1* modification period to allow the - - -
new system information to take effect.
10 | The SS re-adjusts the SSS levels according - - - -
to row "T4" in table 6.1.2.18.3.2-1/2.
11 | Wait for 120 seconds to allow UE to - - - -
recognise the change.
12 | Check: Does the test result of generic test - - 3 P
procedure in TS 38.508-1 [4] Table 4.9.4-1
indicate that the UE is camped on NR Cell 1?

6.1.2.18.3.3 Specific message contents

Table 6.1.2.18.3.3-1: Conditions for specific message contents in Tables below

Condition Explanation
NR Cell 1 This condition applies to system information transmitted on NR Cell 1.
NR Cell 2 This condition applies to system information transmitted on NR Cell 2.
NR Cell 3 This condition applies to system information transmitted on NR Cell 3.
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Table 6.1.2.18.3.3-2: SIB2 of NR Cell 1, NR Cell 2 and NR Cell 3 (preabmle and all steps, Table
6.1.2.18.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectionServingFreginfo
SEQUENCE {

s-NonlIntraSearch 10 20 dB

cellReselectionPriority NR Cell 1

= (o1

NR Cell 2 and Cell
3

intraFreqCellReselectioninfo SEQUENCE
{

s-IntraSearchP 10 20 dB

}

}

Table 6.1.2.18.3.3-3: SIB4 of NR Cell 2 and NR Cell 3 (preabmle and all steps, Table 6.1.2.18.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-3
Information Element Value/remark Comment Condition
SIB4 ::= SEQUENCE {
interFreqCarrierFreqList SEQUENCE 1 entry
(SIZE (1..maxFreq)) OF
InterFreqCarrierFreginfo {
InterFreqCarrierFreqinfo[1] SEQUENCE entry 1
{
di-CarrierFreq Same downlink ARFCN as used NR Cell 2
for NR Cell 3
Same downlink ARFCN as used NR Cell 3
for NR Cell 1
t-ReselectionNR 1
threshX-HighP 7 14 dBm NR Cell 3
cellReselectionPriority 5 NR Cell 3
1 NR Cell 2
}
}
}

Table 6.1.2.18.3.3-4: SIB1 of NR Cell 3 (step 8, Table 6.1.2.18.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

Information Element Value/remark Comment Condition
SIB1 ::= SEQUENCE {
si-SchedulingInfo SI-Schedulinginfo
}
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Table 6.1.2.81.3.3-5: SI-SchedulingInfo (si-SchedulingInfo in Table 6.1.2.18.3.3-4)

Derivation Path: TS 38.508-1 [4], Table 4.6.3-173

Information Element Value/remark Comment Condition

SI-SchedulingInfo ::= SEQUENCE {

schedulingInfoList SEQUENCE 1 entry
(SIZE(1..maxSl-Message)) OF
SchedulingInfo {

Schedulinginfo[1] SEQUENCE { entry 1

sib-Mappinginfo SEQUENCE (SIZE 1 entry
(1..maxSIB)) OF SIB-Typelnfo {

SIB-Typelnfo[1] SEQUENCE { entry 1
type sibType2
valueTag 1
}
}
}
}

Table 6.1.2.18.3.3-6: SIB2 of NR Cell 3 (step 8, Table 6.1.2.18.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectionServingFreginfo
SEQUENCE {

s-NonlIntraSearchP 1 20 dB
}

}

6.1.2.19 Speed-dependent cell reselection
6.1.2.19.1 Test Purpose (TP)

@

with { UEin NR RRC_IDLE state and in high nobility state }
ensure that {
when { UE detects the cell ranked as the best cell taking into account scaling factor }
then { UE reselects the new cell }

}

2

with { UEin NR RRC_IDLE state and in nmediumnobility state }
ensure that {
when { UE detects the cell ranked as the best cell taking into account scaling factor }
then { UE reselects the new cell }

}

6.1.2.19.2 Conformance requirements

References: The conformance requirements covered in the present test case are specified in: TS 38.304, clauses
5.24.3.0and 5.2.4.3.1. TS 38.133, clause 4.2.2.3. Unless otherwise stated these are Rel-15 requirements.

[TS 38.304, clause 5.2.4.3.0]

The UE mobility state is determined if the parameters (TCRmax, NCR_H, NCR_M and TCRmaxHyst) are broadcasted
in system information for the serving cell.

State detection criteria:
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Medium-mobility state criteria:

- If number of cell reselections during time period Tcrmax IS greater than or equal to Ncr m but less than or egqual to
Ncr_H-

High-mobility state criteria:
- If number of cell reselections during time period Tcrmax IS greater than Ner H.

The UE shall not consider consecutive reselections where a cell isreselected again right after one reselection for
mobility state detection criteria.

State transitions:
The UE shall:
- if the criteriafor High-mobility state is detected:
- enter High-mobility state.
- €eseif the criteriafor Medium-mobility state is detected:

- enter Medium-mobility state.

If the UE isin High- or Medium-mobility state, the UE shall apply the speed dependent scaling rules as defined in
subclause 5.2.4.3.1.

[TS38.304, clause 5.2.4.3.1]
UE shall apply the following scaling rules:
- If neither Medium- nor High-mobility state is detected:
- noscaingisapplied.
- If High-mohility state is detected:
- Add the sf-High of " Speed dependent ScalingFactor for Qnys" to Qnys if broadcasted in system information;

- For NR cells, multiply Treselectionyr by the sf-High of " Speed dependent ScalingFactor for Tresel ectionyr"
if broadcasted in system information,;

- If Medium-mobility state is detected:

- Add the sf-Medium of " Speed dependent ScalingFactor for Qnys" t0 Qnys if broadcasted in system
information;

- For NR cédlls, multiply Treselectionnr by the sf-Medium of " Speed dependent ScalingFactor for
Treselectionygr” if broadcasted in system information;

In case scaling is applied to any Treselectiongat parameter, the UE shall round up the result after all scalingsto the
nearest second.

[TS38.133, clause 4.2.2.3]

The UE shall be able to identify new intra-frequency cells and perform SS-RSRP and SS-RSRQ measurements of the
identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell
identities.
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The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the resel ection criteria defined
in TS38.304 within TaeectNr_InraWhen that Treselection= 0. An intrafrequency cell is considered to be detectable
according to the conditions defined in Annex B.1.2 for a corresponding Band.

The UE shall measure SS-RSRP and SS-RSRQ at least every TmessureNr_Intra (Se€ table 4.2.2.3-1) for intra-frequency
cellsthat are identified and measured according to the measurement rules.

The UE shall filter SS-RSRP and SS-RSRQ measurements of each measured intra-frequency cell using at least 2
measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at
least T measureNR | ntral 2.

The UE shall not consider a NR neighbour cell in cell reselection, if it isindicated as not allowed in the measurement
control system information of the serving cell.

For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such
that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within
TevaluaeNR _Intra When Tresaection = 0 as specified in table 4.2.2.3-1 provided that:

- when rangeToBestCell is not configured, the cell has at |east [3]dB in FR1 or [TBD]dB in FR2 better ranked or

- when rangeToBestCell is configured, the cell which has the highest number of beams above the threshold
absThreshSS-BlocksConsolidation among the cells whose cell-ranking criterion R value as specified in TS
38.304 [1, Section 5.2.4.6] iswithin rangeToBestCell of the R value of the best cell where the best cell has at
least [TBD] in FR1 or [TBD]dB in FR2 better ranked, and if there are multiple such cells the UE shall perform
cell reselection to the highest ranked cell among them.

When evaluating cells for reselection, the SSB side conditions apply to both serving and non-serving intra-frequency
cells.

If Tresaection timer has a non-zero value and the intra-frequency cell is satisfied with the reselection criteria which are

defined in TS38.304 [1], the UE shall evaluate this intra-frequency cell for the Tresdection time. If this cell remains
satisfied with the reselection criteria within this duration, then the UE shall reselect that cell.

Table 4.2.2.3-1: Tdetect,NR_Intra, T measure,NR_Intra and Tevaluate,NR_Intra

DRX cycle Scaling Factor (N1) Tdetect,NR_Intra [S] Tmeasure,NR_Intra [S] Tevaluate,NR_Intra
length [s] FR1 FRoNoteT (number of DRX (number of DRX [s] (number of DRX
cycles) cycles) cycles)
0.32 [8] 11.52 x N1 x M2 (36 x 1.28 x N1 x M2 (4 x N1 5.12 x N1 x M2 (16 x
N1 x M2) X M2) N1 x M2)
0.64 1 [5] 17.92 x N1 (28 x N1) 1.28 x N1 (2 x N1) 5.12 x N1 (8 x N1)
1.28 [4] 32 x N1 (25 x N1) 1.28 x N1 (1 x N1) 6.4 x N1 (5 x N1)
2.56 [TBD] 58.88 x N1 (23 x N1) 2.56 x N1 (1 x N1) 7.68 x N1 (3 x N1)
Note 1:  Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = [8] for all DRX cycle
length.
Note 2: M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.
6.1.2.19.3 Test Description
6.1.2.19.3.1 Pre-test conditions

System Simulator:

- 3NRCedls:NRCdll 1, 2 and 4 as specified in TS 38.508-1 [4] table 4.4.2-3.

- System information combination NR-2 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR cell.

UE:

- None.
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Preamble:

- NRCdl 1lissetto"Serving Cell" and NR Cell 2 and NR Cell 4 are set to non-suitable "Off" asdefined in TS

151

38.508-1 [4] table 6.2.2.1-3 for FR1 and table 6.2.2.2-2 for FR2.

- TheUEisin NR RRC_IDLE state (state 1IN-A with PDU session inactive) as defined in TS 38.508-1 [4], table
4.4A.2-1onNR Cell 1.
6.1.2.19.3.2

Table6.1.2.19.3.2-1 and Table 6.1.2.19.3.2-2 illustrates the downlink power levels and other changing parametersto be
applied for the cells at various time instants of the test execution. The exact instants on which these values shall be

Test procedure sequence

applied are described in the textsin this clause.

ETSI TS 138 523-1 V16.8.0 (2021-09)

Table 6.1.2.19.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR Cell | NR Cell NR Remark
1 2 Cell 4 .
T EE/SPESSE dBné/SC 94 .88 .94 gik(;zllciﬁecomes the highest
T EE/SPEICD::E dBn;/SC 94 94 .88 :\;Ekiﬁllcil?.ecomes the highest
T3 ES/SPESSE dBrg/SC 88 94 94 :\gk(;zllclelﬁecomes the highest

Table 6.1.2.19.3.2-2:

Time instances of cell power level and parameter changes for FR2

Parameter Unit NR Cell | NR Cell NR Remark
1 2 Cell 4 .
T EE/SPESSE dBrg/SC FES FES FES i\;ik%zllciﬁecomes the highest
T EE/SPESSE dBné/SC FES FES FES rNaﬁkCézllcdél?.ecomes the highest
T3 ES/SPESSE dBrg/SC FES FES FES L\;ﬁkcezllctlfecomes the highest
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Table 6.1.2.19.3.2-3: Main behaviour
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St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS changes the power level setting - - -
according to the row "T1".
2 Wait for 40s for FR1 or 136s for FR2 for the - - - -
UE to perform cell reselection procedure.
(Note 1, Note 5)
3 | The SS changes the power level setting - - - -
according to the row "T2".
4 | Wait for 14s for FR1 or 33s for FR2 for the UE - - - -
to perform cell reselection procedure. (Note 2,
Note 6)
5 | The SS changes the power level setting - - - -
according to the row "T3".
6 | Wait for 14s for FR1 or 33s for FR2 for the UE - - - -
to perform cell reselection procedure. (Note 3,
Note 6)
7-8 | Void - - - -
9 The SS changes the TAC of NR Cell 2 to 2. - - - -
10 | The SS changes the power level setting - - - -
according to the row "T1".

11 | Check: Does the UE send an > NR RRC: RRCSetupRequest 2 F
RRCSetupRequest on NR Cell 2 within 3s?
(Note 7)

12 | Check: Does the UE send an > NR RRC: RRCSetupRequest 2 P

RRCSetupRequest on NR Cell 2 within 6s for
FR1 and 27s for FR2 after step 11? (Note 8,
Note 9)

13- | Steps 2 to 6 of the mobility registration - - - -
17 | updating procedure described in TS 38.508-1
[4] Table 4.9.5.2.2-1 are performed on NR Cell
2.

18 | Void - - - -
19 | The SS changes the power level setting - - - -
according to the row "T2".

20- | Void - - - -
25
26 | Check: Does the UE send an > NR RRC: RRCSetupRequest 1 F
RRCSetupRequest on NR Cell 4 within 2s?
(Note 12)
27 | Check: Does the UE send an --> NR RRC: RRCSetupRequest 1 P

RRCSetupRequest on NR Cell 4 within 7s for
FR1 and 26s for FR2 after step 267 (Note 13)
28- | Steps 2 to 6 of the mobility registration - - - -
32 | updating procedure described in TS 38.508-1
[4] Table 4.9.5.2.2-1 are performed on NR Cell
4.
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Note 1:  Ncr (number of cell reselection) is 1.

Note 2:  Ncris 2.

Note 3:  Ncris 3 and the UE enters medium mobility state because number of cell reselections during time period
Tcrmax €quals Ncr_wm.

Note 4:  Void.

Note 5:  The wait time for reselection to a newly detected intra frequency cell is selected to cover
Tdetect,NR_Intra(25*1280ms=32s for FR1 and 25*4*1280ms=128s for FR2) + Treselection (7S) + 320 ms system
information block type scheduling = 39.32s rounded up to 40s for FR1 and 135.32s rounded up to 136s for
FR2.

Note 6:  The wait time for reselection to an already detected intra frequency cell is selected to cover
Tevaluate NR_intra(6.4s for FR1 and 25.6 for FR2) + Treselection (7s) + 320 ms system information block type
scheduling = 13.72s rounded up to 14s for FR1 and 32.92s rounded up to 33s for FR2.

Note 7:  The wait time for evaluating an intra-frequency cell is Treselection after scaling (3.5s). This wait time is
rounded down to nearest second (i.e. 3s in this case).

Note 8:  The wait time for cell reselection procedure is selected to cover Tevaluate,NR_intra (6.4S for FR1 and 25.6 for
FR2) + Treselection after scaling (7*0.5) + 320 ms system information block type scheduling = 10.22s
rounded up to 11s for FR1 and 29.42s rounded up to 30s for FR2. The actual wait time is 6s which covers
9s - 3s (wait time in step 11) for FR1 and 27s which covers 30s — 3s (wait time in step 11) for FR2.

Note 9:  Ncr is 4 and the UE enters high mobility state because number of cell reselections during time period
Tcrmax greater than Ncr_H

Note 10: Void.

Note 11: Void.

Note 12: The wait time for evaluating an intra-frequency cell is Treselection after scaling (2s).

Note 13: The wait time for cell reselection procedure is selected to cover Tevaluate,NR_intra (6.4S for FR1 and 25.6 for
FR2) + Treselection after scaling (7*0.25) + 320 ms system information block type scheduling = 8.47s
rounded up to 9s for FR1 and 27.92s rounded up to 28s for FR2. The actual wait time is 7s which covers
9s - 2s (wait time in step 26) for FR1 and 26s which covers 28s — 2s (wait time in step 26) for FR2.

6.1.2.19.3.3 Specific message contents

Table 6.1.2.19.3.3-1: SystemInformationBlockType2 for NR Cell 1, NR Cell 2, and NR Cell 4 (preamble

and all steps, Table 6.1.2.19.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectioninfoCommon SEQUENCE

{
speedStateReselectionPars SEQUENCE
{
MobilityStateParameters SEQUENCE {
t-Evaluation 5240
t-HystNormal 5240
n-CellChangeMedium 3
n-CellChangeHigh 3
}
g-HystSF SEQUENCE {
sf-Medium dBo
sf-High dBO
}
}
}
intraFregCellReselectioninfo SEQUENCE
{
t-ReselectionNR 7
t-ReselectionNR-SF SEQUENCE {
sf-Medium oDot50
sf-High oDot25
}
}
}
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Table 6.1.2.19.3.3-2: SystemInformationBlockTypel for NR Cell 4 (step 9, Table 6.1.2.19.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-5

Information Element Value/remark Comment Condition

SIB1 ::= SEQUENCE {

cellAccessRelatedIinfo SEQUENCE {

PLMN-IdentityInfoList SEQUENCE {

trackingAreaCode 2
}
}
}
6.1.2.20 Inter-frequency cell reselection according to cell reselection priority provided
by SIBs
6.1.2.20.1 Test Purpose (TP)
1)

with { UEin NR RRC_IDLE state }
ensure that {
when { UE detects the cell re-selection criteria are net for the cell which belongs to the equal
priority frequency }
then { UE reselects the cell which belongs to the equal priority frequency }

}

2

with { UEin NR RRC_IDLE state }
ensure that {
when { UE detects the cell re-selection criteria are net for the cell which belongs to the higher
priority frequency }
then { UE reselects the cell which belongs to the higher priority frequency }
}

3

with { UEin NR RRC_IDLE state }
ensure that {
when { UE detects the cell re-selection criteria are nmet for the cell which belongs to the | ower
priority frequency }
then { UE reselects the cell which belongs to the lower priority frequency }

}

6.1.2.20.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in TS 38.304: clause 5.2.4.1,
5.2.4.2,5.2.4.5 and 5.2.4.6. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.4.1]

Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system
information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case
of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the
field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall
ignore all the priorities provided in system information. If UE isin camped on any cell state, UE shall only apply the
priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated
signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped
normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current
frequency to be the lowest priority frequency (i.e. lower than any of the network configured values).

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT freguencies that are givenin
system information and for which the UE has a priority provided.
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In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies
due to the previously received RRCRelease with deprioritisationReq or al the frequencies of NR to be the lowest
priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped
RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection is performed on request by
NAS (TS 23.122[9)).

NOTE: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 38.133 [8] are till applicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE enters adifferent RRC state; or
- theoptional validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2: Equal priorities between RATS are not supported.
The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and
E-UTRA), if configured, at inter-RAT cell (re)selection.

NOTE 3: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.

[TS38.304, clause 5.2.4.2]
Following rules are used by the UE to limit needed measurements:

- If the serving cell fulfils Srxlev > Sinrasearche aNd Squal > Sinrasearcho, the UE may choose not to performintra-
frequency measurements.

- Otherwise, the UE shall perform intra-frequency measurements.

- TheUE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated
in system information and for which the UE has priority provided as defined in 5.2.4.1:

- For aNR inter-frequency or inter-RAT frequency with areselection priority higher than the reselection
priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-
frequency or inter-RAT frequencies according to TS 38.133 [§].

- For aNR inter-frequency with an equal or lower reselection priority than the reselection priority of the
current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection
priority of the current NR frequency:

- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

- Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of
equal or lower priority accordingto TS 38.133 [8].

[TS 38.304, clause 5.2.4.5]

If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- A cdl of ahigher priority NR or EUTRAN RAT/frequency fulfils Squal > Threshx, nighg during atime interval
Treselectiongar

Otherwise, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cédl of ahigher priority RAT/ frequency fulfils Srxlev > Threshx, nigie during atime interval Treselectiongrar;
and
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- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection
as defined in clause 5.2.4.6.

If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshseving, Lowg and acell of alower priority NR or E-UTRAN RAT/ frequency
fulfils Squal > Threshx, Lowg during atime interval Treselectiongar.

Otherwise, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- The serving cell fulfils Srxlev < Threshsaving, Lowp and a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/frequency shall take precedence over alower priority RAT/frequency if
multiple cells of different priorities fulfil the cell reselection criteria.

If more than one cell meets the above criteria, the UE shall reselect acell asfollows:

- If the highest-priority frequency isan NR frequency, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria of that RAT.

[TS38.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and R, for neighbouring cellsis defined by:

Rs= Qmeass +th5t - QOffsettemp

Rn= Qmeas,n 'QOff%t - QOffsettemp

where:

Qmeas RSRP measurement quantity used in cell reselections.

Qoffset For intra-frequency: Equals to Qoffsetsn, if Qoffsetsn is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsetsn plus Qoffsetirequency, if
Qoffsetsn is valid, otherwise this equals to Qoffsetsrequency-
Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3].

The UE shall perform ranking of all cellsthat fulfil the cell selection criterion S, which isdefined in 5.2.3.2.

The cells shall be ranked according to the R criteria specified above by deriving Qmeasn and Qmesssand calculating the R
values using averaged RSRP results.

If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If thiscell is
found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of
beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within
rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell
resel ection to the highest ranked cell among them. If this cell isfound to be not-suitable, the UE shall behave according
to subclause 5.2.4.4.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:
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- thenew cell isbetter than the serving cell according to the cell reselection criteria specified above during atime
interval Treselectiongrar;

- morethan 1 second has el apsed since the UE camped on the current serving cell.
6.1.2.20.3 Test description
6.1.2.20.3.1 Pre-test conditions

System Simulator:
- NRCedl 1, NR Cell 3and NR Cell 6.
- System information combination NR-4 as defined in TS 38.508-1 [4] Table 4.4.3.1.2-1 isused in NR cells.

UE:
None.
Preamble:
- TheUEisin state IN-A on NR Cell 1(serving cell) according to TS 38.508-1 [4] Table 4.4A.2-1.
6.1.2.20.3.2 Test procedure sequence

Table 6.1.2.20.3.2-1/2 illustrates the downlink power levels and other changing parameters to be applied for the NR
cells at various time instants of the test execution. The exact instants on which these values shall be applied are
described in the texts in this clause. The configuration "TO" indicates the initial conditions. Subseguent configurations
marked "T1", "T2" and "T3" are applied at the points indicated in the Main behaviour description in Table 6.1.2.20.3.2-

3.

Table 6.1.2.20.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR NR NR Remark
Cell 1 Cell 3 Cell 6
TO | SS/PBCH dBm/SCS -88 Off Off The power level values are assigned to ensure
SSS EPRE the UE registered on NR Cell 1.
T1 | SS/PBCH dBm/SCS -88 -78 Off The power level values are assigned to satisfy
SSS EPRE RNR cell 1 < RNR cell 3.
T2 | SS/PBCH dBm/SCS Off -78 -78 The power level values are assigned to satisfy
SSS EPRE Srxlevnr ceil1 < 0 and Srxlevnr cels > Threshnr
Cell 6, high.
T3 | SS/PBCH dBm/SCS Off -78 -98 The power level values are assigned to satisfy
SSS EPRE Srxlevar cell 6 < Threshsering, low and Srxlevnr cell 3
> Threshnr cell 3, low, Srxlevar cell 1< 0.
Note: Power level “Off" is defined in TS38.508-1 [4] Table 6.2.2.1-3.

Table 6.1.2.20.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR NR NR Remark
Cell 1 Cell 3 Cell 6
TO | SS/PBCH dBm/SCS -91 Off Off The power level values are assigned to ensure
SSS EPRE the UE registered on NR Cell 1.
T1 | SS/PBCH dBm/SCS -91 -82 Off The power level values are assigned to satisfy
SSS EPRE RNR cell 1 < RNR cell 3.
T2 | SS/PBCH dBm/SCS Off -82 -82 The power level values are assigned to satisfy
SSS EPRE Srxlevnr celi1 < 0 and Srxlevnr cell s > Threshnr
Cell 6, high-
T3 | SS/PBCH dBm/SCS Off -82 -100 The power level values are assigned to satisfy
SSS EPRE Srxlevnr cell6 < Threshsening, iow and SrxleVnr cell 3
> Threshnr cell 3, low, Srxlevnr cell 1< 0.
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Table 6.1.2.20.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS changes NR Cell 3 SS PBCH SSS - - - -
EPRE level according to the row "T1" in table
6.1.2.20.3.2-1/2.
2 | Wait for 66[FR1]/258[FR2] seconds to allow UE - - - -
to recognise the change.
3 Check: Does the test result of generic test - - 1 -
procedure in TS 38.508-1 [4] Table 4.9.4.2.2-1
indicate that the UE is camped on NR Cell 3?
4 | The SS changes NR Cell 1 and NR Cell 6 SSS - - - -
levels according to the row "T2" in table
6.1.2.20.3.2-1/2.
5 | Wait for 34[FR1]/130[FR2] seconds to allow UE - - - -
to recognise the change.
6 Check: Does the test result of generic test - - 2 -
procedure in TS 38.508-1 [4] Table 4.9.4.2.2-1
indicate that the UE is camped on NR Cell 67
7 The SS changes NR Cell 6 SSS level according - - - -
to the row "T3" in table 6.1.2.20.3.2-1/2.
8 | Wait for 8[FR1]/27[FR2] seconds to allow UE to - - - -
recognise the change.
9 Check: Does the test result of generic test - - 3 -
procedure in TS 38.508-1 [4] Table 4.9.4.2.2-1
indicate that the UE is camped on NR Cell 3?
Note: The wait time at steps 2 and 5 is Kcarrier*Tdetect, NR_inter and at Step 8 it is Kcarrier* Tevaluate,NR_inter (@S per TS 38.133
[30], clause 4.2.2.4) plus the time to read the system information Tsi-nr.

6.1.2.20.3.3 Specific message contents

Table 6.1.2.20.3.3-1: Conditions for specific message contents in Tables below

Condition Explanation
NR Cell 1 This condition applies to system information transmitted on NR Cell 1.
NR Cell 3 This condition applies to system information transmitted on NR Cell 3.
NR Cell 6 This condition applies to system information transmitted on NR Cell 6.

Table 6.1.2.20.3.3-2: SIB2 of NR Cell 6 (preamble and all steps, Table 6.1.2.20.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectionServingFreginfo

SEQUENCE {
threshServingLowP 10 20 dB
cellReselectionPriority 5
}
}
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Table 6.1.2.20.3.3-3: SIB4 of NR Cell 1, NR Cell 3 and NR Cell 6 (preamble and all steps, Table

6.1.2.20.3.2-3)
Derivation Path: TS 38.508-1 [4], Table 4.6.2-3
Information Element Value/remark Comment Condition
SIB4 ::= SEQUENCE {
interFreqCarrierFreqList SEQUENCE 2 entry
SIZE (1..maxFreq) OF SEQUECNCE {
di-CarrierFreq[1] Same downlink ARFCN as used NR Cell 1
for NR Cell 6
Same downlink ARFCN as used NR Cell 3
for NR Cell 6
Same downlink ARFCN as used NR Cell 6
for NR Cell 3
threshX-HighP[1] 10 20 dB NR Cell 3
and FR1
9 18 dB NR Cell 3
and FR2
cellReselectionPriority[1] 5 NR Cell 1
5 NR Cell 3
di-CarrierFreq[2] Same downlink ARFCN as used NR Cell 1
for NR Cell 3
cellReselectionPriority[2] 4 NR Cell 1
}
}
6.1.2.21 Cell reselection, SintraSearchQ and SnonintraSearchQ
6.1.2.21.1 Test Purpose (TP)
(1)

with { UEin NR RRC_IDLE state, and the UE is not in high nobility state }
ensure that {
when { UE receives non-zero SlntraSearchQ in systeminformation }
then { UE perfornms nmeasurenment and resel ects the highest ranked cell upon Squal <
Sl ntraSearchQ }

}

)

with { UEin NR RRC_IDLE state, and the UE is not in high nobility state }
ensure that {
when { UE receives non-zero SnonlntraSearchQ in systeminfornmation }
then { UE perforns neasurenent and reselects the cell which belongs to the equal priority
frequency cell upon Squal < SnonlntraSearchQ }

©)
with { UEin NR RRC_IDLE state, and the UE is not in high nobility state }
ensure that {

when { UE receives non-zero SnonlntraSearchQ in systeminformation }

then { UE perforns neasurenent and reselects the cell which belongs to the high priority
frequency cell upon Squal > SnonlntraSearchQ }

6.1.2.21.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in TS 38.304: clause 5.2.4.1,
5.24.2,52.45,5.2.4.6 and 5.2.4.7. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.4.1]
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Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system
information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case
of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the
field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall
ignore all the priorities provided in system information. If UE isin camped on any cell state, UE shall only apply the
priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated
signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped
normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current
frequency to be the lowest priority frequency (i.e. lower than any of the network configured values).

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT freguencies that are givenin
system information and for which the UE has a priority provided.

In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies
due to the previously received RRCRelease with deprioritisationReq or al the frequencies of NR to be the lowest
priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped
RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection is performed on request by
NAS(TS23.122[9)).

NOTE: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 38.133 [8] are till applicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE enters adifferent RRC state; or
- theoptional validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2: Equal priorities between RATs are not supported.
The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and
E-UTRA), if configured, at inter-RAT cell (re)selection.

NOTE 3: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.

[TS38.304, clause 5.2.4.2]
Following rules are used by the UE to limit needed measurements:

- If the serving cell fulfils Srxlev > Sintrasearche aNd Squal > Sinrasearcho, the UE may choose not to performintra-
frequency measurements.

- Otherwise, the UE shall perform intra-frequency measurements.

- TheUE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated
in system information and for which the UE has priority provided as defined in 5.2.4.1:

- For aNR inter-frequency or inter-RAT frequency with areselection priority higher than the reselection
priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-
frequency or inter-RAT frequencies according to TS 38.133 [§].

- For aNR inter-frequency with an equal or lower reselection priority than the reselection priority of the
current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection
priority of the current NR frequency:

- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

- Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of
equal or lower priority accordingto TS 38.133 [8].
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[TS38.304, clause 5.2.4.5]

If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on
the current serving cell, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- A cél of ahigher priority NR or EUTRAN RAT/frequency fulfils Squal > Threshx, nighg during atime interval
Treselectionrat

Otherwise, cell reselection to a cell on ahigher priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cdll of ahigher priority RAT/ frequency fulfils Srxlev > Threshx, wigne during atime interval Treselectiongar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to acell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection
as defined in clause 5.2.4.6.

If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshseving Lowo @nd a cell of alower priority NR or E-UTRAN RAT/ frequency
fulfils Squal > Threshx, Lowg during atime interval Treselectiongrar.

Otherwise, cell reselection to a cell on alower priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- The serving cell fulfils Srxlev < Threshsaving, Lowp and a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- More than 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/frequency shall take precedence over alower priority RAT/frequency if
multiple cells of different priorities fulfil the cell reselection criteria

If more than one cell meets the above criteria, the UE shall reselect acell asfollows:

- If the highest-priority frequency isan NR frequency, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria of that RAT.

[TS38.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Ry, for neighbouring cellsis defined by:
Rs = Qmeass +Qnyst - Qoffsettemp
Rn= Qmeasn 'QOff%t - QOffSGttemp

where:

Qmeas RSRP measurement quantity used in cell reselections.

Qoffset For intra-frequency: Equals to Qoffsetsn, if Qoffsetsn is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsetsn plus Qoffsetirequency, if
Qoffsetsn is valid, otherwise this equals to Qoffsetirequency.
Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3].

The UE shall perform ranking of all cellsthat fulfil the cell selection criterion S, which is defined in 5.2.3.2.
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The cells shall be ranked according to the R criteria specified above by deriving Qmeasn and Qmeass and calculating the R
values using averaged RSRP results.

If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If thiscell is
found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of
beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within
rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell
resel ection to the highest ranked cell among them. If this cell isfound to be not-suitable, the UE shall behave according
to subclause 5.2.4.4.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:

- thenew cell is better than the serving cell according to the cell reselection criteria specified above during atime
interval Treselectiongrar;

- morethan 1 second has el apsed since the UE camped on the current serving cell.
[TS38.304, clause 5.2.4.7]
5.2.4.7.0 Genera reselection parameters
Cell reselection parameters are broadcast in system information and are read from the serving cell as follows:
absT hreshSS-BlocksConsolidation

This specifies minimum threshold of the beam which can be used for selection of the highest ranked cell, if
rangeToBestCell is configured.

cellReselectionPriority

This specifies the absolute priority for NR frequency or E-UTRAN fregquency.
cellReselectionSubPriority

This specifies the fractional priority value added to cellResel ectionPriority for NR frequency or E-UTRAN frequency.
Qoffsetsn

This specifies the offset between the two cells.

Qoffsetirequency

Frequency specific offset for equal priority NR frequencies.

Qhyst

This specifies the hysteresis value for ranking criteria

Qoffsettemp

This specifies the additional offset to be used for cell selection and re-selection. It istemporarily used in case the RRC
Connection Establishment fails on the cell as specified in TS 38.331 [3].

Qqualmin

This specifies the minimum required quality level in the cell in dB.

erlevmin

This specifies the minimum required Rx level inthe cell in dBm.

erlevmi noffsetcell

This specifies the cell specific Rx level offset in dB to Qrxlevmin.

Qqualminoffsetce!l
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This specifies the cell specific quality level offset in dB to Qqualmin.
rangeT oBestCell

This specifies the R value range which the cells whose R value is within the range can be a candidate for the highest
ranked cell.

Treselectionrat

This specifies the cell reselection timer value. For each target NR frequency and for each RAT other than NR, a specific
value for the cell reselection timer is defined, which is applicable when evaluating reselection within NR or towards
other RAT (i.e. Treselectionrat for NR is Treselectionng, for E-UTRAN Treselectionzytra).

NOTE: Treselectiongatis not broadcast in system information but used in reselection rules by the UE for each
RAT.

Treselectionnr

This specifies the cell reselection timer value Treselectiongat for NR. The parameter can be set per NR frequency as
specified in TS 38.331 [3].

Treselectioneutra
This specifies the cell reselection timer value Treselectiongat for E-UTRAN.
Threshx, Highp

This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency
than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.

Threshx, Higho

This specifies the Squal threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency
than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.

Threshx, Lowp

This specifies the Srxlev threshold (in dB) used by the UE when resel ecting towards a lower priority RAT/ frequency
than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.

Threshx, LowQ

This specifies the Squal threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency
than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.

ThreShServing, LowP

This specifies the Srxlev threshold (in dB) used by the UE on the serving cell when reselecting towards alower priority
RAT/ frequency.

ThreShServing, LowQ

This specifies the Squal threshold (in dB) used by the UE on the serving cell when reselecting towards alower priority
RAT/ frequency.

SintrasearchP

This specifies the Srxlev threshold (in dB) for intra-frequency measurements.

SintrasearchQ

This specifies the Squal threshold (in dB) for intra-frequency measurements.

SnonintrasearchP

This specifies the Srxlev threshold (in dB) for NR inter-frequency and inter-RAT measurements.

Snonl ntraSearchQ
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This specifies the Squal threshold (in dB) for NR inter-frequency and inter-RAT measurements.
5.2.4.7.1 Speed dependent reselection parameters

Speed dependent reselection parameters are broadcast in system information and are read from the serving cell as
follows:

T crRmax

This specifies the duration for evaluating allowed amount of cell reselection(s).

Ncr M

This specifies the maximum number of cell reselections to enter Medium-mobility state.
Ncr H

This specifies the maximum number of cell reselections to enter High-mobility state.

T cRmaxHyst

This specifies the additional time period before the UE can enter Normal-mobility state.
Speed dependent ScalingFactor for Qhyst

This specifies scaling factor for Qhyst in sf-High for High-mobility state and sf-Medium for Medium-mobility state.
Speed dependent ScalingFactor for Treselectionnr

This specifies scaling factor for Treselectionyrin sf-High for High-mobility state and sf-Medium for Medium-mobility
state.

Speed dependent ScalingFactor for Treselectioneutra

This specifies scaling factor for Treselectioneytra in sf-High for High-mobility state and sf-Medium for Medium-
mobility state.

6.1.2.21.3 Test description
6.1.2.21.3.1 Pre-test conditions

System Simulator:
- NRCdl 1, NRCdl2and NR Cell 3

- System information combination NR-4 as defined in TS 38.508-1 [4] Table 4.4.3.1.2-1, and message contents
defined in clause 4.6.1 and clause 4.6.2 with QBASED condition isused in NR cells.

UE:
None.
Preamble:
- TheUEisin state IN-A on NR Cell 1(serving cell) according to TS 38.508-1 [4] Table 4.4A.2-1.
6.1.2.21.3.2 Test procedure sequence

Table 6.1.2.21.3.2-1/2 illustrates the downlink power levels and other changing parameters to be applied for the NR
cells at various time instants of the test execution. The exact instants on which these values shall be applied are
described in the texts in this clause. The configuration "TQ" indicates the initial conditions. Subsequent configurations
marked "T1", "T2","T3" and "T4" are applied at the points indicated in the Main behaviour description in Table
6.1.2.21.3.2-3.
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Table 6.1.2.21.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR NR NR Remark
Celll | Cell2 | Cell 3
TO | SS/PBCH The power level values are assigned to
SSS EPRE dBm/SCS -88 Off off ensure the UE registered on NR Cell 1.
T1 | SS/PBCH dBm/SCS -94 -80 -118 | Squal of NR Cell 1 is less than Sintrasearchq.
SSS EPRE
RSRQ dB -13.78 | -10.96 | -34.81
erlevmin dBm -110 -110 -110
Qqualmin dB -20 -20 -20
SIntraSearchQ dB 20 20 20
Noc dBm/SCS -94 -94 -94
Srxlev dB 16 30 -8
Squal dB 6.22 9.04 | -14.81
T2 | SS/PBCH dBm/SCS -118 -94 -80 Squal of NR Cell 2 is less than SnonintrasearchQ.
SSS EPRE
RSRQ dB -34.81 | -13.78 | -10.96
erlevmin dBm -110 -110 -110
Qqualmin dB -20 -20 -20
SnonlmraSearchQ dB 20 20 20
Noc dBm/SCS -94 -94 -94
Srxlev dB -8 16 30
Squal dB -14.81 | 6.22 9.04
T3 SS/PBCH dBm/SCS -118 -118 -80
SSS EPRE
RSRQ dB -34.81 | -34.81 | -10.96
erlevmin dBm -110 -110 -110
Qqualmin dB -20 -20 -20
SnonlmraSearchQ dB 20 20 2
Noc dBm/SCS -94 -94 -94
Srxlev dB -8 -8 30
Squal dB -14.81 | -14.81 | 9.04
T4 | SS/PBCH dBm/SCS -80 -118 -80 Squal of NR Cell 3 is greater than
SSS EPRE ShonintraSearchQ but NR Cell 1 is hlgh priority cell.
RSRQ dB -10.96 | -34.81 | -10.96
erlevmin dBm -110 -110 -110
Qqualmin dB -20 -20 -20
SnonlntraSearchQ dB 20 20 2
Noc dBm/SCS -94 -94 -94
Srxlev dB 30 -8 30
Squal dB 9.04 | -14.81 | 9.04
Note: Power level “Off” is defined in TS38.508-1 [4] Table 6.2.2.1-3.
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Table 6.1.2.21.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR NR NR Remark
Cell 1 Cell 2 Cell 3

TO | SS/PBCH The power level values are assigned to

SSS EPRE dBm/SCS FFS Off Off ensuFr)e the UE registered on NRgCeII 1.
T1 | SS/PBCH dBm/SCS FFS FFS FFS Squal of NR Cell 1 is less than

SSS EPRE SIntraSearchQ.

RSRQ dB FFS FFS FFS

erlevmin dBm

110+D | 110+D | 110+D
elta(N | elta(N elta(N
Rf1) Rf1) Rf1)

Qqualmin dB -20 -20 -20

SIntraSearchQ dB 20 20 20

Noc dBm/SCS FES FES FES

Srxlev dB FES FES FES

Squal dB FFS FFS FFS

T2 | SS/PBCH dBm/SCS FFS FFS FFS Squal of NR Cell 2 is less than

SSS EPRE SnonlntraSearchQ.

RSRQ dB FES FES FES

erlevmin dBm

110+D | 110+D | 110+D
elta(N | elta(N elta(N
Rf1) Rf1) Rf1)

Qqualmin dB -20 -20 -20
SnonlmraSearchQ dB 20 20 20

Noc dBm/SCS FES FES FES
Srxlev dB FES FES FES
Squal dB FES FFES FES
SS/PBCH FFS FFS FFS

T3 SSS EPRE dBm/SCS

RSRQ dB FES FES FES
erlevmin dBm

110+D | 110+D | 110+D
elta(N | elta(N elta(N
Rf1) Rf1) Rf1)

Qqualmin dB -20 -20 -20
SnonlmraSearchQ dB 20 20 2
Noc dBm/SCS FES FES FES
Srxlev dB FES FES FES
Squal dB FES FFS FES
T4 | SS/IPBCH dBm/SCS FFS FFS FFS Squal of NR Cell 3 is greater than
SSS EPRE ShonlintrasearchQ but NR Cell 1 is hlgh
RSRQ dB FES FES FES priority cell.
Srxlev dB FES FES FES
erlevmin - - -
110+D | 110+D | 110+D
dBm

elta(N | elta(N elta(N
Rf1) Rf1) Rf1)

Qqualmin dB -20 -20 -20
SnonlmraSearchQ dB 20 20 2
Noc dBm/SCS FFS FFS FFS
Squal dB FFS FFS FFS
Note: The uncertain downlink signal level is specified in TS 38.508-1 [4] section FFS

ETSI



3GPP TS 38.523-1 version 16.8.0 Release 16 168 ETSI TS 138 523-1 V16.8.0 (2021-09)

Table 6.1.2.21.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS re-adjusts the SS/PBCH EPRE levels - - - -
according to row "T1" in table 6.1.2.21.3.2-

1/2.

2 Wait for 34 seconds to allow UE to recognise - - - -
the change.

3 Check: Does the test result of generic test - - 1 P

procedure in TS 38.508-1 [4] Table 4.9.4-1
indicate that the UE is camped on NR Cell 2?
4 The SS re-adjusts the SSS levels according - - - -
to row "T2" in table 6.1.2.21.3.2-1/2.
5 Wait for 34 seconds to allow UE to recognise - - - -
the change.
6 Check: Does the test result of generic test - - 2 P
procedure in TS 38.508-1 [4] Table 4.9.4-1
indicate that the UE is camped on NR Cell 3?
6A | The SS re-adjusts the SSS levels according - - - -
to row "T3" in table 6.1.2.21.3.2-1/2.
7 Void.

8 The SS changes the Sronintrasearchq for NR Cell - - - -
3 according to row "T3" in table 6.1.2.21.3.2-
1/2, The ValueTag of SIB2 in the SI-
Schedulinginfo of SIB1 is increased on NR
Cell 3.

8A | The SS notifies the UE of change of System <-- NR RRC: Paging - -
Information on NR Cell 3 by send Short
Message on PDCCH using P-RNTI.

9 Wait for 2.1* modification period to allow the - - -
new system information to take effect.
10 | The SS re-adjusts the SSS levels according - - - -
to row "T4" in table 6.1.2.21.3.2-1/2.
11 | Wait for 120 seconds to allow UE to - - - -
recognise the change.
12 | Check: Does the test result of generic test - - 3 P
procedure in TS 38.508-1 [4] Table 4.9.4-1
indicate that the UE is camped on NR Cell 1?

6.1.2.21.3.3 Specific message contents

Table 6.1.2.21.3.3-1: Conditions for specific message contents in Tables below

Condition Explanation
NR Cell 1 This condition applies to system information transmitted on NR Cell 1.
NR Cell 2 This condition applies to system information transmitted on NR Cell 2.
NR Cell 3 This condition applies to system information transmitted on NR Cell 3.
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Table 6.1.2.21.3.3-2: SIB2 of NR Cell 1, NR Cell 2 and NR Cell 3 (preabmle, Table 6.1.2.21.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition
SIB2 ::= SEQUENCE {
cellReselectionServingFregInfo
SEQUENCE {
s-NonlIntraSearchP 0 0dB
s-NonlIntraSearchQ 20 20 dB
cellReselectionPriority 5 NR Cell 1
1 NR Cell 2 and Cell
3
}
intraFregCellReselectioninfo SEQUENCE
{
s-IntraSearchP 0 0dB
s-IntraSearchQ 20 20 dB
}
}

Table 6.1.2.21.3.3-3: SIB4 of NR Cell 2 and NR Cell 3 (preabmle and all steps, Table 6.1.2.21.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-3

Information Element Value/remark Comment Condition
SIB4 ::= SEQUENCE {
interFreqCarrierFreqList SEQUENCE 1 entry
(SIZE (1..maxFreq)) OF
InterFreqCarrierFreginfo {
InterFreqCarrierFreqinfo[1] SEQUENCE entry 1
{
dI-CarrierFreq Same downlink ARFCN as used NR Cell 2
for NR Cell 3
Same downlink ARFCN as used NR Cell 3
for NR Cell 1
t-ReselectionNR 1
threshX-HighP 7 14 dBm NR Cell 3
threshX-Q SEQUENCE { NR Cell 3
threshX-HighQ 20
threshX-LowQ 5
cellReselectionPriority 5 NR Cell 3
1 NR Cell 2
}
}
}
Table 6.1.2.21.3.3-4: SIB1 of NR Cell 3 (step 8, Table 6.1.2.21.3.2-3)
Derivation Path: TS 38.508-1 [4], Table 4.6.1-28
Information Element Value/remark Comment Condition
SIB1 ::= SEQUENCE {
si-SchedulingInfo SI-Schedulinginfo
}
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Table 6.1.2.21.3.3-4a: SIB4 of NR Cell 3 (step 8, Table 6.1.2.21.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-3

Information Element Value/remark Comment Condition

SIB4 ::= SEQUENCE {

interFreqCarrierFreqList SEQUENCE 1 entry
(SIZE (1..maxFreq)) OF
InterFreqCarrierFreginfo {

InterFreqCarrierFreqinfo[1] SEQUENCE entry 1
{

threshX-Q SEQUENCE { NR Cell 3

threshX-HighQ 5

threshX-LowQ 5

}

}

}

}

Table 6.1.2.21.3.3-5: SI-Schedulinginfo (si-SchedulingInfo in Table 6.1.2.21.3.3-4)

Derivation Path: TS 38.508-1 [4], Table 4.6.3-173

Information Element Value/remark Comment Condition

SI-SchedulingInfo ::= SEQUENCE {

schedulingInfoList SEQUENCE 1 entry
(SIZE(1..maxSl-Message)) OF
Schedulinglnfo {

Schedulinginfo[1] SEQUENCE { entry 1

sib-Mappinginfo SEQUENCE (SIZE 2 entries
(1..maxSIB)) OF SIB-Typelnfo {

SIB-Typelnfo[1] SEQUENCE { entry 1
type sibType2
valueTag 1

}

SIB-Typelnfo[2] SEQUENCE { entry 2
type sibType4
valueTag 1

}

}
}

Table 6.1.2.21.3.3-6: SIB2 of NR Cell 3 (step 8, Table 6.1.2.21.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectionServingFreginfo
SEQUENCE {

s-NonlintraSearchQ 2 2dB
}

}

6.1.2.22 Inter-frequency cell reselection based on common priority information with
parameters ThreshX, HighQ, ThreshX, LowQ and ThreshServing, LowQ

6.1.2.22.1 Test Purpose (TP)

@

with { UEin NR RRC_IDLE state }
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ensure that {
when { UE detects the cell re-selection criteria are net for the cell which belongs to the higher
priority frequency }
then { UE reselects the cell which belongs to the higher priority frequency }
}

&)
with { UEin NR RRC_IDLE state }
ensure that {
when { UE detects the cell re-selection criteria are net for the cell which belongs to the | ower
priority frequency }
then { UE reselects the cell which belongs to the lower priority frequency }

}

6.1.2.22.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in TS 38.304: clause 5.2.4.5, and
5.2.4.7. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.4.5]

If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on
the current serving cell, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- A cél of ahigher priority NR or EUTRAN RAT/frequency fulfils Squal > Threshy, ighg during atime interval
Treselectionrat

Otherwise, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cdll of ahigher priority RAT/ frequency fulfils Srxlev > Threshx, wigne during atime interval Treselectiongar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to acell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection
as defined in clause 5.2.4.6.

If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on
the current serving cell, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshseving, Lowg and acell of alower priority NR or E-UTRAN RAT/ frequency
fulfils Squal > Threshx, Lowg during atime interval Treselectiongar.

Otherwise, cell reselection to a cell on alower priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- The serving cell fulfils Srxlev < Threshsaving, Lowp and a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/frequency shall take precedence over alower priority RAT/frequency if
multiple cells of different priorities fulfil the cell reselection criteria

If more than one cell meets the above criteria, the UE shall reselect acell asfollows:

- If the highest-priority frequency isan NR frequency, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria of that RAT.

[TS 38.304, clause 5.2.4.7]
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5.2.4.7.0 Genera reselection parameters
Cell reselection parameters are broadcast in system information and are read from the serving cell asfollows:
absT hreshSS-BlocksConsolidation

This specifies minimum threshold of the beam which can be used for selection of the highest ranked cell, if
rangeToBestCell is configured.

cellReselectionPriority

This specifies the absolute priority for NR frequency or E-UTRAN freguency.
cellReselectionSubPriority

This specifies the fractional priority value added to cellResel ectionPriority for NR frequency or E-UTRAN frequency.
Qoffsetsn

This specifies the offset between the two cells.

Qoffsetirequency

Frequency specific offset for equal priority NR frequencies.

Qnys

This specifies the hysteresis value for ranking criteria.

Qoffsettemp

This specifies the additional offset to be used for cell selection and re-selection. It istemporarily used in case the RRC
Connection Establishment fails on the cell as specified in TS 38.331 [3].

Qqualmin

This specifies the minimum required quality level in the cell in dB.
Qrxievmin

This specifies the minimum required Rx level inthe cell in dBm.
Qrxievminoffsetcell

This specifies the cell specific Rx level offset in dB to Qrxlevmin.
Qqualminoffsetcell

This specifies the cell specific quality level offset in dB to Qqualmin.
rangeT oBestCell

This specifies the R value range which the cells whose R value is within the range can be a candidate for the highest
ranked cell.

Treselectionrat

This specifies the cell reselection timer value. For each target NR frequency and for each RAT other than NR, a specific
value for the cell reselection timer is defined, which is applicable when evaluating resel ection within NR or towards
other RAT (i.e. Treselectionrat for NR is Treselectionng, for E-UTRAN Treselectiongyrra).

NOTE: Treselectiongatis not broadcast in system information but used in reselection rules by the UE for each
RAT.

Treselectionnr

This specifies the cell reselection timer value Treselectionzat for NR. The parameter can be set per NR frequency as
specified in TS 38.331 [3].
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Treselectioneutra
This specifies the cell reselection timer value Treselectiongat for E-UTRAN.
Threshx, nighp

This specifies the Srxlev threshold (in dB) used by the UE when resel ecting towards a higher priority RAT/ frequency
than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.

Threshx, Higho

This specifies the Squal threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency
than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.

Threshx, Lowp

This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency
than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.

Threshx, LowQ

This specifies the Squal threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency
than the current serving frequency. Each frequency of NR and E-UTRAN might have a specific threshold.

ThreShServing, LowP

This specifies the Srxlev threshold (in dB) used by the UE on the serving cell when reselecting towards a lower priority
RAT/ frequency.

ThreShServing, LowQ

This specifies the Squal threshold (in dB) used by the UE on the serving cell when reselecting towards alower priority
RAT/ frequency.

SintrasearchP

This specifies the Srxlev threshold (in dB) for intra-frequency measurements.

SintrasearchQ

This specifies the Squal threshold (in dB) for intra-frequency measurements.

SnonintrasearchP

This specifies the Srxlev threshold (in dB) for NR inter-frequency and inter-RAT measurements.
ShonintraSearchQ

This specifies the Squal threshold (in dB) for NR inter-frequency and inter-RAT measurements.
5.2.4.7.1 Speed dependent reselection parameters

Speed dependent reselection parameters are broadcast in system information and are read from the serving cell as
follows:

T crmax

This specifies the duration for evaluating allowed amount of cell reselection(s).

Ncr m

This specifies the maximum number of cell reselections to enter Medium-mobility state.
Ncr H

This specifies the maximum number of cell reselections to enter High-mobility state.

TCRmaxHyst
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This specifies the additional time period before the UE can enter Normal-mobility state.

Speed dependent ScalingFactor for Qhyst

This specifies scaling factor for Qhyst in sf-High for High-mobility state and sf-Medium for Medium-mobility state.
Speed dependent ScalingFactor for Treselectionnr

This specifies scaling factor for Treselectionnrin sf-High for High-mobility state and sf-Medium for Medium-mobility
state.

Speed dependent ScalingFactor for Treselectioneutra

This specifies scaling factor for TreselectioneyTra in sf-High for High-mobility state and sf-Medium for Medium-
mobility state.

6.1.2.22.3 Test description

6.1.2.22.3.1 Pre-test conditions

System Simulator:
- NRCedl 1and NR Cell 3.

- System information combination NR-4 as defined in TS 38.508-1 [4] Table 4.4.3.1.2-1, and message contents
defined in clause 4.6.1 and clause 4.6.2 with QBASED condition isused in NR cells.

UE:
None.
Preamble:
- TheUEisin state IN-A on NR Cell 1(serving cell) according to TS 38.508-1 [4] Table 4.4A.2-1.
6.1.2.22.3.2 Test procedure sequence

Table 6.1.2.22.3.2-1/2 illustrates the downlink power levels and other changing parameters to be applied for the NR
cells at various time instants of the test execution. The exact instants on which these values shall be applied are
described in the texts in this clause. The configuration "TQ" indicates the initial conditions. Subsequent configurations
marked "T1" and "T2" are applied at the pointsindicated in the Main behaviour description in Table 6.1.2.22.3.2-3.

Table 6.1.2.22.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR Cell NR Cell Remark
1 3
TO | SS/PBCH dBm/SCS -88 Off The power level values are assigned to
SSS EPRE ensure the UE registered on NR Cell 1.
Tl | SS/PBCH dBm/SCS -88 -88 The power level values are assigned to
SSS EPRE satisfy Srxlevnr ceii1 > 0, Srxlevar celi 3 <
RSRQ dB -10.76 -10.76 Threshnr cell 3, highe, Squalnr cei1 > 0 and
Qqualmin dB -20 -20 Squalnr cel 3 > Threshnr cell 3, highQ-
Qrxlevmin dBm -106 -106
Noc dBm/SCS -145 -145
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T2 | SS/PBCH dBm/SCS -88 -94 The power level values are assigned to
SSS EPRE satisfy Srxlevnr cell 3 > Threshsening, lowr and
RSRQ dB -10.76 -10.76 Squalnr cell 1 > Threshnr celil 1, lowg. But
Qqualmin dB -20 -20 Squalnr cei 3 is larger than Threshserving, lowq
Qrxlevmin dBm -106 -106
Noc dBm/SCS -145 -145

T3 | threshServi | dB 4 26 The values are assigned to satisfy Squalnr
ngLowQ cell3 < ThI’EShserving, lowQ and SquaINR cell3 <
thresh nr dB 20 - Threshnr cell 3, highQ.
Cell 3 -
HighQ

Note: Power level “Off" is defined in TS38.508-1 [4] Table 6.2.2.1-3.

Table 6.1.2.22.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR Cell NR Cell Remark
1 3

TO | SS/PBCH dBm/SCS FFS Off The power level values are assigned to
SSS EPRE ensure the UE registered on NR Cell 1.

Tl | SS/PBCH dBm/SCS FFS FFS The power level values are assigned to
SSS EPRE satisfy Srxlevnr celi1 > 0, Srxlevnr cell 3 <
RSRQ dB FFS FFS Threshnr cell 3, highp, Squalnr celi1 > 0 and
Qqualmin dB -20 -20 Squalnr cel 3 > Threshnr cell 3, highQ-
Qrxlevmin dBm -106 -106
Noc dBm/SCS FFS FFS

T2 | SS/PBCH dBm/SCS FFS FFS The power level values are assigned to
SSS EPRE satisfy Srxlevnr cell 3 > Threshsening, lowp and
RSRQ dB FFS FFS Squalnr celi 1 > Threshnr cell 1, lowq. But
Qqualmin dB -20 -20 Squalnr cen 3 is larger than Threshsening, lowg
Qrxlevmin dBm -106 -106
Noc dBm/SCS FFS FFS

T3 | threshServi | dB 4 26 The values are assigned to satisfy Squalnr
ngLowQ cell 3 < Threshsening, lowg and Squalnr celz <
thresh nr dB 20 - Threshnr cel 3, highQ.

Cell 3 -
HighQ
Note: The uncertain downlink signal level is specified in TS 38.508-1 [4] section FFS.
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Table 6.1.2.22.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS changes NR Cell 3 SS/PBCH EPRE - - - -
level according to the row "T1" in table
6.1.2.22.3.2-1/2.

2 | Wait for 34 seconds to allow UE to recognise - - - -
the change.
3 Check: Does the test result of generic test - - 1
procedure in TS 38.508-1 [4] Table 4.9.4-1
indicate that the UE is camped on NR Cell 3?
4 | The SS changes the SSS level according to - - - -
the row "T2" in table 6.1.2.22.3.2-1/2.
5 | Wait for 8 seconds to allow UE to recognise - - - -

the change.

6 | The SS transmits a Paging message on NR <-- NR RRC: Paging - -
Cell 1.

6A | Check: Does the UE send an RRCSetup --> NR RRC: RRCSetupRequest 2 F

Request on NR Cell 1 within the next 10s?
7 The SS changes threshServingLowQ of NR - - - -
Cell 3 according to the row "T3" in table
6.1.2.22.3.2-1/2. The ValueTag of SIB2 in the
SI-Schedulinginfo of SIB1 is increased on NR
Cell 3.

The SS changes threshX-HighQ of NR Cell 1
according to the row "T3" in table 6.1.2.22.3.2-
1/2. The ValueTag of SIB4 in the SI-
Schedulinginfo of SIB1 is increased on NR
Cell 1.

The SS notifies the UE of change of System
Information on NR Cell 3 and celll by send SM
on PDCCH using P-RNTI.

8 | Wait for 2.1* modification period to allow the - - - -
new system information to take effect.
9 Check: Does the test result of generic test - - 2
procedure in TS 38.508-1 [4] Table 4.9.4-1
indicate that the UE is camped on NR Cell 1?

6.1.2.22.3.3 Specific message contents

Table 6.1.2.22.3.3-1: Conditions for specific message contents in Tables below

Condition Explanation
NR Cell 1 This condition applies to system information transmitted on NR Cell 1.
NR Cell 3 This condition applies to system information transmitted on NR Cell 3.

Table 6.1.2.22.3.3-2: SIB2 of NR Cell 1 and NR Cell 3 (preamble and all steps, Table 6.1.2.22.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectionServingFreginfo 1 entry
SEQUENCE {

threshServingLowP 2dB NR Cell 3

1
threshServingLowQ 4 4dB

cellReselectionPriority 5 NR Cell 3

}

}
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Table 6.1.2.22.3.3-3: SIB4 of NR Cell 1 and NR Cell 3 (preamble and all steps, Table 6.1.2.22.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-3

Information Element Value/remark Comment Condition
SIB4 ::= SEQUENCE {
interFreqCarrierFreqList SEQUENCE 1 entry
(SIZE (1..maxFreq)) OF
InterFreqCarrierFreginfo {
InterFreqCarrierFreqinfo[1] SEQUENCE entry 1
{
di-CarrierFreq Same downlink ARFCN as used NR Cell 1
for NR Cell 3
Same downlink ARFCN as used NR Cell 3
for NR Cell 1
g-RxLevMin -50 -100 dBm
g-QualMin -20 -20 dB
t-ReselectionNR 1
threshX-HighP 10 20 dBm NR Cell 1
threshX-Q SEQUENCE {
threshX-HighQ 4 4 dB NR Cell 1
threshX-LowQ 2 2 dB NR Cell 3
}
cellReselectionPriority 5 NR Cell 1
4 NR Cell 3
}
}
}

Table 6.1.2.22.3.3-4: SIB1 of NR Cell 3 (step 7, Table 6.1.2.22.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

Information Element Value/remark Comment Condition
SIB1 ::= SEQUENCE {
si-Schedulinginfo SI-Schedulinginfo
}

Table 6.1.2.22.3.3-5: SI-Schedulinginfo (si-SchedulingInfo in Table 6.1.2.22.3.3-4)

Derivation Path: TS 38.508-1 [4], Table 4.6.3-173

Information Element Value/remark Comment Condition

SI-SchedulingInfo ::= SEQUENCE {

schedulingInfoList SEQUENCE 1 entry
(SIZE(1..maxSl-Message)) OF
Schedulinglnfo {

SchedulingInfo[1] SEQUENCE { entry 1

sib-MappingInfo SEQUENCE (SIZE 1 entry
(1..maxSIB)) OF SIB-Typelnfo {

SIB-Typelnfo[1] SEQUENCE { entry 1
type sibType2
valueTag 1

}

}
}
}
}
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Table 6.1.2.22.3.3-6: SIB2 of NR Cell 3 (step 7, Table 6.1.2.22.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition
SIB2::= SEQUENCE {
cellReselectionServingFregInfo 1 entry
SEQUENCE {
threshServingLowQ 26 26 dB
}
}

Table 6.1.2.22.3.3-7: SIB1 of NR Cell 1 (step 7, Table 6.1.2.22.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

Information Element Value/remark Comment Condition
SIB1 ::= SEQUENCE {
si-Schedulinginfo SI-Schedulinginfo
}

Table 6.1.2.22.3.3-8: SI-Schedulinginfo (si-SchedulingInfo in Table 6.1.2.22.3.3-7)

Derivation Path: TS 38.508-1 [4], Table 4.6.3-173

Information Element Value/remark Comment Condition

SI-SchedulingInfo ::= SEQUENCE {

schedulingInfoList SEQUENCE 1 entry
(SIZE(1..maxSl-Message)) OF
Schedulinglnfo {

Schedulinginfo[1] SEQUENCE { entry 1

sib-Mappinginfo SEQUENCE (SIZE 1 entry
(1..maxSIB)) OF SIB-Typelnfo {

SIB-Typelnfo[1] SEQUENCE { entry 1
type sibType4
valueTag 1
}
}
}

Table 6.1.2.22.3.3-9: SIB4 of NR Cell 1 (step 7, Table 6.1.2.22.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-3
Information Element Value/remark Comment Condition
SIB4 ::= SEQUENCE {
interFreqCarrierFreqList SEQUENCE 1 entry
(SIZE (1..maxFreq)) OF
InterFreqCarrierFreginfo {
InterFreqCarrierFreqinfo[1] SEQUENCE entry 1
{
di-CarrierFreq Same downlink ARFCN as used
for NR Cell 3
threshX-Q SEQUENCE {
threshX-HighQ 20 20dB
}
}
}
}
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6.1.2.23 Cell reselection / MFBI
6.1.2.23.1 Test Purpose (TP)

)

with { UEis switched off }
ensure that {
when { UE is switched on a MFBI cell with the SIBl of the first frequency band indicated in
fregBandl ndi cator is not supported by UE and the second frequency band indicated in
fregBandl ndi cator is supported by UE}
then { the UE selects the cell}

}

@)

with { UEin NR RRC_IDLE state }
ensure that {
when { an equal priority NG RAN Intra-frequency neighbouring cell which has been included in the
frequencyBandLi st provided by the serving cell becones available, and, is better ranked than the
serving cell during a tinme interval TreselectionNR and, nore than 1 second has el apsed since the UE
canped on the current serving cell }
then { the UE reselects the new cell}

)

with { UEin NR RRC_IDLE state }
ensure that {
when { an equal priority NG RAN Inter-frequency neighbouring cell which has been included in the
frequencyBandLi st provided by the serving cell becones available, and, is better ranked than the
serving cell during a time interval TreselectionNR and, nore than 1 second has el apsed since the UE
canped on the current serving cell }
then { the UE reselects the new cell}

3

with { UEin NR RRC_IDLE state }
ensure that {
when { an equal priority NG RAN |Inter-band nei ghbouring cell which has been included in the
frequencyBandLi st provi ded by the serving cell becones available, and, is better ranked than the
serving cell during a time interval TreselectionNR and, nore than 1 second has el apsed since the UE
canped on the current serving cell }
then { the UE reselects the new cell}

6.1.2.23.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: TS 38.304, clause 5.2.4.2,
5.2.4.5,5.2.4.6 and TS 38.331, clause 5.2.2.4.2. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.4.2]
Following rules are used by the UE to limit needed measurements:

- If the serving cell fulfils Srxlev > Sinrasearche @aNd Squal > Sinrasearcho, the UE may choose not to performintra-
frequency measurements.

- Otherwise, the UE shall perform intra-frequency measurements.

- The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated
in system information and for which the UE has priority provided as defined in 5.2.4.1:

- For aNR inter-frequency or inter-RAT frequency with areselection priority higher than the reselection
priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-
frequency or inter-RAT frequencies according to TS 38.133 [§].

- For aNR inter-frequency with an equal or lower reselection priority than the reselection priority of the
current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection
priority of the current NR frequency:
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- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

- Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of
equal or lower priority accordingto TS 38.133 [8].

[TS38.304, clause 5.2.4.5]

If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on ahigher priority NR freguency or inter-RAT frequency than the
serving frequency shall be performed if:

- A cdl of ahigher priority NR or EUTRAN RAT/frequency fulfils Squal > Threshx, highg during atime interval
Treselectiongar

Otherwise, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cédl of ahigher priority RAT/ frequency fulfils Srxlev > Threshx, nigie during atime interval Treselectiongrar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection
as defined in clause 5.2.4.6.

If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshseving Lowo and a cell of alower priority NR or E-UTRAN RAT/ frequency
fulfils Squal > Threshx, Lowg during atime interval Treselectiongrar.

Otherwise, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- Theserving cell fulfils Srxlev < Threshsaving Lowp @nd a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/frequency shall take precedence over alower priority RAT/frequency if
multiple cells of different priorities fulfil the cell reselection criteria

If more than one cell meets the above criteria, the UE shall reselect acell asfollows:

- If the highest-priority frequency is an NR frequency, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, the strongest cell among the cells on the highest priority
frequency(ies) meeting the criteria of that RAT.

[TS38.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and R, for neighbouring cells is defined by:

Rs= Qmeass +th5t - QOffsettemp

Rn= Qmeas,n 'QOff%t - QOffsettemp

where:
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Qmeas RSRP measurement quantity used in cell reselections.

Qoffset For intra-frequency: Equals to Qoffsetsn, if Qoffsetsn is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsetsn plus Qoffsetirequency, if
Qoffsetsn is valid, otherwise this equals to Qoffsetsrequency-
Qoffsetiemp Offset temporarily applied to a cell as specified in TS 38.331 [3].

The UE shall perform ranking of all cellsthat fulfil the cell selection criterion S, which is defined in 5.2.3.2.

The cells shall be ranked according to the R criteria specified above by deriving Qmeasn and Qmesssand calculating the R
values using averaged RSRP results.

If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If thiscell is
found to be not-suitable, the UE shall behave according to clause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of
beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within
rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell
resel ection to the highest ranked cell among them. If this cell isfound to be not-suitable, the UE shall behave according
to clause 5.2.4.4.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:

- thenew cell is better than the serving cell according to the cell reselection criteria specified above during atime
interval Treselectiongrar;

- morethan 1 second has el apsed since the UE camped on the current serving cell.

NOTE: If rangeToBestCell is configured but absThreshSS-BlocksConsolidation is not configured on an NR
frequency, the UE considers that there is one beam above the threshold for each cell on that frequency.

[TS38.331, clause 5.2.2.4.2]
Upon receiving the SB1 the UE shall:

1> store the acquired SIB1,

1> if in RRC_CONNECTED while T311 is not running:
2> disregard the frequencyBandList, if received, whilein RRC_CONNECTED;
2> forward the cellldentity to upper layers;
2> forward the trackingAreaCode to upper layers;
2> apply the configuration included in the servingCell ConfigCommon;
1> else

2> if the UE supports one or more of the frequency bands indicated in the frequencyBandList for downlink, and
one or more of the frequency bandsindicated in the frequencyBandList for uplink for FDD, and they are not
downlink only bands, and

2> if the UE supports at least one additional SpectrumEmission in the NR-NS-PmaxList for a supported band in
the downlink and a supported band in uplink for FDD, and

2> if the UE supports the bandwidth of the initial uplink BWP and of theinitial downlink BWPs indicated in the
locationAndBandwidth fields in uplinkConfigCommon:

3> select the first frequency band in the frequencyBandList which the UE supports and for which the UE
supports at least one of the additional SpectrumEmission valuesin nr-NS-PmaxList, if present;

3> forward the cellldentity to upper layers;
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3> forward the trackingAreaCode to upper layers;

3> forward the PLMN identity to upper layers;

2> else
3> consider the cell asbarred in accordance with TS 38.304 [20]; and

3> perform barring asif intraFreqResel ection is set to notAllowed;
6.1.2.23.3 Test description
6.1.2.23.3.1 Pre-test conditions

System Simulator:

- NRCdl 1, NR Cdll 2, NR Cell 3and NR Cell 10 are configured according to TS 38.508-1 [4] Table 4.4.2-3. NR
Cell 1, NR Cell 2 and NR Cell 3 are MFBI capable cells.

- Cdl 1 belongs to the frequency which overlaps between bands controlled by IXITs
px_NR_OverlappingNotSupportedBand_MFBI and px_NR_PrimaryBand.

- Ceél 10 isdefined by IXIT px_NR_SecondaryBand.

- Cdl 2 belongs to the frequency which overlaps between bands controlled by IXITs
px_NR_OverlappingNotSupportedBand_MFBI and px_NR_PrimaryBand.

- Cdl 3 belongs to the frequency which overlaps between bands controlled by IXITs
px_NR_OverlappingNotSupportedBand_MFBI and px_NR_PrimaryBand.

- System information combination NR-4 as defined in TS 38.508 [4] clause 4.4.3.1.2 isused in NR cells.

UE:

- UE does not support the px_NR_OverlappingNotSupportedBand_MFBI band.

Preamble:

- UEsin state Switched OFF (state ON-B) according to 38.508-1 [4].

6.1.2.23.3.2 Test procedure sequence

Table 6.1.2.23.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cells at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. The configuration marked "T1", "T2", "T3", "T4" and "T5" are applied at the pointsindicated in the
Main behaviour description in Table 6.1.2.23.3.2-3.
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Table 6.1.2.23.3.2-1: Time instances of cell power level and parameter changes for FR1

Parameter Unit NR NR NR NR Remark
Cell 1 Cell 2 Cell 3 | Cell 10
T1 SS/PBCH dBm/ -88 “Off” “Off” “Off” The power level values are assigned
SSS EPRE SCS to ensure the UE registered on NR
Cell 1.
T2 SS/PBCH dBm/ -94 -88 “Off” "Off” The power level values are set so that
SSS EPRE SCS Rcell1 < Rcell 2.
T3 SS/PBCH dBm/ "Off" -94 -80 “Off” The power level values are set so that
SSS EPRE SCS Rcell1 < Rcell 3.
T4 SS/PBCH dBm/ “Off” “Off” -94 -80 The power level values are assigned
SSS EPRE SCS to ensure the UE registered on NR
Cell 10.
T5 SS/PBCH dBm/ -80 “Off” “Off” -94 The power level values are set so that
SSS EPRE SCS Rcell 10 < Rcell 1.

Note: Power level “Off" is defined in TS38.508-1 [4] Table 6.2.2.1-3.

Table 6.1.2.23.3.2-2: Time instances of cell power level and parameter changes for FR2

Parameter Unit NR NR NR NR Remark
Cell 1 Cell 2 Cell 3 | Cell 10
T1 SS/PBCH dBm/ -91 “Off” “Off” “Off” The power level values are assigned
SSS EPRE SCS to ensure the UE registered on NR
Cell 1.
T2 SS/PBCH dBm/ -91 -82 “Off” "Off” The power level values are set so that
SSS EPRE SCS Rcell1 < Rcell 2.
T3 SS/PBCH dBm/ “Off” -91 -82 “Off” The power level values are set so that
SSS EPRE SCS Rcell1 < Rcell 3.
T4 SS/PBCH dBm/ “Off” “Off” -91 -82 The power level values are assigned
SSS EPRE SCS to ensure the UE registered on NR
Cell 10.
T5 SS/PBCH dBm/ -82 “Off” “Off” -91 The power level values are set so that
SSS EPRE SCS Rcell 10 < Rcell 1.

Note: Power level “Off” is defined in TS38.508-1 [4] Table 6.2.2.2-2.
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Table 6.1.2.23.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict

U-s Message

1 The SS changes the SS/PBCH EPRE level - - - -
according to row "T1" in table 6.1.2.23.3.2-1/2.
2 The UE is switched on. - - - -
3- Steps 1 to 20al of the registration procedure - - 0 P
22a | described in TS 38.508-1 [4] Table 4.5.2.2-2
1 are performed on NR Cell 1.

23 | Wait 1 second. (to ensure than 1 second has - - - -
elapsed since the UE camped on the current
serving cell)

24 The SS changes the SS/PBCH EPRE level - - - -
according to row "T2" in table 6.1.2.23.3.2-1/2.
24 Wait for 34s for FR1 or 130s for FR2 for the

A UE to perform cell reselection procedure.
(Note 1)
25 Check: Does the test result of generic test - - 1 P

procedure in TS 38.508-1 [4] clause 4.9.4
indicate that the UE is camped on NR Cell 2?

26 Void
27 Void
28 Void
29- | Void
48a

1

49 The SS changes the SS/PBCH EPRE level - - - -
according to row "T3" in table 6.1.2.23.3.2-1/2.
50 Wait for 34s for FR1 or 130s for FR2 for the - - - -
UE to perform cell reselection procedure.
(Note 2)

51 Check: Does the test result of generic test - - 2 P
procedure in TS 38.508-1 [4] clause 4.9.4
indicate that the UE is camped on NR Cell 3?
52 | Void

53 The SS changes the SS/PBCH EPRE level - - - -
according to row "T4" in table 6.1.2.23.3.2-1/2

54 | Void
55- | Void
74a

1

75 Wait for 34s for FR1 or 130s for FR2 for the - - - -
UE to perform cell reselection procedure.
(Note 2)

75 | The test result of generic test procedure in TS
A 38.508-1 [4] clause 4.9.4 indicates that the UE
is camped on NR Cell 10.

76 The SS changes the SS/PBCH EPRE level - - - -
according to row "T5" in table 6.1.2.23.3.2-1/2.
76 | Wait for 34s for FR1 or 130s for FR2 for the

A UE to perform cell reselection procedure.
(Note 2)
77 Check: Does the test result of generic test - - 3 P

procedure in TS 38.508-1 [4] clause 4.9.4
indicate that the UE is camped on NR Cell 1
belonging to the MFBI band
(px_NR_PrimaryBand)?

Note 1:  The wait time for reselection to a newly detected intra frequency cell is selected to cover Tdetect,NR_Intra
(25*1280ms=32s for FR1 and 25*4*1280ms=128s for FR2) + Tsi-nr (1.28s for FR1 and FR2) = 33.28s
rounded up to 34s for FR1 and 129.28s rounded up to 130s for FR2.

Note 2:  The wait time for reselection to a newly detected inter frequency cell is selected to cover Tdetect,NR_inter

(25*1280ms=32s for FR1 and 25*4*1280ms=128s for FR2) + Tsi.nr (1.28s for FR1r and FR2) = 33.28s

rounded up to 34s for FR1 and 129.28s rounded up to 130s for FR2.
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6.1.2.23.3.3 Specific message contents

Table 6.1.2.23.3.3-1: Conditions for specific message contents in Table 6.1.2.23.3.3-4

Condition Explanation
Cell 3 This condition applies to system information transmitted on Cell 3.
Cell 10 This condition applies to system information transmitted on Cell 10.

Table 6.1.2.23.3.3-2: SIB1 for NR Cell 1, NR Cell 2 and NR Cell 3 (preamble and all steps, Table
6.1.2.23.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

Information Element Value/remark Comment Condition

SIB1::= SEQUENCE {

servingCellConfigCommon SEQUENCE{

downlinkConfigCommon SEQUENCE{

frequencylnfoDL SEQUENCE {

frequencyBandlist SEQUENCE (SIZE 2 entries
(1.. maxNrofMultiBands)) OF NR-
MultiBandInfo {

NR-MultiBandinfo[1] SEQUENCE { entry 1
freqBandIndicatorNR An overlapping not supported
frequency band MFBI under
test

(px_NR_OverlappingNotSupp
ortedBand_MFBI).

}
NR-MultiBandinfo[2] SEQUENCE { entry 2
freqBandIndicatorNR An overlapping Band under
test (px_NR_PrimaryBand).
}
}
}
}
}
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Table 6.1.2.23.3.3-3: SIB4 for NR Cell 1 and NR Cell 2 (preamble and all steps, Table 6.1.2.23.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-3

Information Element Value/remark Comment Condition
SIB4::= SEQUENCE {
InterFreqCarrierFreqList SEQUENCE 2 entries
(SIZE (1..maxFreq)) OF
InterFreqCarrierFreginfo {
InterFreqCarrierFreqinfo[1] SEQUENCE entry 1
{
di-CarrierFreq Same downlink ARFCN as used
for NR Cell 10
}
InterFreqCarrierFreqinfo[2] SEQUENCE entry 2
{
di-CarrierFreq Same downlink ARFCN as used
for NR Cell 3
frequencyBandlist SEQUENCE (SIZE 1 entry
(1.. maxNrofMultiBands)) OF
MultiBandinfo {
NR-MultiBandinfo[1] SEQUENCE { entry 1

freqBandIndicatorNR

An overlapping Band under test
(px_NR_PrimaryBand).

Table 6.1.2.23.3.3-4: SIB4 for NR Cell 3 and NR Cell 10 (preamble and all steps, Table 6.1.2.23.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-3

(px_NR_SecondaryBand).

Information Element Value/remark Comment Condition
SIB4::= SEQUENCE {
InterFreqCarrierFreqList SEQUENCE 1 entry
(SIZE (1..maxFreq)) OF
InterFreqCarrierFreginfo {
InterFreqCarrierFreqinfo[1] SEQUENCE entry 1
{
di-CarrierFreq Same downlink ARFCN as used NR Cell 10
for NR Cell 1
Same downlink ARFCN as used NR Cell 3
for NR Cell 10
frequencyBandList SEQUENCE (SIZE | 1 entry
(1.. maxNrofMultiBands)) OF
MultiBandlInfo {
NR-MultiBandinfo[1] SEQUENCE { entry 1
freqBandIndicatorNR An overlapping Band under test NR Cell 10
(px_NR_PrimaryBand)
Band for interBand NR Cell 10 NR Cell 3
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6.2 Multi-mode environment

6.2.1 Inter-RAT PLMN selection

6.2.1.1 Inter-RAT PLMN Selection / Selection of correct RAT for OPLMN / Automatic
mode

6.2.1.1.1 Test Purpose (TP)

1)

with { UE pre-set in Automatic network sel ection node }
ensure that {
when { UE is switched on and there are suitable NR and E-UTRAN cells sone on the OPLMN |ist and
some not on the OPLMN |ist, none of them being part of the RPLMWMN }
then { UE selects the highest priority OPLMN and RAT conbi nation, attaches on the sel ected
cell.}
}

2

with { UE in Automatic network sel ection node }
ensure that {
when { UE returns to coverage and there are suitable NR and E-UTRAN cells sone on the OPLMN |i st
and some not on the OPLMN list , none of them being part of the RPLMN }
then { UE selects the highest priority OPLMN and RAT conbi nation, attaches on the selected cell.
}

}

6.2.1.1.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 23.122 clauses 4.4.3.1 and
4.4.3.1.1. Unless otherwise stated these are Rel-15 requirements.

[TS23.122, clause 4.4.3.1]

If successful registration is achieved, the MS indicates the selected PLMN.

NOTE 3: If successful registration is achieved, then the current serving PLMN becomes the registered PLMN and
the M S does not store the previous registered PLMN for later use.

[TS23.122, clause 4.4.3.1.1]

The MS selects and attempts registration on other PL M N/access technology combinations, if available and allowable, in
the following order:

i) either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is
available (if the EHPLMN list is present) ;

ii) each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology"
datafilein the SIM (in priority order);

iii) each PLMN/access technology combination in the " Operator Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order);

iv) other PLMN/access technology combinations with received high quality signal in random order;

v) other PLMN/access technology combinations in order of decreasing signal quality.
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6.2.1.1.3 Test description

6.2.1.1.3.1 Pre-test conditions

System Simulator

- 3 NRcellsas specified in TS 38.508-1 [4] table 4.4.2-3. System information combination NR-1 as defined in
Ts38.508-1 [4] sub-clause 4.4.3.1.2 is applied to all the NR cells.

- 1cdl belongsto E-UTRA. System information combination 1 as defined in TS 36.508 [ 7] clause 4.4.3.1is
used.

- PLMN settings are defined in TS 36.523-1 [13] table 6.0.1-1.

Table 6.2.1.1.3.1-1: Cell PLMN identities

Cell PLMN name
NR Cell 1 PLMN2
NR Cell 12 PLMN13
NR Cell 13 PLMN14
E-UTRA Cell 1 PLMN13

UE

- TheUEisin Automatic PLMN selection mode.

- TheHPLMN isPLMN1.

- USIM configuration 12 as specified in tables 6.4.1-12 in TS 38.508-1 [4] will be used.
Preamble

- TheUEisin state Switched OFF (state 0-A) according to TS 38.508-1 [4].
6.2.1.1.3.2 Test procedure sequence

Table6.2.1.1.3.2-1 for FR1 and table 6.2.1.1.3.2-2 FR2 illustrate the downlink power levelsto be applied for the cells at
various time instants of the test execution. Row marked "TO" denotes the initial conditions after preamble, while
columns marked "T1" is to be applied subsequently in the Main behaviour. The exact instants on which these values
shall be applied are described in the textsin this clause.

Table 6.2.1.1.3.2-1: Cell configuration changes over time for FR1

Paramete Unit NR Cell 1 NR Cell 12 NR Cell 13 E-UTRA Remarks
r Cell 1
TO | SS/PBCH dBm/SCS -88 "Off" -88 Power level
SSS “Off” is
EPRE defined in
TS 38.508-
1[4] Table
6.2.2.1-3
RS EPRE | dBm/15kH -85
z
Tl | SS/PBCH | dBm/SCS "Off" -88 -88 Power level
SSS “Off” is
EPRE defined in
TS 38.508-
1 [4] Table
6.2.2.1-3
RS EPRE | dBm/15kH -85
z
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Table 6.2.1.1.3.2-2: Cell configuration changes over time for FR2

Paramete Unit NR Cell 1 NR Cell 12 NR Cell 13 E-UTRA Remarks
r Cell 1
TO | SS/PBCH | dBm/SCS -82 "Off" -82 Power level
SSS “Off" is
EPRE defined in
TS 38.508-
1[4] Table
6.2.2.1-3
RS EPRE | dBm/15kH - - - -85
z
Qrxlevmin dBm -91+ - -91+ -
Delta(NRf1) Delta(NRf3)
Tl | SS/PBCH | dBm/SCS "Off" -82 -82 Power level
SSS “Off” is
EPRE defined in
TS 38.508-
1[4] Table
6.2.2.1-3
RS EPRE | dBm/15kH - - - -85
z
Qrxlevmin dBm - -91+ -91+ -
Delta(NRf2) Delta(NRf1)
Table 6.2.1.1.3.2-3: Main behaviour
St Procedure Message Sequence TP | Verdict
U-S Message
1 The UE is switched on. - - - -
2 Check: Does the UE send RRCSetupRequest --> NR RRC: RRCSetupRequest | 1 P
on NR Cell 1?
3-20al | Steps 3-20al of the registration procedure - - - -
described in TS 38.508-1 [4] table 4.5.2.2-2
are performed on NR Cell 1.
21 The SS adjusts cell levels according to row T1 - - - -
of table 6.2.1.1.3.2-1.
22-28al | Check: Does the test result of generic test - - 2 P
procedure in TS 38.508-1 [4] table 4.9.7.2.2-1
is performed and the UE is camped on E-
UTRAN Cell 1?
6.2.1.1.3.3 Specific message contents
None.
6.2.1.2 Inter-RAT PLMN Selection / Selection of correct RAT for UPLMN / Automatic
mode
6.2.1.2.1 Test Purpose (TP)
1)

with { UEin Automatic network sel ection node and UPLMN and OPLMN cel | s avail abl e on NR and E- UTRAN}
ensure that {
when { UE is swi tched on}
then { UE selects the highest priority UPLMN and RAT conbination and UE attenpts to register on
the selected cell }

}

2

with { UE in Automatic network sel ection node and UPLMN and OPLMN cel | s avail abl e on NR and E- UTRAN}
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References: The conformance requirements covered in the present TC are specified in: TS 23.122 clauses 4.4.3.1 and

4.4.3.1.1. Unless otherwise stated these are Rel-15 requirements.

[TS23.122, clause 4.4.3.1]

If successful registration is achieved, the MS indicates the selected PLMN.

NOTE 3: If successful registration is achieved, then the current serving PLMN becomes the registered PLMN and

the M S does not store the previous registered PLMN for later use.

[TS23.122, clause 4.4.3.1.1]

The MS selects and attempts registration on other PL M N/access technology combinations, if available and allowable, in

the

6.2

6.2

following order:

i) either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is

available (if the EHPLMN list is present) ;

ii) each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology"

datafilein the SIM (in priority order);

iii) each PLMN/access technology combination in the " Operator Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order);

iv) other PLMN/access technology combinations with received high quality signal in random order;

v) other PLMN/access technology combinationsin order of decreasing signal quality.

.1.2.3 Test description

1.2.3.1 Pre-test conditions

System Simulator

UE

- NRCedl 1and NR Cell 12 as specified in TS 38.508-1 [4] table 4.4.2-3 are configured as shown in Table
6.2.1.2.3.2-1. System information combination NR-1 as defined in Ts 38.508-1 [4] sub-clause 4.4.3.1.2is

applied to al the NR cells.

- E-UTRA Ceéll 1 belongsto E-UTRA (defined in TS 36.508 [7]). System information combination 1 as

defined in TS 36.508 [ 7] clause 4.4.3.1 is used.

- PLMN settings are defined in TS 36.523-1 [13] table 6.0.1-1.

Table 6.2.1.2.3.1-1: Cell PLMN identities

Cell PLMN name
NR Cell 1 PLMN2
NR Cell 12 PLMN13
E-UTRA Cell 1 PLMN13

- TheUEisin Automatic PLMN selection mode.
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- TheHPLMN isPLMNL1.

- USIM configuration 7 as specified in tables 6.4.1-7 in TS 38.508-1 [4] will be used.

Preamble

- TheUEisin state Switched OFF (state 0-A) according to TS 38.508-1 [4].

6.2.1.2.3.2 Test procedure sequence

Table 6.2.1.2.3.2-1 for FR1 and table 6.2.1.2.3.2-2 for FR2 illustrate the downlink power levelsto be applied for the
cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions after preamble, while
columns marked "T1" is to be applied subsequently in the Main behaviour. The exact instants on which these values
shall be applied are described in the textsin this clause.

Table 6.2.1.2.3.2-1: Cell configuration changes over time for FR1

Parameter Unit NR Cell 1 NR Cell 12 E-UTRA Remarks
Cell 1
TO | SS/PBCH dBm/SCS -88 -88 -
SSS
EPRE
RS EPRE dBm/15kHz -85
Tl | SS/PBCH dBm/SCS -88 "Off" - Power level
SSS “Off" is
EPRE defined in
TS 38.508-1
[4] Table
6.2.2.1-3
RS EPRE dBm/15kHz -85

Table 6.2.1.2.3.2-2: Cell configuration changes over time for FR2

Parameter Unit NR Cell 1 NR Cell 12 E-UTRA Cell 1 Remarks
TO | SS/PBCH dBm/SCS -82 -82 -
SSS
EPRE
RS EPRE dBm/15kHz - - -85
Qrxlevmin dBm -91+ 91+ -
Delta(NRfl1) | Delta(NRf2)
T1 | SS/PBCH dBm/SCS -82 "Off" - Power level “Off” is
SSS defined in TS
EPRE 38.508-1 [4] Table
6.2.2.1-3
RS EPRE dBm/15kHz - - -85
Qrxlevmin dBm -91+ - -
Delta(NRf1)
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Table 6.2.1.2.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
The UE is switched on. - -
2 Check: Does the UE send --> RRCSetupRequest 1 P
RRCSetupRequest on NR Cell 12?
3-20al | Steps 3-20al of the registration procedure - - - -
described in TS 38.508-1 [4] table 4.5.2.2-2
are performed on NR Cell 12.

[EnY

21 The SS adjusts cell levels according to row - - - -
T1 of table 6.2.1.2.3.2-1/2.
22 Check: Does the test result of generic test - - 2 P

procedure in TS 38.508-1 [4] table 4.9.7.2.2-
1 is performed and the UE is camped on E-
UTRAN Cell 1 with condition 'connected
without release'?

23 At the end of this test procedure sequence, - - - -
the UE is in end state E-UTRA connected
(E2_T3440) according to TS 36.508 [7].

6.2.1.2.3.3 Specific message contents

None.

6.2.1.3 Inter-RAT PLMN Selection / Selection of correct PLMN and RAT in shared
network environment / Automatic mode

6.2.1.3.1 Test Purpose (TP)

(1)

with { UE in Automatic network selection nbde and shared OPLMN cel I s avail able on NR and E- UTRAN }
ensure that {
when { UE is switched on }
then { UE selects the highest priority OPLMN and RAT conbination and UE attenpts to register on
the selected cell and PLMWN }

}

2

with { UE in Automatic network sel ection node and shared OPLMN cel | s avail abl e on NR and E- UTRAN }
ensure that {
when { UE returns to coverage }

then { UE selects the highest priority OPLMN and RAT conbination and UE attenpts to attach on
the selected cell and PLMWN }

}

6.2.1.3.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: TS 23.122 clauses 4.4.3, 4.4.3.1
and 4.4.3.1.1. Unless otherwise stated these are Rel-15 requirements.

[TS23.122, clause 4.4.3]

When the MSreselects to a cell in a shared network, and the cell is a suitable cell for multiple PLMN identities received
on the BCCH or on the EC-BCCH the AS indicates these multiple PLMN identities to the NAS according to

3GPP TS 44.018 [34], 3GPP TS 44.060 [39], 3GPP TS 25.304 [32] and 3GPP TS 36.304 [43]. The MS shall choose
one of these PLMNSs. If the registered PLMN is available among these PLMNS, the MS shall not choose a different
PLMN.

[TS23.122, clause 4.4.3.1]
If successful registration is achieved, the MS indicates the selected PLMN.
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NOTE 3: If successful registration is achieved, then the current serving PLMN becomes the registered PLMN and
the M S does not store the previous registered PLMN for later use.

[TS23.122, clause 4.4.3.1.1]

The M S selects and attempts registration on other PLMN/access technology combinations, if available and allowable, in
the following order:

i) either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is
available (if the EHPLMN list is present) ;

ii) each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology"
datafilein the SIM (in priority order);

iii) each PLMN/access technology combination in the " Operator Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order);

iv) other PLMN/access technology combinations with received high quality signal in random order;

v) other PLMN/access technology combinationsin order of decreasing signal quality.
6.2.1.3.3 Test description
6.2.1.3.3.1 Pre-test conditions

System Simulator

- 2 NRcelsas specified in TS 38.508-1 [4] table 4.4.2-3 are configured as shown in Table 6.2.1.3.3.2-1. System
information combination NR-1 as defined in Ts 38.508-1 [4] sub-clause 4.4.3.1.2 isapplied to all the NR cells.

- 1lcel belongsto E-UTRA. System information combination 1 as defined in TS 36.508 [7] clause 4.4.3.1 is used.
- PLMN settings are defined in TS 36.523-1 [13] table 6.0.1-1.

Table 6.2.1.3.3.1-1: Cell PLMN identities

Cell PLMN name
NR Cell 1 PLMN16
PLMN15
NR Cell 12 PLMN16
PLMN17
E-UTRA Cell 1 PLMN17
PLMN16
UE
- TheUEisin Automatic PLMN selection mode.
- TheHPLMN isPLMN1.
- USIM configuration 8 as specified in tables 6.4.1-8 in TS 38.508-1 [4] will be used.
Preamble
- TheUEisin state Switched OFF (state 0-A) according to TS 38.508-1 [4].
6.2.1.3.3.2 Test procedure sequence

Table6.2.1.3.3.2-1 for FR1 and table 6.2.1.3.3.2-2 FR2 illustrate the downlink power levelsto be applied for the cells at
various time instants of the test execution. Row marked "T0" denotes theinitial conditions after preamble, while
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columns marked "T1" is to be applied subsequently in the Main behaviour. The exact instants on which these values
shall be applied are described in the texts in this clause.

Table 6.2.1.3.3.2-1: Cell configuration changes over time for FR1

Parameter Unit NR Cell 1 NR Cell 12 E-UTRA Cell 1 Remarks
TO | SS/PBCH dBm/SCS -88 -88
SSS
EPRE
RS EPRE dBm/15kHz -85
T1 | SS/PBCH dBm/SCS "Off" -88 Power level
SSS “Off" is defined
EPRE in TS 38.508-1
[4] Table
6.2.2.1-3
RS EPRE dBm/15kHz -85

Table 6.2.1.3.3.2-2: Cell configuration changes over time for FR2

Parameter Unit NR Cell 1 NR Cell 12 E-UTRA Cell 1 Remarks
TO SS/PBCH dBm/SCS -82 -82
SSS
EPRE
RS EPRE | dBm/15kHz - - -85
Qrxlevmin dBm -91+ 91+ -
Delta(NRf1) | Delta(NRf2)
T1 SS/PBCH dBm/SCS "Off" -82 - Power level “Off" is
SSS defined in TS 38.508-1
EPRE [4] Table 6.2.2.1-3
RS EPRE | dBm/15kHz - - -85
Qrxlevmin dBm - 91+ -
Delta(NRf2)

Table 6.2.1.3.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
uU- Message

S
The UE is switched on. - -
2 Check: Does the UE send --> | NR RRC: RRCSetupRequest 1 P
RRCSetupRequest on NR Cell 1?
3-20al | Steps 3-20al of the registration procedure - - - -
described in TS 38.508-1 [4] Table 4.5.2.2-2
are performed on NR Cell 1.

[EnY

21 The SS adjusts cell levels according to row - - - -
T1 of table 6.2.1.3.3.2-1/2.
22 Check: Does the test result of generic test - - 2 P

procedure in TS 38.508-1 [4] table 4.9.7.2.2-
1 is performed and the UE is camped on E-
UTRAN Cell 1 with condition ‘connected
without release'?

23 At the end of this test procedure sequence, - - - -
the UE is in end state E-UTRA connected
(E2_T3440) according to TS 36.508 [7].
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Derivation path: 38.508-1 [4] Table 4.6.1-28

Information Element Value/Remark Comment Condition
SIB1 ::= SEQUENCE {
CellAccessRelatedinfo SEQUENCE {
PLMN-IdentitylnfoList SEQUENCE (SIZE 1 entry
(1..maxPLMN)) OF PLMN-IdentityInfo {
PLMN-Identitylnfo[1] SEQUENCE { entry 1
plmn-IdentityList SEQUENCE (SIZE 2 entries
(1..maxPLMN)) OF PLMN-Identity {
PLMN-Identity[1] SEQUENCE { entry 1
mcc PLMN16 MCC
mnc PLMN16 MNC
}
PLMN-Identity[2] SEQUENCE { entry 2
mcc PLMN15 MCC
mnc PLMN15 MNC
}
}
}
}
}
}
}
Table 6.2.1.3.3.3-2: SIB1 for NR Cell 12 (all steps, Table 6.2.1.3.3.2-)
Derivation path: 38.508-1 [4] Table 4.6.1-28
Information Element Value/Remark Comment Condition
SIB1 ::= SEQUENCE {
CellAccessRelatedinfo SEQUENCE {
PLMN-IdentitylnfoList SEQUENCE (SIZE 1 entry
(1..maxPLMN)) OF PLMN-Identitylnfo {
PLMN-IdentityInfo[1] SEQUENCE { entry 1
plmn-IdentityList SEQUENCE (SIZE 2 entries
(1..maxPLMN)) OF PLMN-Identity {
PLMN-Identity[1] SEQUENCE { entry 1
mcc PLMN16 MCC
mnc PLMN16 MNC
}
PLMN-Identity[2] SEQUENCE { entry 2
mcc PLMN17 MCC
mnc PLMN17 MNC
}
}
}
}
}
}
}

ETSI




3GPP TS 38.523-1 version 16.8.0 Release 16 196 ETSI TS 138 523-1 V16.8.0 (2021-09)

Table 6.2.1.3.3.3-3: SystemInformationBlockTypel for E-UTRAN Cell 1 (all steps, Table 6.2.1.3.3.2-3)

Derivation path: 36.508[7] Table 4.4.3.2-3
Information Element Value/Remark Comment Condition
SystemInformationBlockTypel ::= SEQUENCE {
cellAccessRelatedinfo SEQUENCE {
plmn-IdentityList SEQUENCE (SIZE (1..6)) OF 2 entries
PLMN-IdentityInfo {
PLMN-Identitylnfo[1] SEQUENCE { entry 1
plmn-Identity PLMN17

}

PLMN-IdentityInfo[2] SEQUENCE { entry 2
plmn-Identity PLMN16

}

}
}

}

Table 6.2.1.3.3.3-4: RRCSetupComplete (Step 6, Table 6.2.1.3.3.2-3)

Derivation Path: 38.508-1 [4] Table 4.6.1-22

Information Element Value/remark Comment Condition

RRCSetupComplete::= SEQUENCE {

criticalExtensions CHOICE {

rrcSetupComplete SEQUENCE {

selectedPLMN-Identity 2 PLMN15
}

}

}

Table 6.2.1.3.3.3-5: RRCConnectionSetupComplete (Step 22, Table 6.2.1.3.3.2-3)

Derivation Path: 36.331 [11] clause 6.2.2

Information Element Value/remark Comment Condition

RRCConnectionSetupComplete ::= SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

rrcConnectionSetupComplete-r8 SEQUENCE {

selectedPLMN-Identity 1 PLMN17

}

}

}

}

6.2.1.4 Inter-RAT PLMN Selection / Selection of correct RAT from the OPLMN list /
Manual mode

6.2.1.4.1 Test Purpose (TP)

@)

with { UE in Manual network sel ection node and OPLMN cel | s avail abl e on NR and E- UTRA}
ensure that {
when { the USER sel ects an OPLM\}
then { UE selects the highest priority RAT for the OPLMN and UE attenpts to attach on the
sel ected cell and when successfully registered indicates the PLMN to the user }

}
2

with { UE in Manual network sel ection node and OPLMN cel | s avail abl e on NR and E- UTRA}
ensure that {
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when { the USER sel ects an OPLMN and RAT conbi nati on}
then {UE attenpts to attach on the selected OPLMN and RAT conbi nati on and when successfully
regi stered indicates the PLMN to the user }

}

6.2.1.4.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: TS 23.122 clauses 4.4.3.1.2.
Unless otherwise stated these are Rel-15 requirements.

[TS23.122, clause 4.4.3.1.2]

The MSindicates whether there are any PLMNSs, which are available using all supported access technologies. This
includes PLMNs in the "forbidden PLMNS" list, "forbidden PLMNs for GPRS service" list and PLMNs which only
offer services not supported by the MS. An MS which supports GSM COMPACT shall aso indicate GSM COMPACT
PLMNSs (which use PBCCH).

If displayed, PLMNs meeting the criteria above are presented in the following order:

i)- either the HPLMN (if the EHPLMN list is not present or is empty) or, if one or more of the EHPLMNs are
available then based on an optional data field on the SIM either only the highest priority available EHPLMN is
to be presented to the user_or al available EHPLMNS are presented to the user in priority order. If the datafield
is not present on the SIM, then only the highest priority available EHPLMN is presented;

ii)- PLMN/access technology combinations contained in the " User Controlled PLMN Selector with Access
Technology " datafilein the SIM (in priority order);

iii)- PLMN/access technology combinations contained in the " Operator Controlled PLMN Selector with Access
Technology" datafileinthe SIM (in priority order);

iv)- other PLM N/access technology combinations with received high quality signal in random order;

v)- other PLMN/access technology combinationsin order of decreasing signal quality.

The user may select his desired PLMN and the M S then initiates registration on this PLMN using the access technol ogy
chosen by the user for that PLMN or using the highest priority available access technology for that PLMN, if the
associated access technologies have a priority order. (This may take place at any time during the presentation of
PLMNSs). For such aregistration, the MS shall ignore the contents of the "forbidden location areas for roaming”,
"forbidden tracking areas for roaming”, "5GS forbidden tracking areas for roaming”, "forbidden location areas for
regional provision of service", "forbidden tracking areas for regional provision of service", "5GS forbidden tracking
areas for regional provision of service", "forbidden PLMNs for GPRS service" and "forbidden PLMNS" lists.

NOTE 1: Itisan MSimplementation option whether to indicate access technologies to the user. If the MS does
display access technologies, then the access technology selected by the user is only used for initial
registration on the selected PLMN. If the MS does not display access technologies, then the access
technology chosen for a particular PLMN should be the highest priority available access technology for
that PLMN, if the associated access technologies have a priority order, and is only used for initial

registration.
6.2.1.4.3 Test description
6.2.1.4.3.1 Pre-test conditions

System Simulator
- 3celsare used:

- NRCedl 1and NR Cell 12 as specified in TS 38.508-1 [4] table 4.4.2-3 are configured as shown in Table
6.2.1.2.3.2-1. System information combination NR-1 as defined in Ts 38.508-1 [4] sub-clause 4.4.3.1.2 is
applied to al the NR célls.

- E-UTRA Cedll 1 belongsto E-UTRA (defined in TS 36.508 [7]). System information combination 1 as defined in
TS 36.508 [7] clause 4.4.3.1 is used.

ETSI



3GPP TS 38.523-1 version 16.8.0 Release 16

198

ETSI TS 138 523-1 V16.8.0 (2021-09)

- PLMN settings are defined in TS 36.523-1 [13] table 6.0.1-1.

UE
- TheHPLMN isPLMNL1.
- USIM configuration 13 as specified in table 6.4.1-13 in TS 38.508-1 [4] will be used.
Preamble
- TheUE isattached to PLMN1 and the UE is set to Manual PLMN selection mode before it isin state Switched
OFF (state ON-B) according to TS 38.508-1 [4].
6.2.1.4.3.2 Test procedure sequence

Table 6.2.1.4.3.1-1: Cell PLMN identities

Cell PLMN name
NR Cell 1 PLMN2
NR Cell 12 PLMN13
E-UTRA Cell 1 PLMN2

Table 6.2.1.4.3.2-1 for FR1 and table 6.2.1.4.3.2-2 for FR2 illustrate the downlink power levelsto be applied for the
cells at various time instants of the test execution. Row marked "TO" denotes the initial conditions after
preamble.Configurations marked "T1" and "T2" are applied at the points indicated in the Main behaviour description in
Table6.2.1.4.3.2-3.

Table 6.2.1.4.3.2-1: Cell configuration changes over time for FR1

Parameter Unit NR Cell 1 NR Cell 12 E-UTRA Cell 1
TO | SS/PBCH dBm/SCS -88 -88
SSS
EPRE
RS EPRE dBm/15kHz -85
T1 | SS/PBCH dBm/SCS OFF OFF
SSS
EPRE
RS EPRE dBm/15kHz -85
T2 | SS/PBCH dBm/SCS -88 OFF
SSS
EPRE
RS EPRE dBm/15kHz OFF
Table 6.2.1.4.3.2-2: Cell configuration changes over time for FR1
Parameter Unit NR Cell 1 NR Cell 12 E-UTRA Cell 1
TO | SS/PBCH dBm/SCS -82 -82 -
SSS
EPRE
RS EPRE dBm/15kHz - - -85
Qrxlevmin dBm 91+ 91+ -
Delta(NRf1) Delta(NRf2)
T1 | SS/PBCH dBm/SCS OFF OFF
SSS
EPRE
RS EPRE dBm/15kHz -85
T2 | SS/PBCH dBm/SCS -82 OFF
SSS
EPRE
RS EPRE dBm/15kHz OFF
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Table 6.2.1.4.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
The UE is switched on. - - - -
2 Make the UE display the list of available - - - -
PLMNSs.
- EXCEPTION: Steps 2al to 2b5 describe - - - -
behaviour that depends on UE capabilities;
the "lower case letter" identifies a step
sequence that takes place if the condition is
met.

2al | IF pc_Available_PLMNs_AcT_Ind[29] - - - -
(Support of Access Technology Indication in
available PLMNs list) THEN PLMN2 (E-
UTRAN) is selected

2a2 | Check: Does the test result of generic test - - 2
procedure in TS 38.508-1 [4] table 4.5.2.2-1
is performed and the UE is camped on E-
UTRA Cell 1?

2a3 | Check: Is PLMN2 indicated as registered - - 2 P
PLMN by the UE?

2a4 | The SS adjusts the NR Cell power levels
according to row "T1" in table 6.2.1.4.3.2-1/2.
2a5 | Setthe UE in Automatic PLMN selection

[EnY

mode.
2b1 | ELSE (No Access Technology shown to the
User)
PLMN2 is selected
2b2 | Check: Does the test result of generic test - 1

procedure in TS 38.508-1 [4] table 4.5.2.2-2
is performed and the UE is camped on NR
Cell 1?

2b3 | Check: Is PLMN2 indicated as registered - - 1 P
PLMN by the UE?

2b4 | The SS adjusts the E-UTRA and NR Cell
power levels according to row "T2" in table
6.2.1.4.3.2-1/2.

2b5 | Setthe UE in Automatic PLMN selection
mode.

3 Wait for 300s to allow the UE to switch to - - - -
automatic PLMN selection mode.

6.2.1.4.3.3 Specific message contents
None.
6.2.1.5 Inter-RAT Background HPLMN Search / Search for correct RAT for HPLMN /

Automatic Mode

6.2.1.5.1 Test Purpose (TP)

with { UE in Autonatic network selection node is canped on a E-UTRAN VPLMN cell and HPLMN cel |
avai |l abl e on NR}
ensure that {
when { higher priority PLM\ search tinmer T expires }
then { UE detects NR cell and canps on the NR cell }

}

6.2.1.5.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: TS 23.122 clauses 4.4.3.3.1.
Unless otherwise stated these are Rel-15 requirements.

[TS23.122, clause 4.4.3.3.1]
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If theMSisinaVPLMN, the MS shall periodically attempt to obtain service on its HPLMN (if the EHPLMN list is not
present or is empty) or one of its EHPLMNSs (if the EHPLMN list is present) or a higher priority PLMN/access
technology combinationslisted in "user controlled PLMN selector” or "operator controlled PLMN selector” by scanning
in accordance with the requirements that are applicabletoi), i) and iii) as defined in the Automatic Network Selection
Modein subclause 4.4.3.1.1. In the case that the mobile has a stored "Equivalent PLMNS" list the mobile shall only
select aPLMN if it is of a higher priority than those of the same country as the current serving PLMN which are stored
in the "Equivalent PLMNS" list. For this purpose, avalue of timer T may be stored in the SIM. The interpretation of the
stored value depends on the radio capabilities supported by the MS:

For an MSthat does not support any of the following: EC-GSM-loT, Category M1 or Category NB1 (as defined
in 3GPP TS 36.306 [54]), T is either in the range 6 minutes to 8 hoursin 6 minute steps or it indicates that no
periodic attempts shall be made. If no value for T is stored in the SIM, a default value of 60 minutesis used for
T.

For an M Sthat only supports any of the following or a combination of: EC-GSM-10T, Category M1 or Category
NB1 (as defined in 3GPP TS 36.306 [54]), T is either in the range 2 hours to 240 hours, using 2 hour steps from
2 hoursto 80 hours and 4 hour steps from 84 hours to 240 hours, or it indicates that no periodic attempts shall be
made. If no value for T is stored in the SIM, adefault value of 72 hoursis used.

For an M S that supports both:

a) any of the following or a combination of: EC-GSM-I0oT, Category M1 or Category NB1 (as defined in
3GPP TS 36.306 [54]); and

b) any access technology other than the following: EC-GSM-loT, Category M1 or Category NB1 (as defined in
3GPP TS 36.306 [54]),

then T isinterpreted depending on the access technology in use as specified below:

1) if the MSisusing any of the following at the time of starting timer T: EC-GSM-10T, Category M1 or
Category NB1 (as defined in 3GPP TS 36.306 [54]), T is either in the range 2 hours to 240 hours, using
2 hour steps from 2 hoursto 80 hours and 4 hour steps from 84 hours to 240 hours, or it indicates that no
periodic attempts shall be made. If no value for T is stored in the SIM, a default value of 72 hoursis used;
and

2) if the MSis not using any of the following at the time of starting timer T: EC-GSM-10T, Category M1 or
Category NB1 (as defined in 3GPP TS 36.306 [54]), T is either in the range 6 minutes to 8 hoursin
6 minute steps or it indicates that no periodic attempts shall be made. If no valuefor T is stored in the
SIM, adefault value of 60 minutesis used for T.

If the MSis configured with the MinimumPeriodicSearchTimer as specified in 3GPP TS 24.368 [50] or

3GPP TS 31.102 [40], the MS shall not use avalue for T that isless than the MinimumPeriodicSearchTimer. If the
value stored in the SIM, or the default value for T (when no value is stored in the SIM), is less than the
MinimumPeriodicSearchTimer, then T shall be set to the MinimumPeriodicSearchTimer.

The MS does not stop timer T, as described in 3GPP TS 24.008 [23] and 3GPP TS 24.301 [23A], when it activates
power saving mode (PSM) (see 3GPP TS 23.682 [27A]).

The MS can be configured for Fast First Higher Priority PLMN search as specified in 3GPP TS 31.102 [40] or
3GPP TS 24.368 [50]. Fast First Higher Priority PLMN search is enabled if the corresponding configuration parameter
is present and set to enabled. Otherwise, Fast First Higher Priority PLMN search is disabled.

The attempts to access the HPLMN or an EHPLMN or higher priority PLMN shall be as specified below:

a) The periodic attempts shall only be performed in automatic mode when the MSis roaming, and not while the

MSis attached for emergency bearer services, is registered for emergency services, hasaPDU session for
emergency services or has a PDN connection for emergency bearer services,

b) The MS shall make the first attempt after a period of at least 2 minutes and at most T minutes:

- only after switch onif Fast First Higher Priority PLMN search is disabled; or
- after switch on or upon selecting aVPLMN if Fast First Higher Priority PLMN search is enabled.

¢) The MS shall make the following attempts if the MSison the VPLMN at time T after the last attempt;
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d)

Periodic attempts shall only be performed by the MS while in idle mode;

dl) periodic attempts may be postponed while the MSisin power saving mode (PSM) (see 3GPP TS 23.682 [27A]).

€)

f)

9)

h)

If the HPLMN (if the EHPLMN list is not present or is empty) or aEHPLMN (if thelist is present) or a higher
priority PLMN is not found, the MS shall remain on the VPLMN.

Instepsi), ii) and iii) of subclause 4.4.3.1.1 the MS shall limit its attempts to access higher priority
PLMN/access technol ogy combinations to PLM N/access technology combinations of the same country as the
current serving VPLMN, as defined in Annex B.

Only the priority levels of Equivalent PLMNSs of the same country as the current serving VPLMN, as defined in
Annex B, shall be taken into account to compare with the priority level of a selected PLMN.

If the PLMN of the highest priority PLMN/access technology combination available is the current VPLMN, or
one of the PLMNs in the "Equivalent PLMNS' list, the MS shall remain on the current PL M N/access technology
combination.

6.2.1.5.3 Test description

6.2.1.5.3.1 Pre-test conditions

System Simulator

E-UTRA Cell 1 as specified in TS 36.508 [7]. System information combination 1 as defined in TS 36.508 [7]

clause 4.4.3.1 isused.

UE

NR Cell 1 as specified in TS 38.508-1 [4] table 4.4.2-3. System information combination NR-1 as defined in TS
38.508-1 [4] sub-clause 4.4.3.1.2 is applied to the NR cell.

PLMN settings are defined in TS 36.523-1 [13] table 6.0.1-1.

Table 6.2.1.5.3.1-1: Cell PLMN identities

Cell PLMN name
NR Cell 1 PLMN1
E-UTRA Cell 1 PLMN15

USIM configuration 9 as specified in table 6.4.1-9 in TS 38.508-1 [4] will be used.

Preamble

With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state RRC_IDLE using generic procedure parameter Connectivity (E-
UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS 38.508-1 [4],
clause 4.5.2. 4G GUTI and eK Sl are assigned and security context established.

the UE is switched-off.

With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state ON-B, RRC_IDLE Connectivity (NR), in accordance with the
procedure described in TS 38.508-1 [4], Table 4.5.5.2-1. 5G-GUTI and ngK S| are assigned and security context
established.

6.2.1.5.3.2 Test procedure sequence

Table6.2.1.3.3.2-1 for FR1 and table 6.2.1.3.3.2-2 for FR2 illustrate the downlink power levelsto be applied for the
cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions after preamble, while
columns marked "T1" isto be applied subsequently in the Main behaviour. The exact instants on which these values
shall be applied are described in the texts in this clause.
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Table 6.2.1.5.3.2-1: Cell configuration changes over time for FR1

Parameter Unit NR Cell 1 E-UTRA Cell 1 Remarks
TO | SS/PBCH dBm/SCS "Off" Power level
SSS “Off" is defined
EPRE in TS 38.508-1
[4] Table
6.2.2.1-3
RS EPRE dBm/15kHz -85
Tl | SS/PBCH dBm/SCS -88
SSS
EPRE
RS EPRE dBm/15kHz -85
Table 6.2.1.5.3.2-2: Cell configuration changes over time for FR2
Parameter Unit NR Cell 1 E-UTRA Cell 1 Remarks
TO | SS/PBCH dBm/SCS "Off" Power level
SSS “Off” is defined
EPRE in TS 38.508-1
[4] Table
6.2.2.1-3
RS EPRE dBm/15kHz - -85
Qrxlevmin dBm - -
Tl | SS/PBCH dBm/SCS -82
SSS
EPRE
RS EPRE dBm/15kHz - -85
Qrxlevmin dBm -91+ -
Delta(NRf1)
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Table 6.2.1.5.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict

U-S Message
1 Power on the UE. - - - -
2 | Void - - - -
3- | Steps 1-10b8 of the registration procedure - - - -

12b | described in TS 38.508-1 [4] table 4.5.2.2-1
8 | take place on E-UTRAN Cell 1.

13- | Void - - - -
18
18 | SS starts timer of tmin = 2 minutes and tmax - - - -
A | =6 minutes *(1+10% tolerance) (Note 1)
19 | The SS adjusts cell levels according to row T1 - - - -

of table 6.2.1.5.3.2-1.

20 | Check: Does the UE send an > NR RRC: RRCSetupRequest 1 P

RRCSetupRequest on NR Cell 1 after tmin but

before tmax expires?

(Note 1)

20 | Steps 3-4 of Table 4.5.2.2-2 of the generic

A- | procedure in TS 38.508-1 [4] are performed.

20 | (Note 2)

- EXCEPTION: Steps 21al to 21b10al describe - - - -
behaviours which depend on procedure
parameters; the "lower case letter” identifies a
step sequence that take place if a procedure
parameter has a particular value.
2l1a | IF 5GS registration type is set as Initial - - - -
1- | Registration in step 20B, THEN steps 5 to
21a | 20al of the registration procedure described in
16a | TS 38.508-1 [4] Table 4.5.2.2-2 are performed
1 on NR Cell 1.
21b | ELSE IF 5GS registration type is set as - - - -
1- | Mobility Registration in step 20B, THEN steps
21b | 4 to 11 of the tracking area update procedure
8 | described in TS 38.508-1 [4] table 4.9.9.2.2-1
are performed without connection release on
NR Cell 1.
21b | Steps 19al-20al of the procedure described
9al | in TS 38.508-1c [4] table 4.5.2.2-2 are
- performed with connection release on NR Cell
21b | 1.
10a

22- | Void - - - -
27a

Note 1:  Timers tmin and tmax in step 12b are derived from the high priority PLMN search timer T defined by
EFnppLvn. The timer tmax shall be set to 396s (6 minutes *(1+10% tolerance)), where the high priority
PLMN search timer T is defined in EFxppLMN.

Note 2:  The 5GS registration type shall be only set as Mobility Registration for R16 UEs according to TS 24.501
[22] subclause 5.2.3.2.5 specified in Release 16. The EXCEPTION description applies only to R15 UEs.

6.2.1.5.3.3 Specific message contents

Table 6.2.1.5.3.3-1: REGISTRATION ACCEPT (Step 21b7 of Table 6.2.1.5.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.7.1-6.

Information Element Value/remark Comment Condition

PDU session status 0X 00 00
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6.2.2 Inter-RAT Cell Selection

6.2.2.1 Inter-RAT cell selection / From NR RRC_IDLE to EUTRA_Idle / Serving cell
becomes non-suitable

6.2.2.1.1 Test Purpose (TP)

(1)

with { UEin NR RRC_IDLE state }
ensure that {
when { the serving cell becones non-suitable and there is a suitable E-UTRA nei ghbour cell }
then { UE selects the suitable E-UTRA nei ghbour cell }

}

2

with { UEin NR RRC_IDLE state }
ensure that {
when { the serving cell becones barred and there is a suitable E-UTRA nei ghbour cell }
then { UE selects the suitable E-UTRA nei ghbour cell }

}

6.2.2.1.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304, clause 5.2.1,
5.2.3.1,5.2.3.2and TS 36.304, clause 5.2.1, 5.2.3.1, 5.2.3.2. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.1]
UE shall perform measurements for cell selection and resel ection purposes as specified in TS 38.133 [§].

When evaluating Srxlev and Squal of non-serving cells for resel ection evaluation purposes, the UE shall use parameters
provided by the serving cell and for the final check on cell selection criterion, the UE shall use parameters provided by
the target cell for cell reselection.

The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(S)
associated with the selected PLMN, and by maintaining alist of forbidden registration area(s) and alist of equivalent
PLMNSs. The UE shall select a suitable cell based on RRC_IDLE or RRC_INACTIVE state measurements and cell
selection criteria.

In order to expedite the cell selection process, stored information for several RATS, if available, may be used by the UE.

When camped on acell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a
better cell isfound, that cell is selected. The change of cell may imply a change of RAT. Details on performance
requirements for cell reselection can be found in TS 38.133[8].

The NASisinformed if the cell selection and reselection result in changes in the received system information relevant
for NAS.

For normal service, the UE shall camp on a suitable cell, monitor control channel(s) of that cell so that the UE can:
- receive system information from the PLMN or SNPN; and
- receive registration area information from the PLMN or SNPN, e.g., tracking area information; and
- receive other AS and NAS Information; and
- if registered:
- receive paging and notification messages from the PLMN or SNPN; and
- initiate transfer to Connected mode.

For cell selection in multi-beam operations, measurement quantity of a cell is up to UE implementation.
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For cell reselection in multi-beam operations, including inter-RAT reselection from E-UTRA to NR, the measurement
quantity of this cell is derived amongst the beams corresponding to the same cell based on SS/PBCH block as follows:

if nrofSS-BlocksToAverage (maxRS-IndexCellQual in E-UTRA) is not configured in SB2/SB4 (SB24 in E-
UTRA); or

if absThreshSS-BlocksConsolidation (threshRS-Index in E-UTRA) is not configured in SB2/SB4 (SB24 in E-
UTRA); or

if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation
(threshRS-Index in E-UTRA):

- derive acell measurement quantity as the highest beam measurement quantity value, where each beam
measurement quantity isdescribed in TS 38.215[11].

else

- derive acell measurement quantity as the linear average of the power values of up to nrofSS-
BlocksToAverage (maxRS-IndexCellQual in E-UTRA) of highest beam measurement quantity val ues above
absThreshSS-BlocksConsolidation (threshRS-Index in E-UTRA).

[TS 38.304, clause 5.2.3.1]

Cell selection is performed by one of the following two procedures:

a)

b)

Initial cell selection (no prior knowledge of which RF channels are NR fregquencies):
1. The UE shall scan all RF channelsin the NR bands according to its capabilities to find a suitable cell.

2. On each frequency, the UE need only search for the strongest cell, except for operation with shared spectrum
channel access where the UE may search for the next strongest cell(s).

3. Once asuitable cell isfound, this cell shall be selected.
Cell selection by leveraging stored information:

1. Thisprocedure requires stored information of frequencies and optionally also information on cell parameters
from previoudly received measurement control information elements or from previously detected cells.

2. Once the UE has found a suitable cell, the UE shall select it.
3. If nosuitable cell isfound, the initial cell selection procedure in a) shall be started.

NOTE: Priorities between different frequencies or RATs provided to the UE by system information or dedicated

signalling are not used in the cell selection process.

[TS 38.304, clause 5.2.3.2]

The cell selection criterion Sis fulfilled when:

Srxlev >0 AND Squa >0

where:

Srxlev = Qrxievmeas — (Qrxievmin + Qrxievminofiset )— Pcompensation - QOffsettemp

Squal = Qqualmess — (Qqualmin + Qqualminoffser) - QOFfSEttemp

where:
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Srxlev

Cell selection RX level value (dB)

Squal

Cell selection quality value (dB)

Qoffsetiemp

Offset temporarily applied to a cell as specified in TS 38.331 [3] (dB)

erlevmeas

Measured cell RX level value (RSRP)

Qqualmeas

Measured cell quality value (RSRQ)

erlevmin

Minimum required RX level in the cell (dBm). If the UE supports SUL

ETSI TS 138 523-1 V16.8.0 (2021-09)

frequency for this cell, Qrxlevmin is obtained from g-RxLevMinSUL, if
present, in SIB1, SIB2 and SIB4, additionally, if QrievminoffsetcelisuL IS
present in SIB3 and SIB4 for the concerned cell, this cell specific
offset is added to the corresponding Qrxlevmin to achieve the
required minimum RX level in the concerned cell;

else Qrxlevmin is obtained from g-RxLevMin in SIB1, SIB2 and SIB4,
additionally, if Qmievminoftsetcell IS present in SIB3 and SIB4 for the
concerned cell, this cell specific offset is added to the corresponding
Qrxlevmin to achieve the required minimum RX level in the concerned
cell.

Qqualmin Minimum required quality level in the cell (dB). Additionally, if
Qquaiminofisetcell iS signalled for the concerned cell, this cell specific offset
is added to achieve the required minimum quality level in the
concerned cell.

Qrxlevminoftset Offset to the signalled Qmievmin taken into account in the Srxlev
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN, as specified in TS 23.122 [9].
Qqualminoffset Offset to the signalled Qquamin taken into account in the Squal
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN, as specified in TS 23.122 [9].
Pcompensation For FR1, if the UE supports the additionalPmax in the NR-NS-
PmaxList, if present, in SIB1, SIB2 and SIB4:

maX(PEMAXl —Ppowerclass, 0) - (min(PEMAXZ, PPowerCIass) - min(PEMAXl,
PPowerCIass)) (d B);

else:

max(Pemaxi —Ppowerciass, 0) (dB)

For FR2, Pcompensation is setto 0.

Maximum TX power level of a UE may use when transmitting on the
uplink in the cell (dBm) defined as Pemax in TS 38.101 [15]. If UE
supports SUL frequency for this cell, Pemaxa and Pemaxz are obtained
from the p-Max for SUL in SIB1 and NR-NS-PmaxList for SUL
respectively in SIB1, SIB2 and SIB4 as specified in TS 38.331 [3],
else Pemax1 and Pemaxz are obtained from the p-Max and NR-NS-
PmaxList respectively in SIB1, SIB2 and SIB4 for normal UL as
specified in TS 38.331 [3].

Ppowerclass Maximum RF output power of the UE (dBm) according to the UE
power class as defined in TS 38.101-1 [15].

Pemaxi, Pemaxz

The signalled values Qrievminotiset aNd Qquaminofiset are only applied when a cell is evaluated for cell selection as aresult of
aperiodic search for a higher priority PLMN while camped normally inaVPLMN (TS 23.122[9]). During this periodic
search for higher priority PLMN, the UE may check the S criteria of a cell using parameter values stored from a
different cell of this higher priority PLMN.

[TS36.304, clause 5.2.1]
UE shall perform measurements for cell selection and reselection purposes as specified in TS 36.133 [10].

The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(S)
associated with the selected PLMN, and by maintaining alist of forbidden registration area(s) and alist of equivalent
PLMNSs. The UE shall select a suitable cell based on idle mode measurements and cell selection criteria.

In order to speed up the cell selection process, stored information for several RATs may be available in the UE.

When camped on acell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a
better cell isfound, that cell is selected. The change of cell may imply a change of RAT, or if the current and selected
cell are both E-UTRA cells, a change of the CN type. Details on performance requirements for cell reselection can be
found in TS 36.133 [10].
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The NASisinformed if the cell selection and reselection results in changes in the received system information relevant
for NAS.
For normal service, the UE shall camp on a suitable cell, tune to that cell's control channel(s) so that the UE can:
- Receive system information from the PLMN; and
- receive registration area information from the PLMN, e.g., tracking areainformation; and
- receive other AS and NAS Information; and
- if registered:
- receive paging and notification messages from the PLMN; and
- initiate transfer to connected mode.
[TS36.304, clause 5.2.3.1]
The UE shall use one of the following two cell selection procedures:
a) Initial Cell Selection

This procedure requires no prior knowledge of which RF channels are E-UTRA or NB-10T carriers. The UE
shall scan all RF channelsin the E-UTRA bands according to its capabilities to find a suitable cell. On each
carrier frequency, the UE need only search for the strongest cell. Once a suitable cell is found this cell shall
be selected.

b) Stored Information Cell Selection

This procedure requires stored information of carrier frequencies and optionally also information on cell
parameters, from previously received measurement control information elements or from previously detected
cells. Once the UE has found a suitable cell the UE shall select it. If no suitable cell is found the Initial Cell
Selection procedure shall be started.

NOTE 1: Priorities between different frequencies or RATs provided to the UE by system information or dedicated
signalling are not used in the cell selection process.

NOTE 2: If BL UE, UE in enhanced coverage or NB-10T UE has been provisioned with EARFCN, the UE may use
thisinformation during Initial Cell Selection and Stored Information Cell Selection to find a suitable cell.

[TS36.304, clause 5.2.3.2]
For NB-10T the cell selection criterion is defined in clause 5.2.3.2a.
The cell selection criterion Sin normal coverage is fulfilled when:
Srxlev >0 AND Squal >0
where:
Srxlev = Qrievmeas — (Qrxievmin + Qrxievminoffset) — PCOMpensation - QOffsettemp

Squal = Qqualmess — (Qqualmin + Qqualminoffset) - QOFfSEttemp

where:
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Srxlev Cell selection RX level value (dB)

Squal Cell selection quality value (dB)

Qoffsetiemp Offset temporarily applied to a cell as specified in TS 36.331 [3] (dB)
Qrxlevmeas Measured cell RX level value (RSRP)

Qquaimeas Measured cell quality value (RSRQ)

Qrxievmin Minimum required RX level in the cell (dBm)

Qqualmin Minimum required quality level in the cell (dB)

Qrxlevminoffset Offset to the signalled Qrxievmin taken into account in the Srxlev

evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN TS 23.122 [5]

Qqualminoffset Offset to the signalled Qqualmin taken into account in the Squal
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN TS 23.122 [5]

Pcompensation If the UE supports the additionalPmax in the NS-PmaxList, if present,
in SIB1, SIB3 and SIB5:

max(Pemax1 —Ppowerciass, 0) — (MiN(Pemax2, Prowerciass) — Min(Pemax,
PPowerCIass)) (d B);

else:

if Ppowerclass is 14 dBm:

maX(PEMAX1 —(PPowerCIass - Pof‘fset), O) (dB),

else:

max(Pemaxi —Ppowerclass, 0) (dB)

Pemaxi, Pemaxz Maximum TX power level an UE may use when transmitting on the
uplink in the cell (dBm) defined as Pemaxin TS 36.101 [33]. Pemax1 and
Pewaxz are obtained from the p-Max and the NS-PmaxList respectively
in SIB1, SIB3 and SIB5 as specified in TS 36.331 [3].

Ppowerclass Maximum RF output power of the UE (dBm) according to the UE
power class as defined in TS 36.101 [33]

The signalled values Qrievminofiset aNd Qquaiminotfset are only applied when a cell is evaluated for cell selection as aresult of
aperiodic search for ahigher priority PLMN while camped normally inaVPLMN TS 23.122 [5]. During this periodic
search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a
different cell of this higher priority PLMN.

If cell selection criterion Sin normal coverage is not fulfilled for a cell, UE shall consider itself to be in enhanced
coverage if the cell selection criterion S for enhanced coverage is fulfilled, where:

Qrxlevmin UE applies coverage specific value Qrxievmin_ce (dBm)
Qqualmin UE applies coverage specific value Qguaimin_ce (dB)

If cell selection criteria Sin normal coverageis fulfilled for a cell, UE [may] consider itself to be in enhanced coverage
if SystemlnformationBlockTypel cannot be acquired but UE is able to acquire Master Infor mationBlock,
Systeml nformationBlockTypel-BR and Systeml nfor mationBlockType2.

If cell selection criterion Sin normal coverageis not fulfilled for a cell and UE does not consider itself in enhanced
coverage based on coverage specific values Qrxievmin_ce 8Nd Qquamin_ce, UE shall consider itself to be in enhanced
coverage if UE supports CE Mode B and CE mode B is not restricted by upper layers and the cell selection criterion S
for enhanced coverage is fulfilled, where:

Qrxlevmin UE applies coverage specific value Qrxievmin_ce1 (dBm)
Qqualmin UE applies coverage specific value Qquaimin_ce1 (dB)

For the UE in enhanced coverage, coverage specific values Qmievmin_ce 8nd Qquaimin_ce (OF Qrxievmin ce1 8Nd Qqualmin ce1) are
only applied for the suitability check in enhanced coverage (i.e. not used for measurement and reselection thresholds).

6.2.2.1.3 Test description

6.2.2.1.3.1 Pre-test conditions
System Simulator:

- E-UTRA Cdl 1, NR Cell 1.
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- System information combination 31 as defined in TS 36.508-1 [7] clause 4.4.3.1 isused in E-UTRA Cell.

- System information combination NR-6 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cell.

UE:

- None.

Preamble:

- With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state RRC_IDLE using generic procedure parameters Connectivity (E-
UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS 38.508-1 [4],
clause 4.5.2. 4G GUTI and eK Sl are assigned and security context established.

- the UE is switched-off.

- With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state IN-A, RRC_IDLE Connectivity (NR), in accordance with the
procedure described in TS 38.508-1 [4], Table 4.5.2.2-2. 5G-GUTI and ngK Sl are assigned and security context
established.

6.2.2.1.3.2

Test procedure sequence

Table 6.2.2.1.3.2-1/2 illustrate the downlink power levels and other changing parametersto be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "T0" denotes the conditions in the preamble. Configurations marked "T1", "T2" and
"T3" are applied at the pointsindicated in the Main behaviour description in Table 6.2.2.1.3.2-3.

Table 6.2.2.1.3.2-1: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and

NR Cell 1in FR1

Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1

O Coliped® [ammisi | o | - | e povarierelvalis we esared o
o bonz | dBmiscs . 85

T Colapecc [dmasies | w5 | - | o poverleve v s s o e
gglsPEggE dBmM/SCS ) 115 registered on E-UTRA cell 1

T2 Coliped® | gamisiz | o | - | e pouarierel vl we esared o
sorBoH_ | dBmiscs . 85

T Celopeoe apmnsen | ss | - | lepoverier e s semnente
o bonz | dBmiscs . 85

Notel: Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3.

Table 6.2.2.1.3.2-2: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and

NR Cell 1 in FR2

Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1
TO | Cell-specific The power level values are assigned to
RS EPRE dBm/15kHz off ) ensure UE registered on NR cell 1
SS/PBCH
SSS EPRE dBm/SCS - FFS
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T1 | Cell-specific The power level value is such to satisfy

dBm/15kHz FFS -

RS EPRE SrX!eVNR cell1 < 0 and ensure UE
EE/SPESSE dBmM/SCS ) FES registered on E-UTRA cell 1

T2 Colaped® [ gamisi | o | - | e pouarierel vl we esared o
sorBSH_ | dBmuscs : FFS

7| Colapectc [dmsies | Frs | - | e poverievl vates e ssspedte
o bonz | dBmiscs - FFS

Notel: Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3.

Table 6.2.2.1.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

1 | The SS adjusts the E-UTRA and NR Cells power - - - -
levels according to row "T1" in table 6.2.2.1.3.2-
1/2.

2 Check: Does the test result of generic test - - 1 P
procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1
indicate that the UE is camped on E-UTRA Cell
1?

3 | The SS adjusts the E-UTRA and NR Cells power - - - -
levels according to row "T2" in table 6.2.2.1.3.2-
1/2.

4 | The test result of generic test procedure in TS - - - -
38.508-1 [4] Table 4.9.9.2.2-1 indicate that the
UE is camped on NR Cell 1. (NOTE 1)

5 | The SS changes SIB1 of NR Cell 1 according to <-- PDCCH (DCI 1_0): Short - -
table 6.2.2.1.3.3-3 and notifies the UE of change Message
of System Information on NR Cell 1 by sending
Short Message on PDCCH using P-RNTI.

6 | Wait for 2.1* modification period to allow the new - - - -
system information to take effect.

7 | The SS adjusts the NR and E-UTRAN Cell - - - -
power levels according to row "T3" in table
6.2.2.1.3.2-1/2.

8 Check: Does the test result of generic test - - 2 P
procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1
indicate that the UE is camped on E-UTRA Cell
1?

Note 1:  This is the first time in this test case that the UE moves from S1 to N1.

6.2.2.1.3.3 Specific message contents

Table 6.2.2.1.3.3-1: SIB5 of NR Cell 1(preamble and all steps, Table 6.2.2.1.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-4
Information Element Value/remark Comment Condition
SIB5 ::= SEQUENCE {
carrierFreqListEUTRA SEQUENCE (SIZE 1 entry
(1..maxEUTRA-Carrier)) OF CarrierFreqEUTRA {
CarrierFreqEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink EUTRA
ARFCN as E-UTRA Cell
1 used
}
}
}
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Table 6.2.2.1.3.3-2: SystemInformationBlockType24 of EUTRA Cell 1 (preamble and all steps, Table

6.2.2.1.3.2-3)
Derivation path: TS 36.508 [7], Table 4.4.3.3-20
Information Element Value/Remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE {
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFreqNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Same downlink SSB ARFCN
as used for NR Cell 1
}
}
}

Table 6.2.2.1.3.3-3: SIB1 for NR Cell 1 (step 5, Table 6.2.2.1.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

Information Element Value/remark Comment Condition

SIB1 ::= SEQUENCE {

cellAccessRelatedinfo SEQUENCE {

cellReservedForOtherUse true The UE shall treat this
cell as if cell status is
"barred"

Table 6.2.2.1.3.3-4: REGISTRATION REQUEST (step 4, Table 6.2.2.1.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.9.9.2.3-1.
Information Element Value/remark Comment Condition
EPS NAS message container TRACKING AREA See Table
UPDATE REQUEST 6.2.2.1.3.3-5
message

Table 6.2.2.1.3.3-5: TRACKING AREA UPDATE REQUEST (Table 6.2.2.1.3.3-4)

Derivation Path: TS 38.508-1 [4], Table 4.9.9.2.3-2 with condition Mapped EPS security context.

6.2.2.2 Inter-RAT cell selection / From E-UTRA _Idle to NR RRC_IDLE / Serving cell
becomes non-suitable

6.2.2.2.1 Test Purpose (TP)

1)

with { UE in E-UTRA RRC_IDLE state }
ensure that {
when { the serving cell becones non-suitable and there is a suitable NR neighbour cell }
then { UE selects the suitable NR neighbour cell }

}

)

with { UE in E-UTRA RRC_IDLE state }
ensure that {
when { the serving cell becones barred and there is a suitable NR neighbour cell }
then { UE selects the suitable NR neighbour cell }

}
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6.2.2.2.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304, clause 5.2.1,
5.2.3.1,5.2.3.2and TS 36.304, clause 5.2.1, 5.2.3.1, 5.2.3.2. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.1]
UE shall perform measurements for cell selection and resel ection purposes as specified in TS 38.133 [g].

When evaluating Srxlev and Squal of non-serving cells for resel ection eval uation purposes, the UE shall use parameters
provided by the serving cell and for the final check on cell selection criterion, the UE shall use parameters provided by
the target cell for cell reselection.

The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(S)
associated with the selected PLMN, and by maintaining alist of forbidden registration area(s) and a list of equivalent
PLMNs. The UE shall select a suitable cell based on RRC_IDLE or RRC_INACTIVE state measurements and cell
selection criteria.

In order to expedite the cell selection process, stored information for several RATS, if available, may be used by the UE.

When camped on acell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a
better cell isfound, that cell is selected. The change of cell may imply achange of RAT. Details on performance
requirements for cell reselection can be found in TS 38.133 [§].

The NASisinformed if the cell selection and reselection result in changes in the received system information relevant
for NAS.

For normal service, the UE shall camp on a suitable cell, monitor control channel(s) of that cell so that the UE can:
- receive system information from the PLMN or SNPN; and
- receiveregistration areainformation from the PLMN or SNPN, e.g., tracking area information; and
- receive other AS and NAS Information; and
- if registered:
- receive paging and notification messages from the PLMN or SNPN; and
- initiate transfer to Connected mode.
For cell selection in multi-beam operations, measurement quantity of a cell is up to UE implementation.

For cell reselection in multi-beam operations, including inter-RAT reselection from E-UTRA to NR, the measurement
quantity of this cell is derived amongst the beams corresponding to the same cell based on SSYPBCH block as follows:

- if nrofSS-BlocksToAverage (maxRS-IndexCellQual in E-UTRA) is not configured in S B2/SIB4 (S B24 in E-
UTRA); or

- if absThreshSS-BlocksConsolidation (threshRS-Index in E-UTRA) is not configured in SB2/SB4 (SB24 in E-
UTRA); or

- if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation
(threshRS-Index in E-UTRA):

- derive acell measurement quantity as the highest beam measurement quantity value, where each beam
measurement quantity isdescribed in TS 38.215[11].

- dse

- derive acell measurement quantity as the linear average of the power values of up to nrofSS-
BlocksToAverage (maxRS-IndexCellQual in E-UTRA) of highest beam measurement quantity val ues above
absThreshSS-BlocksConsolidation (threshRS-Index in E-UTRA).

[TS 38.304, clause 5.2.3.1]

Cell selection is performed by one of the following two procedures:
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a) Initial cell selection (no prior knowledge of which RF channels are NR frequencies):
1. The UE shall scan all RF channelsin the NR bands according to its capabilities to find a suitable cell.

2. On each frequency, the UE need only search for the strongest cell, except for operation with shared spectrum
channel access where the UE may search for the next strongest cell(s).

3. Once asuitable cell isfound, this cell shall be selected.
b) Cell selection by leveraging stored information:

1. Thisprocedure requires stored information of frequencies and optionally a so information on cell parameters
from previoudy received measurement control information elements or from previously detected cells.

2. Once the UE has found a suitable cell, the UE shall select it.
3. If nosuitable cell isfound, the initial cell selection procedure in a) shall be started.

NOTE: Priorities between different frequencies or RATSs provided to the UE by system information or dedicated
signalling are not used in the cell selection process.

[TS38.304, clause 5.2.3.2]

The cell selection criterion Sisfulfilled when:

Srxlev >0 AND Squal >0

where:

Srxlev = Qrievmess — (Qrievmin + Qrievminoftset )— Peompensation - QOFf Setremp
Squal = Qquaimeas — (Qquaimin + Qquaminofrset) - QOffSetiemp

where:
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Srxlev

Cell selection RX level value (dB)

Squal

Cell selection quality value (dB)

Qoffsetiemp

Offset temporarily applied to a cell as specified in TS 38.331 [3] (dB)

erlevmeas

Measured cell RX level value (RSRP)

Qqualmeas

Measured cell quality value (RSRQ)

erlevmin

Minimum required RX level in the cell (dBm). If the UE supports SUL

ETSI TS 138 523-1 V16.8.0 (2021-09)

frequency for this cell, Qrxlevmin is obtained from g-RxLevMinSUL, if
present, in SIB1, SIB2 and SIB4, additionally, if QrievminoffsetcelisuL IS
present in SIB3 and SIB4 for the concerned cell, this cell specific
offset is added to the corresponding Qrxlevmin to achieve the
required minimum RX level in the concerned cell;

else Qrxlevmin is obtained from g-RxLevMin in SIB1, SIB2 and SIB4,
additionally, if Qmievminoftsetcell IS present in SIB3 and SIB4 for the
concerned cell, this cell specific offset is added to the corresponding
Qrxlevmin to achieve the required minimum RX level in the concerned
cell.

Qqualmin Minimum required quality level in the cell (dB). Additionally, if
Qquaiminofisetcell iS signalled for the concerned cell, this cell specific offset
is added to achieve the required minimum quality level in the
concerned cell.

Qrxlevminoftset Offset to the signalled Qmievmin taken into account in the Srxlev
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN, as specified in TS 23.122 [9].
Qqualminoffset Offset to the signalled Qquamin taken into account in the Squal
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN, as specified in TS 23.122 [9].
Pcompensation For FR1, if the UE supports the additionalPmax in the NR-NS-
PmaxList, if present, in SIB1, SIB2 and SIB4:

maX(PEMAXl —Ppowerclass, 0) - (min(PEMAXZ, PPowerCIass) - min(PEMAXl,
PPowerCIass)) (d B);

else:

max(Pemaxi —Ppowerciass, 0) (dB)

For FR2, Pcompensation is setto 0.

Maximum TX power level of a UE may use when transmitting on the
uplink in the cell (dBm) defined as Pemax in TS 38.101 [15]. If UE
supports SUL frequency for this cell, Pemaxa and Pemaxz are obtained
from the p-Max for SUL in SIB1 and NR-NS-PmaxList for SUL
respectively in SIB1, SIB2 and SIB4 as specified in TS 38.331 [3],
else Pemax1 and Pemaxz are obtained from the p-Max and NR-NS-
PmaxList respectively in SIB1, SIB2 and SIB4 for normal UL as
specified in TS 38.331 [3].

Ppowerclass Maximum RF output power of the UE (dBm) according to the UE
power class as defined in TS 38.101-1 [15].

Pemaxi, Pemaxz

The signalled values Qrievminotiset aNd Qquaminofiset are only applied when a cell is evaluated for cell selection as aresult of
aperiodic search for a higher priority PLMN while camped normally inaVPLMN (TS 23.122[9]). During this periodic
search for higher priority PLMN, the UE may check the S criteria of a cell using parameter values stored from a
different cell of this higher priority PLMN.

[TS36.304, clause 5.2.1]
UE shall perform measurements for cell selection and reselection purposes as specified in TS 36.133 [10].

The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(S)
associated with the selected PLMN, and by maintaining alist of forbidden registration area(s) and alist of equivalent
PLMNSs. The UE shall select a suitable cell based on idle mode measurements and cell selection criteria.

In order to speed up the cell selection process, stored information for several RATs may be available in the UE.

When camped on acell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a
better cell isfound, that cell is selected. The change of cell may imply a change of RAT, or if the current and selected
cell are both E-UTRA cells, a change of the CN type. Details on performance requirements for cell reselection can be
found in TS 36.133 [10].
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The NASisinformed if the cell selection and reselection results in changes in the received system information relevant
for NAS.
For normal service, the UE shall camp on a suitable cell, tune to that cell's control channel(s) so that the UE can:
- Receive system information from the PLMN; and
- receive registration area information from the PLMN, e.g., tracking areainformation; and
- receive other AS and NAS Information; and
- if registered:
- receive paging and notification messages from the PLMN; and
- initiate transfer to connected mode.
[TS36.304, clause 5.2.3.1]
The UE shall use one of the following two cell selection procedures:
a) Initial Cell Selection

This procedure requires no prior knowledge of which RF channels are E-UTRA or NB-10T carriers. The UE
shall scan all RF channelsin the E-UTRA bands according to its capabilities to find a suitable cell. On each
carrier frequency, the UE need only search for the strongest cell. Once a suitable cell is found this cell shall
be selected.

b) Stored Information Cell Selection

This procedure requires stored information of carrier frequencies and optionally also information on cell
parameters, from previously received measurement control information elements or from previously detected
cells. Once the UE has found a suitable cell the UE shall select it. If no suitable cell is found the Initial Cell
Selection procedure shall be started.

NOTE 1: Priorities between different frequencies or RATs provided to the UE by system information or dedicated
signalling are not used in the cell selection process.

NOTE 2: If BL UE, UE in enhanced coverage or NB-10T UE has been provisioned with EARFCN, the UE may use
thisinformation during Initial Cell Selection and Stored Information Cell Selection to find a suitable cell.

[TS36.304, clause 5.2.3.2]
For NB-1oT the cell selection criterion is defined in clause 5.2.3.2a
The cell selection criterion Sin normal coverage is fulfilled when:

Srxlev >0 AND Squa >0

where:

Srxlev = erlevmeas - (erlevmin + erlevminoffset) - PCOmpensation - QOffsettemp
Squal = Qqualmess — (Qqualmin + Qqualminoffser) - QOFfSEttemp

where:
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Srxlev Cell selection RX level value (dB)

Squal Cell selection quality value (dB)

Qoffsetiemp Offset temporarily applied to a cell as specified in TS 36.331 [3] (dB)
Qrxlevmeas Measured cell RX level value (RSRP)

Qquaimeas Measured cell quality value (RSRQ)

Qrxievmin Minimum required RX level in the cell (dBm)

Qqualmin Minimum required quality level in the cell (dB)

Qrxlevminoffset Offset to the signalled Qrxievmin taken into account in the Srxlev

evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN TS 23.122 [5]

Qqualminoffset Offset to the signalled Qqualmin taken into account in the Squal
evaluation as a result of a periodic search for a higher priority PLMN
while camped normally in a VPLMN TS 23.122 [5]

Pcompensation If the UE supports the additionalPmax in the NS-PmaxList, if present,
in SIB1, SIB3 and SIB5:

max(Pemax1 —Ppowerciass, 0) — (MiN(Pemax2, Prowerciass) — Min(Pemax,
PPowerCIass)) (d B);

else:

if Ppowerclass is 14 dBm:

maX(PEMAX1 —(PPowerCIass - Pof‘fset), O) (dB),

else:

max(Pemaxi —Ppowerclass, 0) (dB)

Pemaxi, Pemaxz Maximum TX power level an UE may use when transmitting on the
uplink in the cell (dBm) defined as Pemaxin TS 36.101 [33]. Pemax1 and
Pewaxz are obtained from the p-Max and the NS-PmaxList respectively
in SIB1, SIB3 and SIB5 as specified in TS 36.331 [3].

Ppowerclass Maximum RF output power of the UE (dBm) according to the UE
power class as defined in TS 36.101 [33]

The signalled values Qrievminofiset aNd Qquaiminotfset are only applied when a cell is evaluated for cell selection as aresult of
aperiodic search for ahigher priority PLMN while camped normally inaVPLMN TS 23.122 [5]. During this periodic
search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a
different cell of this higher priority PLMN.

If cell selection criterion Sin normal coverage is not fulfilled for a cell, UE shall consider itself to be in enhanced
coverage if the cell selection criterion S for enhanced coverage is fulfilled, where:

Qrxlevmin UE applies coverage specific value Qrxievmin_ce (dBm)
Qqualmin UE applies coverage specific value Qguaimin_ce (dB)

If cell selection criteria Sin normal coverageis fulfilled for a cell, UE [may] consider itself to be in enhanced coverage
if SystemlnformationBlockTypel cannot be acquired but UE is able to acquire Master Infor mationBlock,
Systeml nformationBlockTypel-BR and Systeml nfor mationBlockType2.

If cell selection criterion Sin normal coverageis not fulfilled for a cell and UE does not consider itself in enhanced
coverage based on coverage specific values Qrxievmin_ce 8Nd Qquamin_ce, UE shall consider itself to be in enhanced
coverage if UE supports CE Mode B and CE mode B is not restricted by upper layers and the cell selection criterion S
for enhanced coverage is fulfilled, where:

Qrxlevmin UE applies coverage specific value Qrxievmin_ce1 (dBm)
Qqualmin UE applies coverage specific value Qquaimin_ce1 (dB)

For the UE in enhanced coverage, coverage specific values Qmievmin_ce 8nd Qquamin_ce (OF Qrxievmin ce1 8Nd Qqualmin ce1) are
only applied for the suitability check in enhanced coverage (i.e. not used for measurement and reselection thresholds).

6.2.2.2.3 Test description

6.2.2.2.3.1 Pre-test conditions
System Simulator:

- E-UTRA Cdl 1, NR Cell 1.
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- System information combination 31 as defined in TS 36.508-1 [7] clause 4.4.3.1 isused in E-UTRA Cell.

- System information combination NR-6 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cell.

UE:

- None.

Preamble:

- With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.2-3, the UE is brought to state 1IN-A, RRC_IDLE Connectivity (NR), in accordance with the
procedure described in TS 38.508-1 [4], Table 4.5.2.2-2. 5G-GUTI and ngK S| are assigned and security context
established.

- The UE is switched-off

- With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.2-3, the UE is brought to state RRC_IDLE using generic procedure parameters Connectivity (E-
UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS 38.508-1 [4],
clause 4.5.2. 4G GUTI and eK Sl are assigned and security context established.

6.2.2.2.3.2

Test procedure sequence

Table 6.2.2.2.3.2-1/2 illustrate the downlink power levels and other changing parametersto be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "T0" denotes the conditions in the preamble. Configurations marked "T1", "T2" and
"T3" are applied at the pointsindicated in the Main behaviour description in Table 6.2.2.2.3.2-3.

Table 6.2.2.2.3.2-1: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and

NR Cell 1in FR1

Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1

O | alaee Jammnse | a5 | - | Lepoveriervates e sssnedia
o bonz | dBmiscs - off

T Colapecc [dmasies | 415 | - | T pouerlevel v suh o e
gglsPEggE dBM/SCS i -85 registered on NR cell 1

2 | aledc [apmnsc | a5 | - | Lepoverier vees e sesnedia
sorBoH_ | dBmscs . off

T Celapeote Tapmnsion | ss | - | lepoverierl s me s
o bonz | dBmiscs . 85

Notel: Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3.

Table 6.2.2.2.3.2-2: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and

NR Cell 1 in FR2

Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1
TO | Cell-specific The power level values are assigned to
RS EPRE dBm/15kHz FFS ) ensure UE registered on E-UTRA cell 1
SS/PBCH
SSS EPRE dBm/SCS - Off
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T1 | Cell-specific The power level value is such to satisfy

dBm/15kHz FFS -

RS EPRE SI’X!eVE-UTRA cell1 < 0 and ensure UE
EE/SPESSE dBmM/SCS ) FES registered on NR cell 1

2| aledc Japmiskuz | eS| - | Lepoverier vees e ssedia
sorBSH_ | dBmiscs . off

| Colapecc [dpmasies | Frs | - | e pouer e vaes e sesned
o bonz | dBmiscs - FFS

Notel: Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3.

Table 6.2.2.2.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

1 | The SS adjusts the E-UTRA and NR Cells power - - - -
levels according to row "T1" in table 6.2.2.2.3.2-
1/2.

2 Check: Does the test result of generic test - - 1 P
procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1
indicate that the UE is camped on NR Cell 17.
(NOTE 1)

3 | The SS adjusts the E-UTRA and NR Cells power - - - -
levels according to row "T2" in table 6.2.2.2.3.2-
1/2.

4 | The test result of generic test procedure in TS - - - -
38.508-1 [4] Table 4.9.7.2.2-1 indicate that the
UE is camped on E-UTRA Cell 1.

5 | The SS changes SystemInformationBlockTypel <-- Paging - -
of E-UTRA Cell 1 according to table 6.2.2.2.3.3-
3 and notifies the UE of change of System
Information on E-UTRA Cell 1.

6 | The SS adjusts the E-UTRA and NR Cells power - - - -
levels according to row "T3" in table 6.2.2.2.3.2-
1/2.

7 Check: Does the test result of generic test - - 2 P
procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1
indicate that the UE is camped on NR Cell 1?

Note 1:  This is the first time in this test case that the UE moves from S1 to N1.

6.2.2.2.3.3 Specific message contents

Table 6.2.2.2.3.3-1: SIB5 of NR Cell 1(preamble and all steps, Table 6.2.2.2.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-4

Information Element Value/remark Comment Condition

SIB5 ::= SEQUENCE {

carrierFreqListEUTRA SEQUENCE (SIZE
(1..maxEUTRA-Carrier)) OF CarrierFregEUTRA {

CarrierFreqEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink EUTRA
ARFCN as E-UTRA Cell
1 used
}
}
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Table 6.2.2.2.3.3-2: SystemInformationBlockType24 of EUTRA Cell 1 (preamble and all steps, Table

6.2.2.2.3.2-3)
Derivation path: TS 36.508 [7], Table 4.4.3.3-20
Information Element Value/Remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE {
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFreqNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Same downlink SSB ARFCN
as used for NR Cell 1
}
}
}

Table 6.2.2.2.3.3-3: SystemInformationBlockTypel for E-UTRA Cell 1 (step 5, Table 6.2.2.2.3.2-3)

Derivation Path: TS 36.508-1 [7], Table 4.4.3.2-3

Information Element Value/remark Comment Condition

SystemInformationBlockTypel ::=
SEQUENCE {

cellAccessRelatedinfo SEQUENCE {

cellBarred barred
}

}

Table 6.2.2.2.3.3-4: REGISTRATION REQUEST (step 4, Table 6.2.2.2.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.9.9.2.3-1.
Information Element Value/remark Comment Condition
EPS NAS message container TRACKING AREA See Table
UPDATE REQUEST 6.2.2.2.3.3-5
message

Table 6.2.2.2.3.3-5: TRACKING AREA UPDATE REQUEST (Table 6.2.2.2.3.3-4)

Derivation Path: TS 38.508-1 [4], Table 4.9.9.2.3-2 with condition Mapped EPS security context.

6.2.3 Inter-RAT Cell Reselection

6.2.3.1 Inter-RAT cell reselection / From E-UTRA_IDLE to NR RRC_IDLE (lower
priority & higher priority, Srxlev based)

6.2.3.1.1 Test Purpose (TP)

(1)

with { UEin E-UTRA RRC Idle state }
ensure that {
when { UE detects the cell re-selection criteria are nmet for the cell which belongs to the | ower
priority inter-RAT NR cell }
then { UE reselects the cell which belongs to the lower priority inter-RAT NR cell }

}

)

with { UEin E-UTRA RRC Idle state }
ensure that {

when { UE detects the cell re-selection criteria are nmet for the cell which belongs to the higher
priority inter-RAT NR cell }
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then { UE reselects the cell which belongs to the higher priority inter-RAT NR cell }
}

6.2.3.1.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.304, clause 5.2.4.1,
5.2.4.2 and 5.2.4.5. Unless otherwise stated these are Rel-15 requirements.

[TS36.304, clause 5.2.4.1]

Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the
system information, in the RRCConnectionRel ease message, or by inheriting from another RAT at inter-RAT cell
(re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without
providing apriority (i.e. the field cel|ReselectionPriority is absent for that frequency). If priorities are provided in
dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE isin camped on any
cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves
priorities provided by dedicated signalling and deprioritisationReq received in RRCConnectionReject unless specified
otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the
UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network
configured values). While the UE is camped on a suitable CSG cell in normal coverage, the UE shall aways consider
the current frequency to be the highest priority frequency (i.e. higher than any of the network configured values),
irrespective of any other priority value allocated to this frequency. When the HSDN capable UE isin High-mobility
state, the UE shall always consider the HSDN cellsto be the highest priority (i.e. higher than any other network
configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN
cellsto be the lowest priority (i.e. lower than network configured priorities). If the UE capable of sidelink
communication is configured to perform sidelink communication and can only perform the sidelink communication
while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X
sidelink communication is configured to perform V2X sidelink communication and can only perform the V2X sidelink
communi cation while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE
capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only use pre-
configuration while not camping on a frequency, the UE may consider the frequency providing inter-carrier V2X
sidelink configuration to be the highest priority. If the UE capable of sidelink discovery is configured to perform Public
Sefety related sidelink discovery and can only perform the Public Safety related sidelink discovery while camping on a
frequency, the UE may consider that frequency to be the highest priority.

NOTE 1: The prioritization among the frequencies which UE considersto be the highest priority frequency isleft to
UE implementation.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS service and can only receive this MBMSS service while camping on a frequency on whichit is
provided, the UE may consider that frequency to be the highest priority during the MBMS session TS 36.300[2] as
long as the two following conditions are fulfilled:

1) Either:

- the UE is capable of MBMS service continuity and the reselected cell is broadcasting SIB13; or
- theUE iscapable of SC-PTM reception and the reselected cell is broadcasting SIB20;

2) Either:

- SIB15 of the serving cell indicates for that frequency one or more MBM S SAls included and associated with that
frequency inthe MBM S User Service Description (USD) TS 26.346 [22] of this service; or

- SIB15isnot broadcast in the serving cell and that frequency isincluded in the USD of this service.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS service provided on a downlink only MBMSS fregquency, on a frequency used by dedicated MBM S
cells, on afrequency used by FeMBM S/Unicast-mixed cells as defined in TS 36.300 [2], or on a frequency belonging to
PLMN different from its registered PLMN, the UE may consider cell reselection candidate frequencies at which it can
not receive the MBM S service to be of the lowest priority during the MBM S session TS 36.300 [2], aslong asthe
above mentioned condition 1) isfulfilled for the cell on the MBM S frequency which the UE monitors or this cell
broadcasts SIB1-MBMS and as long as the above mentioned condition 2) isfulfilled for the serving cell.

ETSI



3GPP TS 38.523-1 version 16.8.0 Release 16 221 ETSI TS 138 523-1 V16.8.0 (2021-09)

NOTE 2: Example scenarios in which the previous down-prioritisation may be needed concerns the cases where
camping is not possible, while the UE can only receive this MBM S frequency when camping on a subset
of cell reselection candidate frequencies, e.g. the MBM S frequency is a downlink only carrier, the MBMS
frequency is used by dedicated MBMS cells, the MBM S frequency is used by FeMBM S/Unicast-mixed
cells TS 36.300 [2], or the MBM S frequency belongsto a PLMN different from UE's registered PLMN.

If the UE is not capable of MBM S Service Continuity but has knowledge on which frequency an MBMSS service of
interest is provided, it may consider that frequency to be the highest priority during the MBMS session TS 36.300 [2] as
long as the reselected cell is broadcasting SIB13.

If the UE is not capable of MBM S Service Continuity but has knowledge on which downlink only frequency, on which
frequency used by dedicated MBMS cells, on which frequency used by FeMBM S/Unicast-mixed cellsas defined in TS
36.300 [2] or on which frequency belonging to PLMN different from its registered PLMN an MBMS service of interest
is provided, it may consider cell reselection candidate frequencies at which it can not receive the MBMS service to be
of the lowest priority during the MBMS session TS 36.300 [2] as long as the cell on the MBMS freguency which the
UE monitorsis broadcasting SIB13 or SIB1-MBMS.

NOTE 3: The UE considers that the MBM S session is ongoing using the session start and end times as provided by
upper layersin the USD i.e. the UE does not verify if the session isindicated on MCCH.

In case UE receives RRCConnectionReject with deprioritisationReq, UE shall consider current carrier frequency and
stored frequencies due to the previously received RRCConnectionReject with deprioritisationReq or all the frequencies
of EUTRA to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is
running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when aPLMN selection
is performed on request by NAS TS 23.122 [5].

NOTE 4: Connecting to CDMA2000 does not imply PLMN selection.

NOTE 5: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 36.133 [10] are till applicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE enters adifferent RRC state; or
- theoptional validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS TS 23.122 [5].
NOTE 6: Equal priorities between RATS are not supported.

The UE shall only perform cell reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are
given in system information and for which the UE has a priority provided.

The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e., T320 in E-
UTRA and NR, T322 in UTRA and T3230 in GERAN), if configured, at inter-RAT cell (re)selection.

NOTE 7: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.

While T360 is running, redistribution target is considered to be the highest priority (i.e. higher than any of the network
configured values). UE shall continue to consider the serving frequency as the highest priority until completion of E-
UTRAN Inter-frequency Redistribution procedure specified in 5.2.4.10 if triggered on T360 expiry/ stop.

[TS36.304, clause 5.2.4.2]
For NB-1oT measurement rules for cell re-selection is defined in sub-clause 5.2.4.2.a.

When evaluating Srxlev and Squal of non-serving cells for reselection purposes, the UE shall use parameters provided
by the serving cell.

Following rules are used by the UE to limit needed measurements:;
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- If the serving cell fulfils Srxlev > Sinrasearcie @nd Squal > Sinrasearcho, the UE may choose not to perform intra-
frequency measurements.

- Otherwise, the UE shall perform intra-frequency measurements.

- The UE shal apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are
indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:

- For an E-UTRAN inter-frequency or inter-RAT freguency with areselection priority higher than the
reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority
E-UTRAN inter-frequency or inter-RAT frequencies according to TS 36.133 [10].

- For an E-UTRAN inter-frequency with an equal or lower reselection priority than the reselection priority of
the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the
reselection priority of the current E-UTRAN frequency:

- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower
priority unless the UE is triggered to measure an E-UTRAN inter-frequency which is configured with
redistributionlnter Freglnfo.

- Otherwise, the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT freguency
cells of equal or lower priority according to TS 36.133 [10].

- If the UE supports relaxed monitoring and s-SearchDeltaP is present in Systeml nformationBlockType3, the UE may
further limit the needed measurements, as specified in sub-clause 5.2.4.12.

[TS36.304, clause 5.2.4.5]
For NB-IoT inter-frequency cell reselection shall be based on ranking as defined in sub-clause 5.2.4.6.

If threshServingLowQ is provided in Systeml nformationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT
frequency than the serving frequency shall be performed if:

- A cdl of ahigher priority EUTRAN, NR or UTRAN FDD RAT/ frequency fulfils Squal > Threshx, wighg during
atimeinterval Treselectiongar; or

- Acell of ahigher priority UTRAN TDD, GERAN or CDMA2000 RAT/ frequency fulfils Srxlev > Threshy, ighe
during atime interval Treselectiongar.

Otherwise, cell reselection to acell on ahigher priority E-UTRAN frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cdl of ahigher priority RAT/ frequency fulfils Srxlev > Threshx, wighe during atime interval Treselectiongar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to acell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell
reselection as defined in sub-clause 5.2.4.6.

If threshServingLowQ is provided in Systeml nformationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reselection to a cell on alower priority E-UTRAN frequency or inter-RAT
frequency than the serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshsaving, Lowo @and acell of alower priority EUTRAN, NR or UTRAN FDD
RAT/ frequency fulfils Squal > Threshx, Lowg during atimeinterval Treselectiongrat; or

- Theserving cell fulfils Squal < Threshseing, Lowg and a cell of alower priority UTRAN TDD, GERAN or
CDMA2000 RAT/ frequency fulfils Srxlev > Threshyx, Lowp during atime interval Treselectiongar.

Otherwise, cell reselection to acell on alower priority E-UTRAN frequency or inter-RAT frequency than the serving
frequency shall be performed if:
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- Theserving cell fulfils Srxlev < Threshsaving Lowp @nd a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and
- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/ frequency shall take precedence over alower priority RAT/ frequency, if
multiple cells of different priorities fulfil the cell reselection criteria

The UE shall not perform cell reselection to NR or UTRAN FDD cells for which the cell selection criterion Sis not
fulfilled.

For cdma2000 RATS, Srxlev isequal to -FLOOR(-2 x 10 x log10 Ec/10) in units of 0.5 dB, as defined in [18], with
Ec/lo referring to the value measured from the evaluated cell.

For cdma2000 RATS, Threshy, higne and Threshy, Lowp are equal to -1 times the values signalled for the corresponding
parameters in the system information.

In all the above criteriathe value of Treselectiongrat is scaled when the UE isin the medium or high mobility state as
defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect a cell asfollows:

- If the highest-priority frequency isan E-UTRAN frequency, acell ranked as the best cell among the cells on the
highest priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, acell ranked as the best cell among the cells on the
highest priority frequency(ies) meeting the criteria of that RAT.

Cell reselection to another RAT, for which Squal based cell reselection parameters are broadcast in system information,
shall be performed based on the Squal criteriaif the UE supports Squal (RSRQ) based cell reselection to E-UTRAN
from all the other RATSs provided by system information which UE supports. Otherwise, cell reselection to another
RAT shall be performed based on Srxlev criteria.

Cell reselection to NR, for which a cell reselection parameter, g-RxLevMinSUL is broadcast in system information and
the UE supports SUL, shall be performed based on Srxlev criteria taking the parameter into account.

6.2.3.1.3 Test description

6.2.3.1.3.1 Pre-test conditions

System Simulator:
- E-UTRA Cell 1, NR Cell 1.
- System information combination 31 asdefined in TS 36.508-1 [7] clause 4.4.3.1 isused in E-UTRA Caell.
- System information combination NR-6 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cell.

UE:

- None.

Preamble:

- With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state 1IN-A, RRC_IDLE Connectivity (NR), in accordance with the
procedure described in TS 38.508-1 [4], Table 4.5.2.2-2. 5G-GUTI and ngK S| are assigned and security context
established.

- the UE is switched-off

- With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state RRC_IDLE using generic procedure parameters Connectivity (E-
UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS 38.508-1 [4],
clause 4.5.2. 4G GUTI and eK Sl are assigned and security context established.
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6.2.3.1.3.2 Test procedure sequence

Table 6.2.3.1.3.2-1/2 illustrate the downlink power levels and other changing parametersto be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "TQ" denotes the conditions in the preamble. Configurations marked "T1", "T2" and
"T3" are applied at the pointsindicated in the Main behaviour description in Table 6.2.3.1.3.2-3.

Table 6.2.3.1.3.2-1: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and
NR Cell 1 in FR1

Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1

O | Colapectc [dpmasies | w5 | - | e povsrier v e ssspedte
sorBoH_ | dBmscs . off

T Cohopeoe | apmrsiors | w5 || e pover vl ales e sl
EE/SPESSE dBmM/SCS i .80 and SrxleVe-utra cell 1 < Threshserving, low

2| Colectc [dpmasies | w0 | - | e pousrievlvates e ssspedte
gg/SPEggE dBM/SCS i 95 , Srxleve-utra cell 1 > Threshx, high

T ol | qmmsons | o5 | - | L adpener e e ae
EE/SPESSE dBM/SCS i -80 Threshy, nigh

Notel: Power level “Off" is defined in TS 38.508-1 [4] Table 6.2.2.1-3.

Table 6.2.3.1.3.2-2: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and
NR Cell 1 in FR2

Parameter Unit E-UTRA | NRCell 1 Remark
Cell 1

O Coloped® [ ammns | res || Trepovarionlvales e seconedia
o bonz | dBmscs . off

T Colaped® | qamnsioi | pes | | Toe pover vl vl e sesigred
EE/SPESSE dBM/SCS i FES and Srxleve-utra cell 1 < Threshserving, low

2| colectc [umasies | Frs | - | e poverier vaues e sssnedte
gg/SPEggE dBM/SCS ) FES , Srxleve-utra cell 1 > Threshx, high

B oot | gamasoiz | pes | | e andponer el valies ae
SorEen | demvscs . Frs | Thveshnion

Notel: Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3.
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Table 6.2.3.1.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS adjusts the E-UTRAN and NR Cell - - - -
power levels according to row "T1" in table

6.2.3.1.3.2-1/2.

2 | Wait for 1 second to allow UE to recognise the - - - -
change.

3 Check: Does the test result of generic test - - 1 P

procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1
indicate that the UE is camped on NR Cell 1?
4 | Void. - - - -
5 | The SS adjusts the E-UTRAN and NR Cell - - - -
power levels according to row "T2" in table
6.2.3.1.3.2-1/2.

6 Wait for 1 second to allow UE to recognise the - - - -
change.
7 | The test result of generic test procedure in TS - - - -
38.508-1 [4] Table 4.9.7.2.2-1 indicate that the
UE is camped on E-UTRAN Cell 1.

8 | The SS notifies the UE of change of System <-- Paging - -
Information on E-UTRAN Cell 1.
9 | The SS changes Priority of NR cell 1 in - - - -
SystemInformationBlockType24. And the
systeminfoValueTag in the
SystemInformationBlockTypel of E-UTRA Cell
1 is increased.

10 | Wait for 6 s for UE to receive system - - - -
information.
11 | The SS re-adjusts the E-UTRAN and NR Cell - - - -
levels according to row "T3" in table
6.2.3.1.3.2-1/2.

12 | Check: Does the test result of generic test - - 2 P
procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1
indicate that the UE is camped on NR Cell 1?
13 | Void. - - - -

6.2.3.1.3.3 Specific message contents

Table 6.2.3.1.3.3-1: SystemInformationBlockType3 of EUTRA Cell 1 (preamble and all steps, Table
6.2.3.1.3.2-3)

Derivation Path: TS 36.508 [7], Table 4.4.3.3-2

Information Element Value/remark Comment Condition

SystemInformationBlockType3 ::= SEQUENCE {

cellReselectionServingFreginfo SEQUENCE {

threshServingLow 10 20 dB

}

}
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Table 6.2.3.1.3.3-2: SystemInformationBlockType24 of EUTRA Cell 1 (preamble, Table 6.2.3.1.3.2-3)

Derivation path: TS 36.508 [7], Table 4.4.3.3-20

Information Element Value/Remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE {
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFreqNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Downlink NR ARFCN of
SSB for NR Cell 1
cellReselectionPriority-r15 3
threshX-High-r15 20 40 dB
threshX-Low-r15 10 20 dB
}
}
t-ReselectionNR-r15 7
}
Table 6.2.3.1.3.3-3: SIB2 of NR Cell 1(preamble and all steps, Table 6.2.3.1.3.2-3)
Derivation Path: TS 38.508-1 [4], Table 4.6.2-1
Information Element Value/remark Comment Condition
SIB2 ::= SEQUENCE {
cellReselectionServingFreginfo SEQUENCE {
threshServingLowP 10 20 dB
cellReselectionPriority 3
}
}
Table 6.2.3.1.3.3-4: SIB5 of NR Cell 1(preamble and all steps, Table 6.2.3.1.3.2-3)
Derivation Path: TS 38.508-1 [4], Table 4.6.2-4
Information Element Value/remark Comment Condition
SIB5 ::= SEQUENCE {
carrierFreqListEUTRA SEQUENCE (SIZE 1 entry
(1..maxEUTRA-Carrier)) OF CarrierFreqEUTRA {
CarrierFreqEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink EUTRA
ARFCN as E-UTRA Cell
1 used
cellReselectionPriority 5
threshX-High 10 20 dB
threshX-Low 20 40 dB
}
}
t-ReselectionEUTRA 7
}
Table 6.2.3.1.3.3-5: Paging (step 8, Table 6.2.3.1.3.2-3)
Derivation path: TS 36.508 [7], Table 4.6.1-7
Information Element Value/Remark Comment Condition

Paging ::= SEQUENCE {

True

systeminfoModification
}
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Table 6.2.3.1.3.3-6: SystemInformationBlockTypel of EUTRA Cell 1 (step 9, Table 6.2.3.1.3.2-3)

Derivation Path: TS 36.508 [7], Table 4.4.3.2-3

Information Element Value/remark Comment Condition
SysteminformationBlockTypel ::= SEQUENCE {
systemInfoValueTag 1 Previous value is 0
}

Table 6.2.3.1.3.3-7: SystemInformationBlockType24 of EUTRA Cell 1 (step 9, Table 6.2.3.1.3.2-3)

Derivation path: TS 36.508 [7], Table 4.4.3.3-20

Information Element Value/Remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE {
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFreqNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Same downlink SSB ARFCN
as used for NR Cell 1
cellReselectionPriority-r15 5
threshX-High-r15 10 20 dB
threshX-Low-r15 20 40 dB
}
}
t-ReselectionNR-r15 7 7 Seconds
}

Table 6.2.3.1.3.3-8: TRACKING AREA UPDATE REQUEST (Step 7, Table 6.2.3.1.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.9.7.2.3-1

Information Element Value/remark Comment Condition
EPS update type
EPS update type Value '010'B Combined TA/LA | combined_T
updating A LA
'000'B TA updating TA only

NOTE: The message shall be integrity protected using the 5GS security context available in the UE.

Condition Explanation
TA_only This condition applies if the UE is configured to initiate EPS attach
or if explicitly specified.
combined_TA_LA This condition applies if the UE is configured to initiate combined
EPS/IMSI attach or if explicitly specified.

Table 6.2.3.1.3.3-9: REGISTRATION REQUEST (Step 12, Table 6.2.3.1.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.7.1-6.
Information Element Value/remark Comment Condition
EPS NAS message container TRACKING AREA See Table
UPDATE REQUEST 6.2.3.1.3.3-10
message

Table 6.2.3.1.3.3-10: TRACKING AREA UPDATE REQUEST (Table 6.2.3.1.3.3-9)

| Derivation Path: TS 38.508-1 [4], Table 4.9.9.2.3-2 with condition Mapped EPS security context
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6.2.3.2 Inter-RAT cell reselection / From E-UTRA_IDLE to NR RRC_IDLE (lower
priority & higher priority, Squal based)

6.2.3.2.1 Test Purpose (TP)

1)

with { UE in E-UTRA RRC_|IDLE state }
ensure that {
when { UE detects the cell re-selection criteria are nmet for the cell which belongs to the | ower
priority inter-RAT NR cell}
then { UE reselects the cell which belongs to the lower priority inter-RAT NR cell }

}

)

with { UE in E-UTRA RRC IDLE state }
ensure that {
when { UE detects the cell re-selection criteria are net for the cell which belongs to the higher
priority inter-RAT NR cell}
then { UE reselects the cell which belongs to the higher priority inter-RAT NR cell }

}

6.2.3.2.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 36.304, clause 5.2.4.1,
5.2.4.2 and 5.2.4.5. Unless otherwise stated these are Rel-15 requirements.

[TS 36.304, clause 5.2.4.1]

Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the
system information, in the RRCConnectionRel ease message, or by inheriting from another RAT at inter-RAT cell
(re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without
providing apriority (i.e. the field cel|ReselectionPriority is absent for that frequency). If priorities are provided in
dedicated signalling, the UE shall ignore al the priorities provided in system information. If UE isin camped on any
cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves
priorities provided by dedicated signalling and deprioritisationReq received in RRCConnectionReject unless specified
otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the
UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network
configured values). While the UE is camped on a suitable CSG cell in normal coverage, the UE shall aways consider
the current frequency to be the highest priority frequency (i.e. higher than any of the network configured values),
irrespective of any other priority value allocated to this frequency. When the HSDN capable UE isin High-mobility
state, the UE shall always consider the HSDN cellsto be the highest priority (i.e. higher than any other network
configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN
cellsto be the lowest priority (i.e. lower than network configured priorities). If the UE capable of sidelink
communication is configured to perform sidelink communication and can only perform the sidelink communication
while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X
sidelink communication is configured to perform V2X sidelink communication and can only perform the V2X sidelink
communi cation while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE
capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only use pre-
configuration while not camping on a frequency, the UE may consider the frequency providing inter-carrier V2X
sidelink configuration to be the highest priority. If the UE capable of sidelink discovery is configured to perform Public
Safety related sidelink discovery and can only perform the Public Safety related sidelink discovery while camping on a
frequency, the UE may consider that frequency to be the highest priority.

NOTE 1: The prioritization among the frequencies which UE considersto be the highest priority frequency isleft to
UE implementation.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS service and can only receive this MBMSS service while camping on a frequency on whichiit is
provided, the UE may consider that frequency to be the highest priority during the MBMS session TS 36.300[2] as
long as the two following conditions are fulfilled:

1) Either:
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- theUE iscapable of MBMS service continuity and the reselected cell is broadcasting SIB13; or
- the UE is capable of SC-PTM reception and the reselected cell is broadcasting SIB20;
2) Either:

- SIB15 of the serving cell indicates for that frequency one or more MBM S SAl s included and associated with that
frequency inthe MBM S User Service Description (USD) TS 26.346 [22] of this service; or

- SIB15isnot broadcast in the serving cell and that frequency isincluded in the USD of this service.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS service provided on adownlink only MBMS frequency, on a frequency used by dedicated MBMS
cells, on afrequency used by FeMBM S/Unicast-mixed cells as defined in TS 36.300 [2], or on afrequency belonging to
PLMN different fromits registered PLMN, the UE may consider cell reselection candidate frequencies at which it can
not receive the MBM S service to be of the lowest priority during the MBM S session TS 36.300 [2], aslong asthe
above mentioned condition 1) is fulfilled for the cell on the MBMS frequency which the UE monitors or this cell
broadcasts SIB1-MBMS and as long as the above mentioned condition 2) is fulfilled for the serving cell.

NOTE 2: Example scenarios in which the previous down-prioritisation may be needed concerns the cases where
camping is not possible, while the UE can only receive this MBM S frequency when camping on a subset
of cell reselection candidate frequencies, e.g. the MBM S frequency is a downlink only carrier, the MBMS
frequency is used by dedicated MBMS cells, the MBMS frequency is used by FeMBM S/Unicast-mixed
cells TS 36.300 [2], or the MBM S frequency belongsto a PLMN different from UE's registered PLMN.

If the UE is not capable of MBM S Service Continuity but has knowledge on which frequency an MBMSS service of
interest is provided, it may consider that frequency to be the highest priority during the MBMS session TS 36.300 [2] as
long as the reselected cell is broadcasting SIB13.

If the UE is not capable of MBM S Service Continuity but has knowledge on which downlink only frequency, on which
frequency used by dedicated MBMS cells, on which frequency used by FeMBM S/Unicast-mixed cells as defined in TS
36.300 [2] or on which frequency belonging to PLMN different from its registered PLMN an MBMS service of interest
is provided, it may consider cell reselection candidate frequencies at which it can not receive the MBM S service to be
of the lowest priority during the MBMS session TS 36.300 [2] as long as the cell on the MBMS frequency which the
UE monitorsis broadcasting SIB13 or SIB1-MBMS.

NOTE 3: The UE considers that the MBM S session is ongoing using the session start and end times as provided by
upper layersin the USD i.e. the UE does not verify if the session isindicated on MCCH.

In case UE receives RRCConnectionReject with deprioritisationReq, UE shall consider current carrier frequency and
stored frequencies due to the previously received RRCConnectionReject with deprioritisationReq or all the frequencies
of EUTRA to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is
running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when aPLMN selection
is performed on request by NAS TS 23.122 [5].

NOTE 4: Connecting to CDMA2000 does not imply PLMN selection.

NOTE 5: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 36.133 [10] are till applicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE enters adifferent RRC state; or
- theoptional validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS TS 23.122 [5].
NOTE 6: Equal priorities between RATS are not supported.

The UE shall only perform cell reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are
given in system information and for which the UE has a priority provided.

The UE shall not consider any black listed cells as candidate for cell reselection.
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The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e,, T320in E-
UTRA and NR, T322 in UTRA and T3230 in GERAN), if configured, at inter-RAT cell (re)selection.

NOTE 7: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.

While T360 is running, redistribution target is considered to be the highest priority (i.e. higher than any of the network
configured values). UE shall continue to consider the serving frequency as the highest priority until completion of E-
UTRAN Inter-frequency Redistribution procedure specified in 5.2.4.10 if triggered on T360 expiry/ stop.

[TS36.304, clause 5.2.4.2]
Following rules are used by the UE to limit needed measurements:;

- If the serving cell fulfils Srxlev > Sinrasearcie @nd Squal > Sinrasearcho, the UE may choose not to perform intra-
frequency measurements.

- Otherwise, the UE shall perform intra-frequency measurements.

- The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated
in system information and for which the UE has priority provided as defined in 5.2.4.1:

- For aNR inter-frequency or inter-RAT frequency with areselection priority higher than the reselection
priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-
frequency or inter-RAT frequencies accordingto TS 38.133[8].

- For aNR inter-frequency with an equal or lower reselection priority than the reselection priority of the
current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection
priority of the current NR frequency:

- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

- Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of
equal or lower priority accordingto TS 38.133 [g].

[TS36.304, clause 5.2.4.5]
For NB-IoT inter-frequency cell reselection shall be based on ranking as defined in sub-clause 5.2.4.6.

If threshServingLowQ is provided in Systeml nformationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reselection to a cell on a higher priority E-UTRAN freguency or inter-RAT
frequency than the serving frequency shall be performed if:

- A cél of ahigher priority EUTRAN, NR or UTRAN FDD RAT/ frequency fulfils Squal > Threshy, wigng during
atimeinterval Treselectiongar; or

- A cdll of ahigher priority UTRAN TDD, GERAN or CDMA2000 RAT/ frequency fulfils Srxlev > Threshx, wighe
during atime interval Treselectiongar.

Otherwise, cell reselection to acell on ahigher priority E-UTRAN frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cél of ahigher priority RAT/ frequency fulfils Srxlev > Threshy, nigie during atime interval Treselectiongrar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to acell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell
reselection as defined in sub-clause 5.2.4.6.

If threshServingLowQ is provided in SystemlnformationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reselection to a cell on alower priority E-UTRAN freguency or inter-RAT
frequency than the serving frequency shall be performed if:
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- Theserving cell fulfils Squal < Threshsaving, Lowo @and a cell of alower priority EUTRAN, NR or UTRAN FDD
RAT/ frequency fulfils Squal > Threshy, Lowg during atimeinterval Treselectiongrat; or

- Theserving cell fulfils Squal < Threshseving Lowg @nd a cell of alower priority UTRAN TDD, GERAN or
CDMA2000 RAT/ frequency fulfils Srxlev > Threshx, Lowp during atime interval Treselectiongar.

Otherwise, cell reselection to a cell on alower priority E-UTRAN freguency or inter-RAT frequency than the serving
frequency shall be performed if:

- Theserving cell fulfils Srxlev < Threshsaving Lowp @nd a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/ frequency shall take precedence over alower priority RAT/ frequency, if
multiple cells of different priorities fulfil the cell reselection criteria

The UE shall not perform cell reselection to NR or UTRAN FDD cells for which the cell selection criterion Sis not
fulfilled.

For cdma2000 RATS, Srxlev isequal to -FLOOR(-2 x 10 x log10 Ec/10) in units of 0.5 dB, as defined in [18], with
Ec/lo referring to the value measured from the evaluated cell.

For cdma2000 RATS, Threshy, higne and Threshx, Lowp are equal to -1 times the values signalled for the corresponding
parameters in the system information.

In all the above criteriathe value of Treselectiongrar is scaled when the UE isin the medium or high mobility state as
defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect a cell asfollows:

- If the highest-priority frequency isan E-UTRAN frequency, a cell ranked as the best cell among the cells on the
highest priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, a cell ranked as the best cell among the cells on the
highest priority frequency(ies) meeting the criteria of that RAT.

Cell reselection to another RAT, for which Squal based cell reselection parameters are broadcast in system information,
shall be performed based on the Squal criteriaif the UE supports Squal (RSRQ) based cell reselection to E-UTRAN
from all the other RATSs provided by system information which UE supports. Otherwise, cell reselection to another
RAT shall be performed based on Srxlev criteria.

Cell reselection to NR, for which a cell reselection parameter, g-RxLevMinSUL is broadcast in system information and
the UE supports SUL, shall be performed based on Srxlev criteriataking the parameter into account.

6.2.3.2.3 Test description
6.2.3.2.3.1 Pre-test conditions

System Simulator:
- E-UTRA Cell 1and NR Cell 1.

- System information combination 31 as defined in TS 36.508 [7] clause 4.4.3.1, and message contents defined
in clause 4.4.3.3 with QBASED condition is used in E-UTRA cell.

- System information combination NR-6 as defined in TS 38.508-1 [4] clause 4.4.3.1.3, and message contents
defined in clause 4.6.1 and clause 4.6.2 with QBASED condition is used in NR Cell.

UE:

None.

Preamble:
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With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state 1IN-A, RRC_IDLE Connectivity (NR), in accordance with the
procedure described in TS 38.508-1 [4], Table 4.5.2.2-2. 5G-GUTI and ngK S| are assigned and security context
established.

The UE is switched-off.

With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state RRC_IDLE using generic procedure parameters Connectivity (E-
UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS 38.508-1 [4],
clause 4.5.2. 4G-GUTI and eK Sl are assigned and security context established.

6.2.3.2.3.2 Test procedure sequence

Table 6.2.3.2.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Configurations marked "T1","T2" and "T3" are applied at the points indicated in the Main behaviour
description in Table 6.2.3.2.3.2-3.

Table 6.2.3.2.3.2-1: Time instances of cell power level and parameter changes for E-UTRA Cell and

NR Cell in FR1
Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1
Cell-specific The power level values are assignen to
RS EPRE dBm/15kHz -95 ) ensure UE reselected to NR Cell 1: both
SS/PBCH Squal ServingCell, E-UTRA Celll < ThreShServing,
T1 SSS EPRE dBm/SCS ) -80 LowQ and Squa|nonServingCeII, NR celll > Threshnr
RSRQ dB -11.46 -11.17 | celttowQ
Qqualmin dB -20 -25
NOCE-uTrRA dBm/15kHz -95 -
Nocnr dBm/SCS - -90
Cell-specific The power level values are assignen to
RS EPRE dBm/15kHz -80 ) ensure UE reselected back to E-UTRA Cell
SS/PBCH dBM/SCS i 05 1: Squal n?nServingCeII, E-UTRA Cellz > Threshe-
T SSS EPRE UTRA Cell1, HighQ
RSRQ dB -3.76 -16.98
Qqualmin dB -20 -25
NOCE-uTrRA dBm/15kHz -95 -
Nocnr dBm/SCS - -90
Cell-specific ) i The power level values are assignen to
RS EPRE dBm/15kHz 95 ensure UE reselected to NR Cell 1: Squal
SS/PBCH nonServingCell, NR Celll > Thresh nr celi1, Higho
3 SSS EPRE dBm/SCS - -80
RSRQ dB -11.46 -11.17
Qqualmin dB -20 -25
NOCE-uTrRA dBm/15kHz -95 -
Nocnr dBm/SCS - -90

Table 6.2.3.2.3.2-2: Time instances of cell power level and parameter changes for E-UTRA Cell and

NR Cell in FR2
Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1
Cell-specific ) The power level values are assignen to
RS EPRE dBm/15kHz FFS ensure UE reselected to NR Cell 1: both
SS/PBCH Squal ServingCell, E-UTRA Celll < ThreShServing,
T1 SSS EPRE dBm/SCS ) FFS LowQ and Squa|nonServingCeII, NR celll > Threshnr
RSRQ dB FFS FFS Cell1,LowQ
Qqualmin dB -20 -25
NOCE-uTrRA dBm/15kHz FFS -
NoCnr dBm/SCS - FFS
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Cell-specific The power level values are assignen to
RS EPRE dBm/15kHz FFS ) ensure UE reselected back to E-UTRA Cell
SS/PBCH dBmM/SCS ) FES 1: Squal n?nServingCeII, E-UTRA Cellz > Threshe-
T SSS EPRE UTRA Cell1, HighQ
RSRQ dB FFS FFS
Qqualmin dB -20 -25
NOCE-uTrRA dBm/15kHz FFS -
Nocnr dBm/SCS - FFS
Cell-specific ) The power level values are assignen to
RS EPRE dBm/15kHz FFS ensure UE reselected to NR Cell 1: Squal
SS/PBCH nonServingCell, NR Celll > Thresh nr celi1, Higho
3 SSS EPRE dBm/SCS - FFS
RSRQ dB FFS FFS
Qqualmin dB -20 -25
NOCE-uTrRA dBm/15kHz FFS -
Nocnr dBm/SCS - FFS
Table 6.2.3.2.3.2-3: Main behaviour
St Procedure Message Sequence TP | Verdict

Uu-S Message
1 | The SS changes Cell-specific RS EPRE level - - - -
for E-UTRA Cell 1 and SS/PBCH SSS EPRE
level for NR Cell 1 according to row "T1" in
table 6.2.3.2.3.2-1/2.

2 Check: Does the test result of generic test 1 -
procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1
indicate that the UE is camped on NR Cell 1?
NOTE: This is the first time in this test case
that the UE moves from S1 to N1.

3 | The SS transmits an RRCRelease message <-- NR RRC: RRCRelease
on NR Cell 1.
4 | The SS changes Cell-specific RS EPRE level - - - -
for E-UTRA Cell 1 and SS/PBCH SSS EPRE
level for NR Cell 1 according to row "T2" in
table 6.2.3.2.3.2-1/2.

5 | The UE selects E-UTRAN Cell 1 and performs - - - -
the generic test procedure in TS 38.508-1 [4]
Table 4.9.7.2.2 from steps 1-6.

6 | The SS transmits an RRCConnectionRelease <-- E-UTRA RRC: - -
message to release RRC connection and RRCConnectionRelease
move to RRC _IDLE on E-UTRAN Cell 1.
7 The SS changes the NR cell priority broadcast - - - -
in system information on E-UTRAN Cell 1.
8 Notify UE change of System Information on E- <-- E-UTRA RRC: Paging
UTRAN Cell 1.
9 | Wait for 6 s for UE to receive system - - - -
information.
10 | The SS changes Cell-specific RS EPRE level - - - -
for E-UTRA Cell 1 and SS/PBCH SSS EPRE
level for NR Cell 1 according to row "T3" in
table 6.2.3.2.3.2-1/2.

11 | Check: Does the test result of generic test - - 2 -
procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1
indicate that the UE is camped on NR Cell 1?
12 | Void. - - - -
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6.2.3.2.3.3 Specific message contents

Table 6.2.3.2.3.3-1: SystemInformationBlockTypel for E-UTRA Cell 1 (preamble and all steps, Table
6.2.3.2.3.2-3)

Derivation path: TS 36.508-1 [7], Table 4.4.3.2-3
Information Element Value/Remark Comment Condition
SysteminformationBlockTypel ::= SEQUENCE {
nonCriticalExtension SEQUENCE {
nonCriticalExtension SEQUENCE {

cellSelectioninfo-v920 SEQUENCE {

g-QualMin-r9 -20
}

}
}

}

Table 6.2.3.2.3.3-2:SystemInformationBlockType3 for E-UTRA Cell 1 (preamble and all steps, Table
6.2.3.2.3.2-3)

Derivation path: TS 36.508 [7], Table 4.4.3.3-2
Information Element Value/Remark Comment Condition
SysteminformationBlockType3 ::= SEQUENCE {
lateNonCriticalExtension {
g-QualMin-r9 -20
threshServingLowQ-r9 12

}

}

Table 6.2.3.2.3.3-3:SystemInformationBlockType24 for E-UTRA Cell 1 (preamble, Table 6.2.3.2.3.2-3)

Derivation path: TS 36.508 [7], Table 4.4.3.3-20
Information Element Value/remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE
{
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFregNR-r15[1] SEQUENCE { entry 1
carrierFreg-r15 Downlink NR
ARFCN of SSB
for NR Cell 1
cellReselectionPriority-ri5 3
threshX-Q-r15 SEQUENCE {
threshX-HighQ-r15 20
threshX-LowQ-r15 5
}
g-QualMin-r15 -25
}
}
t-ReselectionNR-r15 7
}

Table 6.2.3.2.3.3-4:SIB1 for NR Cell 1 (preamble and all steps, Table 6.2.3.2.3.2-3)

Derivation path: TS 38.508-1 [4], Table 4.6.1-28
Information Element Value/Remark Comment Condition
SIB1 ::= SEQUENCE {
cellSelectioninfo SEQUENCE {
g-QualMin -25 -25dB
}

}
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Table 6.2.3.2.3.3-5:SIB2 for NR Cell 1 (preamble and all steps, Table 6.2.3.2.3.2-3)

Derivation path: TS 38.508-1 [4], Table 4.6.2-1

Information Element

Value/Remark

Comment

Condition

SIB2 ::= SEQUENCE {

cellReselectionServingFreginfo SEQUENCE {

threshServingLowQ

26

}

}

Table 6.2.3.2.3.3-6:SIB5 for NR Cell 1 (preamble and all steps, Table 6.2.3.2.3.2-3)

Derivation path: TS 38.508-1 [4], Table 4.6.2-4

Information Element Value/Remark Comment Condition
SIB5 ::= SEQUENCE {
carrierFreqListEUTRA SEQUENCE (SIZE 1 entry
(1..maxEUTRA-Carrier)) OF CarrierFregEUTRA {
CarrierFreqEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink
EUTRA ARFCN
as E-UTRA Cell
1 used
cellReselectionPriority 5
threshX-Q SEQUENCE {
threshX-HighQ 12
threshX-LowQ 5
}
}
}
t-ReselectionEUTRA 7

}

Table 6.2.3.2.3.3-7:SystemInformationBlockType24 for E-UTRA Cell 1 (step 7, Table 6.2.3.2.3.2-3)

Derivation path: TS 36.508 [7], Table 4.4.3.3-20

Information Element Value/remark Comment Condition
SysteminformationBlockType24-r15 ::= SEQUENCE
{
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFregNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Downlink NR
ARFCN of SSB
for NR Cell 1
cellReselectionPriority-ri5 5
threshX-Q-r15 SEQUENCE {
threshX-HighQ-r15 5
threshX-LowQ-r15 20
}
g-QualMin-r15 -25
}
}
t-ReselectionNR-r15 7

}
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Table 6.2.3.2.3.3-8: Paging for E-UTRA Cell 1 (step 8, Table 6.2.3.2.3.2-3)

Derivation path: TS 36.508 [7], Table 4.6.1-7

Information Element

Value/Remark

Comment Condition

Paging ::= SEQUENCE {

pagingRecordList

Not present

systemInfoModification

True

etws-PrimaryNotificationIndication

Not present

nonCriticalExtension

Not present

}

Table 6.2.3.2.3.3-9: SystemInformationBlockTypel for E-UTRA Cell 1 (step 9, Table 6.2.3.2.3.2-3)

Derivation path: TS 36.508-1 [7], Table 4.4.3.2-3

Information Element

Value/Remark

Comment Condition

SystemInformationBlockTypel ::= SEQUENCE {

systeminfoValueTag

1

}

Table 6.2.3.2.3.3-10: REGISTRATION REQUEST (Step 11, Table 6.2.3.2.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.7.1-6.

Information Element Value/remark Comment Condition
EPS NAS message container TRACKING AREA See Table
UPDATE REQUEST 6.2.3.2.3.3-11
message

Table 6.2.3.2.3.3-11: TRACKING AREA UPDATE REQUEST (Table 6.2.3.2.3.3-10)

| Derivation Path: TS 38.508-1 [4], Table 4.9.9.2.3-2 with condition Mapped EPS security context

6.2.3.3

priority & higher priority, Srxlev based)
6.2.3.3.1 Test Purpose (TP)
@

with { UEin NR RRC Idle state }
ensure that {
when { UE detects the cell
priority E-UTRA frequency }
then { UE reselects to the E-UTRA cell }
}

2

with { UEin NR RRC Idle state }
ensure that {
when { UE detects the cell
the lower priority E-UTRA frequency }
then { UE reselects to the E-UTRA cell }

}

6.2.3.3.2 Conformance requirements

Inter-RAT cell reselection / From NR RRC_IDLE to E-UTRA_IDLE (lower

re-selection criteria are net for the cell which belongs to the higher

re-selection criteria are met for the nei ghour cell which belongs to

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304, clause 5.2.4.1,
5.2.4.2 and 5.2.4.5. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.4.1]
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Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system
information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case
of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the
field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall
ignore all the priorities provided in system information. If UE isin camped on any cell state, UE shall only apply the
priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated
signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped
normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current
frequency to be the lowest priority frequency (i.e. lower than any of the network configured values).

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT freguencies that are givenin
system information and for which the UE has a priority provided.

In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies
due to the previously received RRCRelease with deprioritisationReq or al the frequencies of NR to be the lowest
priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped
RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection is performed on request by
NAS(TS23.122[9)).

NOTE: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 38.133 [8] are till applicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE enters adifferent RRC state; or
- theoptional validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2: Equal priorities between RATs are not supported.
The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and
E-UTRA), if configured, at inter-RAT cell (re)selection.

NOTE 3: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.

[TS38.304, clause 5.2.4.1]
Following rules are used by the UE to limit needed measurements:

- If the serving cell fulfils Srxlev > Sintrasearche aNd Squal > Sinrasearcho, the UE may choose not to performintra-
frequency measurements.

- Otherwise, the UE shall perform intra-frequency measurements.

- TheUE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated
in system information and for which the UE has priority provided as defined in 5.2.4.1:

- For aNR inter-frequency or inter-RAT frequency with areselection priority higher than the reselection
priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-
frequency or inter-RAT frequencies according to TS 38.133 [§].

- For aNR inter-frequency with an equal or lower reselection priority than the reselection priority of the
current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection
priority of the current NR frequency:

- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

- Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of
equal or lower priority accordingto TS 38.133 [8].
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[TS38.304, clause 5.2.4.5]

If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on
the current serving cell, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- A cél of ahigher priority NR or EUTRAN RAT/frequency fulfils Squal > Threshx, nighg during atime interval
Treselectionrat

Otherwise, cell reselection to a cell on ahigher priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cdll of ahigher priority RAT/ frequency fulfils Srxlev > Threshx, wigne during atime interval Treselectiongar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to acell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection
as defined in sub-clause 5.2.4.6.

If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshseving Lowo @nd a cell of alower priority NR or E-UTRAN RAT/ frequency
fulfils Squal > Threshx, Lowg during atime interval Treselectiongrar.

Otherwise, cell reselection to a cell on alower priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- The serving cell fulfils Srxlev < Threshsaving, Lowp and a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/frequency shall take precedence over alower priority RAT/frequency if
multiple cells of different priorities fulfil the cell reselection criteria

If more than one cell meets the above criteria, the UE shall reselect acell asfollows:

- If the highest-priority frequency is an NR frequency, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria of that RAT.

6.2.3.3.3 Test description

6.2.3.3.3.1 Pre-test conditions
System Simulator:
- NRCedl 1, E-UTRA Cell lisdifferent priority inter-RAT Cell.
- System information combination NR-6 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cell.
- System information combination 31 asdefined in TS 36.508-1 [18] clause 4.4.3.1 isused in E-UTRA Cell.

UE:

None.
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Preamble:

- With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state RRC_IDLE using generic procedure parameters Connectivity (E-
UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS 38.508-1 [4],
clause 4.5.2. 4G GUTI and eK Sl are assigned and security context established.

- the UE is switched-off.

- With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state 1IN-A, RRC_IDLE Connectivity (NR), in accordance with the
procedure described in TS 38.508-1 [4], Table 4.5.2.2-2. 5G-GUTI and ngK Sl are assigned and security context
established.

6.2.3.3.3.2 Test procedure sequence

Table 6.2.3.3.3.2-1/2 illustrate the downlink power levels and other changing parametersto be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "TQ" denotes the conditions in the preamble. Configurations marked "T1", "T2" and
"T3" are applied at the pointsindicated in the Main behaviour description in Table 6.2.3.3.3.2-3.

Table 6.2.3.3.3.2-1: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and
NR Cell 1in FR1

Parameter Unit NR E-UTRA Remark
Cell 1 Cell 1

S (s | - | on | mereve ke ac e
SorBCH_ | aemiscs | s .

T Celope® [amisen | | 75 | ebouerier v e sged
Sorpenc | demiscs | -9 | e

it [ | | s | merove e e e sioed
SorBCH_ | aemiscs | 78 : ?ﬁr"eihb(’thgs.rvvx'aeﬁé‘é}"x’?éiliz|.1>

Threshx, low.

el [womnsei| | 75 | Iopovr evlvaes ae ssied

EE/SPESSE dBmM/SCS .95 i $E:§:Eiemg lowand Srxleve.utra cell 1 >

Table 6.2.3.3.3.2-2: Time instances of cell

power level and parameter changes for E-UTRA Cell 1 and
NR Cell 1 in FR2

Parameter Unit NR E-UTRA Remark
Cell 1 Cell 1

TO | Cell-specific The power level values are assigned
RS EPRE | UBM/15KHz ) “Off | {6 ensure UE registered on NR Cell 1
SS/PBCH
SSS EPRE dBm/SCS FFS -

T1 | Cell-specific ) ) The power level values are assigned
RS EPRE dBm/15kHz 5 to satisfy Srxleve-utra cel 1> Threshy,
SS/PBCH high
SSS EPRE dBm/SCS FFS -

T2 | Cell-specific The power level values are assigned
RS EPRE dBm/15kHz i 95 to ensure UE reselected back to NR

Cell 1: both Srxleve-utra cen1 <
SS/PBCH dBm/SCS | FFS - | Threshsening, low and Srxlevar ceii1 >
SSS EPRE

Threshx, low.
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T3 | Cell-specific The power level values are assigned
RS EPRE dBm/15kHz j 75 to satisfy both Srxlevnr cei1 <
SS/PBCH ThI’EShserving, lowand Srx|eve-utra cell 1 >
sssepre | UBM/SCS | FFS J Threshs, iow.

Table 6.2.3.3.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS adjusts the NR and E-UTRAN Cell - - - -
power levels according to row "T1" in table
6.2.3.3.3.2-1/2.

2 | Void - - - -
3 Check: Does the test result of generic test - - 1 -
procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1
is performed and the UE is camped on E-
UTRAN Cell 1?

4 | The SS adjusts the NR and E-UTRAN Cell - - - -
power levels according to row "T2" in table
6.2.3.3.3.2-1/2.

5 | Void - - - -
6 | Generic test procedure in TS 38.508-1 [4] - - - -
Table 4.9.9.2.2-1 take place and UE is
camped on NR Cell 1

7 | The SS transmits RRCRelease message on <-- NR:RRCRelease
NR Cell 1.
8 | The SS notifies the UE of change of System <-- NR: ShortMessage - -
Information on NR Cell 1 by send Short
Message on PDCCH using P-RNTI.

9 | The SS changes Priority of E-UTRA cell 1 in - - - -
the SIB5 of NR Cell 1, The ValueTag of SIB5
in the SIB1 is increased on NR Cell 1.

10 | Wait for 2.1* modification period to allow the - - - -
new system information to take effect.
11 | The SS adjusts the NR and E-UTRAN Cell - - - -
power levels according to row "T3" in table
6.2.3.3.3.2-1/2.

12 | Void - - - -
13 | Check: Does the test result of generic test - - 2 -
procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1
is performed and the UE is camped on E-
UTRAN Cell 1?

6.2.3.3.3.3 Specific message contents

Table 6.2.3.3.3.3-1: SIB2 of NR Cell 1(preamble and all steps, Table 6.2.3.3.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectionServingFreginfo SEQUENCE {

threshServingLowP 10 20 dB
}

}
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Table 6.2.3.3.3.3-2: SIB5 of NR Cell 1(preamble and all steps, Table 6.2.3.3.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-4
Information Element Value/remark Comment Condition
SIB5 ;= SEQUENCE {
carrierFreqListEUTRA SEQUENCE (SIZE 1 entry
(1..maxEUTRA-Carrier)) OF CarrierFregEUTRA {
CarrierFreqEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink EUTRA
ARFCN as E-UTRA Cell
1 used
cellReselectionPriority 5
threshX-High 10 20 dB
threshX-Low 20 40 dB
}
}
t-ReselectionEUTRA 7 7 Seconds
}

Table 6.2.3.3.3.3-3: SystemInformationBlockType3 of EUTRA Cell 1 (preamble and all steps, Table

6.2.3.3.3.2-3)
Derivation Path: TS 36.508 [7], Table 4.4.3.3-2
Information Element Value/remark Comment Condition
SystemInformationBlockType3 ::= SEQUENCE {
cellReselectionServingFreginfo SEQUENCE {
threshServingLow 10 20 dB
}

Table 6.2.3.3.3.3-4: SystemInformationBlockType24 of EUTRA Cell 1 (preamble and all steps, Table

6.2.3.3.3.2-3)
Derivation path: TS 36.508 [7], Table 4.4.3.3-20
Information Element Value/Remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE {
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFreqNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Same downlink SSB ARFCN
as used for NR Cell 1
cellReselectionPriority-r15 3
threshX-High-r15 20 40 dB
threshX-Low-r15 10 20dB
}
}
t-ReselectionNR-r15 7 7 Seconds
}
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Table 6.2.3.3.3.3-5: SIB5 of NR Cell 1(Step 9, Table 6.2.3.3.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-4

Information Element Value/remark Comment Condition
SIB5 ::= SEQUENCE {
carrierFreqListEUTRA SEQUENCE (SIZE 1 entry
(1..maxEUTRA-Carrier)) OF CarrierFregEUTRA {
CarrierFreqEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink EUTRA
ARFCN as E-UTRA Cell
1 used
cellReselectionPriority 3
threshX-High 20 40 dB
threshX-Low 10 20 dB
}
}
t-ReselectionEUTRA 7 7 Seconds
}
Table 6.2.3.3.3.3-6: SIB1 of NR Cell 1 (step 9, Table 6.2.3.3.3.2-3)
Derivation Path: TS 38.508-1 [4], Table 4.6.1-5
Information Element Value/remark Comment Condition
SIB1 ::= SEQUENCE {
si-Schedulinglnfo SI-Schedulinginfo
}
Table 6.2.3.3.3.3-7: SI-SchedulingInfo (si-Schedulinginfo in Table 6.2.3.3.3.3-6)
Derivation Path: TS 38.508-1 [4], Table 4.6.3-130A
Information Element Value/remark Comment Condition
SI-SchedulingInfo ::= SEQUENCE {
schedulingInfoList SEQUENCE 1 entry
(SIZE(1..maxSI-Message)) OF
Schedulinginfo {
Schedulinginfo[1] SEQUENCE { entry 1
sib-Mappinginfo SEQUENCE (SIZE 1 entry
(1..maxSIB)) OF SIB-Typelnfo {
SIB-Typelnfo[1] SEQUENCE { entry 1
type sibType5
valueTag 1
}
}
}
}
}

Table 6.2.3.3.3.3-8: TRACKING AREA UPDATE REQUEST (Step 3, Table 6.2.3.3.3.2-3)

| Derivation Path: TS 38.508-1 [4], Table 4.9.7.2.3-1 with condition First-N1-to-S1 = TRUE

Table 6.2.3.3.3.3-9: TRACKING AREA UPDATE REQUEST (Step 13, Table 6.2.3.3.3.2-3)

| Derivation Path: TS 38.508-1 [4], Table 4.9.7.2.3-1 with condition First-N1-to-S1 = FALSE
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Table 6.2.3.3.3.3-10: REGISTRATION REQUEST (Step 6, Table 6.2.3.3.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.7.1-6.

Information Element Value/remark Comment Condition
EPS NAS message container TRACKING AREA See Table
UPDATE REQUEST 6.2.3.3.3.3-12
message

Table 6.2.3.3.3.3-11: TRACKING AREA UPDATE REQUEST (Table 6.2.3.3.3.3-10)

Derivation Path: TS 36.508 [2], Table 4.7.2-27.

Information Element Value/remark Comment Condition
EPS update type
EPS update type Value '000'B TA updating
"Active" flag '0'B No bearer
establishment
requested

NAS key set identifier

NAS key set identifier the eKSl value for the
current mapped EPS
security context

TSC 1B mapped security
context
6.2.3.4 Inter-RAT cell reselection / From NR RRC_IDLE to E-UTRA_IDLE (lower
priority & higher priority, Squal based)
6.2.3.4.1 Test Purpose (TP)
(1)

with { UEin NR RRC Idle state }
ensure that {
when { UE detects the cell re-selection criteria are nmet for the cell which belongs to the | ower
priority inter-RAT E-UTRA cell }
then { UE reselects the cell which belongs to the |lower priority inter-RAT E-UTRA cell }
}

2

with { UEin NR RRC Idle state }
ensure that {
when { UE detects the cell re-selection criteria are net for the cell which belongs to the higher
priority inter-RAT E-UTRA cell }
then { UE reselects the cell which belongs to the higher priority inter-RAT E-UTRA cell }
}

6.2.3.4.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304, clause 5.2.4.1,
5.2.4.2 and 5.2.4.5. Unless otherwise stated these are Rel-15 requirements.

[TS 38.304, clause 5.2.4.1]

Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system
information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case
of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the
field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall
ignore al the priorities provided in system information. If UE isin camped on any cell state, UE shall only apply the
priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated
signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped
normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current
frequency to be the lowest priority frequency (i.e. lower than any of the network configured values).
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The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are givenin
system information and for which the UE has a priority provided.

In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies
due to the previously received RRCRelease with deprioritisationReq or al the frequencies of NR to be the lowest
priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped
RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection is performed on request by
NAS (TS 23.122[9)]).

NOTE: UE should search for ahigher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 38.133 [8] are still applicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE enters adifferent RRC state; or
- theoptional validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2: Equal priorities between RATs are not supported.
The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and
E-UTRA), if configured, at inter-RAT cell (re)selection.

NOTE 3: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.

[TS38.304, clause 5.2.4.1]
Following rules are used by the UE to limit needed measurements:

- If theserving cell fulfils Srxlev > Snrasearche @nd Squal > Sintrasearcho, the UE may choose not to perform intra-
frequency measurements.

- Otherwise, the UE shall perform intra-frequency measurements.

- The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated
in system information and for which the UE has priority provided as defined in 5.2.4.1:

- For aNR inter-frequency or inter-RAT frequency with areselection priority higher than the reselection
priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-
frequency or inter-RAT frequencies according to TS 38.133[8].

- For aNR inter-frequency with an equal or lower reselection priority than the reselection priority of the
current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection
priority of the current NR frequency:

- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

- Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of
equal or lower priority accordingto TS 38.133 [8].

[TS38.304, clause 5.2.4.5]

If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on
the current serving cell, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- A cdl of ahigher priority NR or EUTRAN RAT/frequency fulfils Squal > Threshyx, highg during atime interval
Treselectiongar

Otherwise, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:
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- A cédl of ahigher priority RAT/ frequency fulfils Srxlev > Threshy, nigie during atime interval Treselectiongrar;
and
- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection
as defined in sub-clause 5.2.4.6.

If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshseving Lowo and a cell of alower priority NR or E-UTRAN RAT/ frequency
fulfils Squal > Threshx, Lowg during atime interval Treselectiongrar.

Otherwise, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- Theserving cell fulfils Srxlev < Threshsaving Lowp @nd a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/frequency shall take precedence over alower priority RAT/frequency if
multiple cells of different priorities fulfil the cell reselection criteria

If more than one cell meets the above criteria, the UE shall reselect acell asfollows:

- If the highest-priority frequency isan NR frequency, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria of that RAT.

6.2.3.4.3 Test description
6.2.3.4.3.1 Pre-test conditions

System Simulator:
- NRCeél 1land E-UTRA Cdll 1

- System information combination NR-6 as defined in TS 38.508-1 [7] clause 4.4.3.1, and message contents
defined in clause 4.6.1 and clause 4.6.2 with QBASED conditionis used in NR cell.

- System information combination 31 as defined in TS 36.508 [7] clause 4.4.3.1, and message contents defined
in clause 4.4.3.3 with QBASED condition is used in E-UTRA cell.

UE:

None.

Preamble:

With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state RRC_IDLE using generic procedure parameters Connectivity (E-
UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS 38.508-1 [4], clause
4.5.2. 4G-GUTI and eK Sl are assigned and security context established

The UE is switched-off.

With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state 1IN-A, RRC_IDLE Connectivity (NR), in accordance with the
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procedure described in TS 38.508-1 [4], Table 4.5.2.2-2. 5G-GUTI and ngK S| are assigned and security context
established..

6.2.3.4.3.2 Test procedure sequence

Table 6.2.3.4.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Configurations marked "T1","T2" and "T3" are applied at the points indicated in the Main behaviour
description in Table 6.2.3.4.3.2-3.

Table 6.2.3.4.3.2-1: Time instances of cell power level and parameter changes for NR Cell (FR1)

Parameter Unit NR Cell E-UTRA Remark
1 Cell 1
Cell-specific The power level values are assigned to
RS EPRE dBm/15kHz ) -80 ensure UE reselected to E-UTRA Cell 1;
SS/PBCH both Squal seningcell, NR celiz < Threshserving,
T1 SSS EPRE dBm/SCS -95 ) LowQ and SqualnonServingCell, E-UTRA Celll >
RSRQ dB -21.20 -3.76 Threshx, Lowq
Qqualmin dB -25 -20
NOCE-uTrRA dBm/15kHz - -95
NocCnr dBm/SCS -85 -
Cell-specific ) . The power level values are assigned to
RS EPRE dBm/15kHz 95 ensure UE reselected back to NR Cell 1:
SS/PBCH Squal nonServingCell, NR Cell1 > Threshy, HighQ
o SSS EPRE dBm/SCS -80 -
RSRQ dB -11.96 -11.46
Qqualmin dB -25 -20
NOCE-uTrRA dBm/15kHz - -95
Nocnr dBm/SCS -85 -
Cell-specific The power level values are assigned to
RS EPRE dBm/15kHz ) -80 ensure UE reselected to E-UTRA Cell 1:
SS/PBCH Squal nonservingCell, E-UTRA Cell1 > Threshx, Higho
3 SSS EPRE dBm/SCS -95 -
RSRQ dB -21.20 -3.76
Qqualmin dB -25 -20
NOCE-uTrRA dBm/15kHz - -95
NocCnr dBm/SCS -85 -
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Table 6.2.3.4.3.2-2: Time instances of cell power level and parameter changes for NR Cell (FR2)

Parameter Unit NR Cell E-UTRA Remark
1 Cell 1
Cell-specific ) The power level values are assigned to
RS EPRE dBm/15kHz FFS ensure UE reselected to E-UTRA Cell 1:
SS/PBCH both Squal seningcell, NR celiz < Threshserving,
T SSS EPRE dBm/SCS FFS ) LowQ @and Squalnonservingcell, E-UTRA Celi1 >
RSRQ dB FFS FFS Threshx, Lowo
Qqualmin dB -25 -20
NOCE-uTrRA dBm/15kHz - FFS
Nocnr dBm/SCS FFS -
Cell-specific The power level values are assigned to
RS EPRE dBm/15kHz ) FFS ensure UE reselected back to NR Cell 1:
SS/PBCH Squal nonservingCell, NR Cell1 > Threshx, Higho
o SSS EPRE dBm/SCS FFS -
RSRQ dB FFS FFS
Qqualmin dB -25 -20
NOCE-uTrRA dBm/15kHz - FFS
Nocnr dBm/SCS FFS -
Cell-specific ) The power level values are assignee to
RS EPRE dBm/15kHz FFS ensure UE reselected to E-UTRA Cell 1:
SS/PBCH Squal nonservingcell, E-UTRA celiz > Threshx, High
3 SSS EPRE dBm/SCS FFS -
RSRQ dB FFS FFS
Qqualmin dB -25 -20
NOCE-uTrRA dBm/15kHz - FFS
Nocnr dBm/SCS FFS -
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Table 6.2.3.4.3.2-3: Main behaviour

St Procedure

Message Sequence TP | Verdict

Message

1 The SS changes SS/PBCH SSS EPRE level
for NR Cell 1 and Cell-specific RS EPRE level
for E-UTRA Cell 1 according to row "T1" in
table 6.2.3.4.3.2-1/2/3.

2 | Check: Does the test result of test steps 1 to 6
of generic test procedure in TS 38.508-1 [4]
Table 4.9.7.2.2 indicate that the UE is camped
on E-UTRA Cell 1?

3 The SS transmits an RRCConnectionRelease
message to release RRC connection and
move to RRC IDLE on E-UTRAN Cell 1.

E-UTRA RRC: - -
RRCConnectionRelease

4 | The SS changes SS/PBCH SSS EPRE level
for NR Cell 1 and Cell-specific RS EPRE level
for E-UTRA Cell 1 according to row "T2" in
table 6.2.3.4.3.2-1/2/3.

5 | The UE selects NR Cell 1 and performs the
generic test procedure in TS 38.508-1 Table
4.9.9.2.2-1 with condition 'connected without
release’.

6 | The SS transmits an RRCRelease message
on NR Cell 1.

<--

NR RRC: RRCRelease - -

7 The SS changes the E-UTRA cell priority
broadcast in system information on NR Cell 1.

8 Notify UE change of System Information on
NR Cell 1.

NR RRC: ShortMessage

9 | Wait for 6 s for UE to receive system
information.

10 | The SS changes SS/PBCH SSS EPRE level
for NR Cell 1 and Cell-specific RS EPRE level
for E-UTRA Cell 1 according to row "T3" in
table 6.2.3.4.3.2-1/2/3.

11 | Check: Does the test result of test steps 1 to 6
of generic test procedure in TS 38.508-1 [4]
Table 4.9.7.2.2 indicate that the UE is camped
on E-UTRA Cell 1?

12 | The SS transmits an RRCConnectionRelease
message to release RRC connection and
move to RRC IDLE on E-UTRAN Cell 1.

E-UTRA RRC: - -
RRCConnectionRelease

6.2.3.4.3.3 Specific message contents

Table 6.2.3.4.3.3-1:SIB1 for NR Cell 1 (preamble and all steps, Table 6.2.3.4.3.2-3)

Derivation path: TS 38.508-1 [4], Table 4.6.1-28

Information Element

Value/Remark Comment Condition

SIB1 ::= SEQUENCE {

cellSelectioninfo SEQUENCE {

g-QualMin

-25

}

}

Table 6.2.3.4.3.3-2:SIB2 for NR Cell 1 (preamble and all steps, Table 6.2.3.4.3.2-3)

Derivation path: TS 38.508-1 [4], Table 4.6.2-1

Information Element

Value/Remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectionServingFreginfo SEQUENCE {

threshServingLowQ

}
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Table 6.2.3.4.3.3-3:SIB5 NR Cell 1 (preamble, Table 6.2.3.4.3.2-3)

Derivation path: TS 38.508-1 [4], Table 4.6.2-4

Information Element Value/remark Comment Condition
SIB5 ;= SEQUENCE {
carrierFreqListEUTRA SEQUENCE (SIZE 1 entry
(1..maxEUTRA-Carrier)) OF CarrierFregEUTRA {
CarrierFreqEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink E-UTRA
ARFCN for E-
UTRA Cell 1
threshX-Q SEQUENCE {
threshX-HighQ 20
threshX-LowQ 10
}
}
}
t-ReselectionEUTRA 7
}

Table 6.2.3.4.3.3-4: SystemInformationBlockTypel for E-UTRA Cell 1 (preamble and all steps, Table
6.2.3.4.3.2-3)

Derivation path: TS 36.508-1 [7], Table 4.4.3.2-3
Information Element Value/Remark Comment Condition
SysteminformationBlockTypel ::= SEQUENCE {
nonCriticalExtension SEQUENCE {
nonCriticalExtension SEQUENCE {

cellSelectioninfo-v920 SEQUENCE {

g-QualMin-r9 -20
}

}
}

}

Table 6.2.3.4.3.3-5:SystemInformationBlockType3 for E-UTRA Cell 1 preamble and all steps, Table
6.2.3.4.3.2-3)

Derivation path: TS 36.508 [7], Table 4.4.3.3-2
Information Element Value/Remark Comment Condition
SysteminformationBlockType3 ::= SEQUENCE {
lateNonCriticalExtension {
g-QualMin-r9 -20
threshServingLowQ-r9 26

}

}
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Table 6.2.3.4.3.3-6:SystemInformationBlockType24 for E-UTRA Cell 1 (preamble and all steps, Table

6.2.3.4.3.2-3)
Derivation path: TS 36.508 [7], Table 4.4.3.3-20
Information Element Value/remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE
{
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFreqNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Downlink NR
ARFCN of SSB
for NR Cell 1
cellReselectionPriority-r15 5
threshX-Q-r15 SEQUENCE {
threshX-HighQ-r15 10
threshX-LowQ-r15 20
}
g-QualMin-r15 -25
}
}
t-ReselectionNR-r15 7
}

Table 6.2.3.4.3.3-7: SIB5 NR Cell 1 (step 7, Table 6.2.3.4.3.2-3)

Derivation path: TS 38.508-1 [4], Table 4.6.2-4
Information Element Value/remark Comment Condition
SIB5 ::= SEQUENCE {
carrierFreqListEUTRA SEQUENCE (SIZE 1 entry
(1..maxEUTRA-Carrier)) OF CarrierFregEUTRA {
CarrierFreqEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink E-UTRA
ARFCN for E-
UTRACell 1
cellReselectionPriority 5
g-QualMin -20
threshX-Q SEQUENCE {
threshX-HighQ 12
threshX-LowQ 20
}
}
}
t-ReselectionEUTRA 7
}

Table 6.2.3.4.3.3-8: SIB1 of NR Cell 1 (step 9, Table 6.2.3.4.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-5
Information Element Value/remark Comment Condition

SIB1 ::= SEQUENCE {
cellSelectioninfo SEQUENCE {
g-QualMin -25

}
si-SchedulingInfo S|-Schedulinginfo

}
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Table 6.2.3.4.3.3-9: SI-SchedulingInfo (si-Schedulinginfo in Table 6.2.3.4.3.3-6)

Derivation Path: TS 38.508-1 [4], Table 4.6.3-130A

Message)) OF Schedulinginfo {

Information Element Value/remark Comment Condition
SI-Schedulinglnfo ::= SEQUENCE {
schedulingInfoList SEQUENCE (SIZE(1..maxSI- 1 entry

Schedulinginfo[1] SEQUENCE { entry 1
sib-Mappinginfo SEQUENCE (SIZE 1 entry
(1..maxSIB)) OF SIB-Typelnfo {
SIB-Typelnfo[1] SEQUENCE { entry 1
type sibType5
valueTag 1
}
}
}
}
}

Table 6.2.3.4.3.3-10: REGISTRATION REQUEST (Step 5, Table 6.2.3.4.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.7.1-6.
Information Element Value/remark Comment Condition
EPS NAS message container TRACKING AREA See Table
UPDATE REQUEST 6.2.3.4.3.3-11
message
Table 6.2.3.4.3.3-11: TRACKING AREA UPDATE REQUEST (Table 6.2.3.4.3.3-10)
| Derivation Path: TS 38.508-1 [4], Table 4.9.9.2.3-2 with condition Mapped EPS security context
6.2.3.5 Inter-RAT cell reselection / From NR RRC_IDLE to E-UTRA_IDLE according
to RAT priority provided by dedicated signalling (RRCRelease)
6.2.3.5.1 Test Purpose (TP)
@

with { UE in NR RRC_IDLE state having received an RRCRel ease nessage i ncl udi ng

cell Resel ectionPriorities }
ensure that {

when { UE detects the cell
priority RAT }

re-selection criteria are net for the cell which belongs to the higher

then { UE reselects the cell which belongs to the higher priority RAT }

}
}

2

with { UEin NR RRC_IDLE state having received an RRCRel ease nessage including a

cell Resel ectionPriorities }
ensure that {

when { UE detects the cell
priority RAT }

re-selection criteria are net for the cell which belongs to the |ower

then { UE reselects the cell which belongs to the lower priority RAT }

}

3

with { UEin NR RRC_IDLE state having received an RRCRel ease nessage including a

cel |l ReselectionPriorities }
ensure that {
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when { T320 expires }
then { UE reselects a cell by applying the cell ReselectionPriority broadcast in the system
information }

}
}

(4)

with { UEin NR RRC_IDLE state and reselection priorities have been provided in dedicated
signalling }
ensure that {
when { T320 has not expired }
then { The UE shall ignore all the priorities provided in systeminformation, and not perform
cell reselection evaluation for NR frequenci es and E-UTRA frequenci es for which the UE doesn’t have
a priority provided }
}

}

6.2.3.5.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304: clause 5.2.4.1
and 5.2.4.5, 3GPP TS 38.331:clause 5.3.8.3 and 5.3.8.4. Unless otherwise stated these are Rel-15 requirements.

[TS 38.304, clause 5.2.4.1]

Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system
information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case
of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the
field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall
ignore al the priorities provided in system information. If UE isin camped on any cell state, UE shall only apply the
priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated
signalling and deprioritisationReq received in RRCRel ease unless specified otherwise. When the UE in camped
normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current
frequency to be the lowest priority frequency (i.e. lower than any of the network configured values).

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequenciesthat are givenin
system information and for which the UE has a priority provided.

In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies
due to the previously received RRCRelease with deprioritisationReq or al the frequencies of NR to be the lowest
priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped
RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection is performed on request by
NAS (TS 23.122[9]).

NOTE: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 38.133 [8] are till applicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE entersa different RRC state; or
- theoptiona validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2: Equal priorities between RATS are not supported.
The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and
E-UTRA), if configured, at inter-RAT cell (re)selection.

NOTE 3: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.

[TS 38.304, clause 5.2.4.2]

Following rules are used by the UE to limit needed measurements:
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- If the serving cell fulfils Srxlev > Sinrasearcie @nd Squal > Sinrasearcho, the UE may choose not to perform intra-
frequency measurements.
- Otherwise, the UE shall perform intra-frequency measurements.

- TheUE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated
in system information and for which the UE has priority provided as defined in 5.2.4.1:

- For aNR inter-frequency or inter-RAT frequency with areselection priority higher than the reselection
priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-
frequency or inter-RAT frequencies according to TS 38.133[8].

- For aNR inter-frequency with an equal or lower reselection priority than the reselection priority of the
current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection
priority of the current NR frequency:

- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

- Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of
equal or lower priority accordingto TS 38.133[8].

[TS38.331, clause 5.3.8.3]
The UE shall:

1> delay the following actions defined in this sub-clause 60 ms from the moment the RRCRel ease message was
received or optionally when lower layers indicate that the receipt of the RRCRel ease message has been
successfully acknowledged, whichever is earlier;

1> stop timer T380, if running;

1> stop timer T320, if running;

1> if T390 isrunning:
2> stop timer T390 for all access categories;
2> perform the actions as specified in 5.3.14.4;

1> if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the
rel ease cause ‘other’ upon which the procedure ends;

1> if the RRCRelease message includes redirectedCarrierInfo indicating redirection to eutra:
2> if enTypeisincluded:
3> after the cell selection, indicate the available CN Type(s) and the received cnType to upper layers;

NOTE: Handlingthe caseif the E-UTRA cell selected after the redirection does not support the core network type
specified by the cnType, is up to UE implementation.

1> if the RRCRelease message includes the cellResel ectionPriorities:
2> store the cell reselection priority information provided by the cellReselectionPriorities;
2> if the t320 isincluded:
3> start timer T320, with the timer value set according to the value of t320;
1> else
2> apply the cell reselection priority information broadcast in the system information;
1> if deprioritisationReq is included:

2> start or restart timer T325 with the timer value set to the deprioritisationTimer signalled;
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2> gtore the deprioritisationReq until T325 expiry;
1> if the RRCRelease includes suspendConfig:
2> apply the received suspendConfig;
2> reset MAC and release the default MAC Cell Group configuration, if any;
2> re-establish RLC entities for SRB1,;

2> if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an
RRCResumeRequest1:

3> stop the timer T319 if running;
3> in the stored UE Inactive AS context:
4> replace the Kgne and Krreine keys with the current Kgng and Krreine keys;

4> replace the C-RNTI with the temporary C-RNTI in the cell the UE has received the RRCRelease
message;

4> replace the cellldentity with the cellldentity of the cell the UE has received the RRCRel ease message;

4> replace the physical cell identity with the physical cell identity of the cell the UE has received the
RRCRelease message;

4> replace the suspendConfig with the current suspendConfig;
2> else

3> storein the UE Inactive AS Context the configured suspendConfig, the current Kgng and Krrcint keys, the
ROHC state, the C-RNTI used in the source PCell, the cellldentity and the physical cell identity of the
source PCell, and al other parameters configured except with ReconfigurationWithSync;

2> suspend all SRB(s) and DRB(s), except SRBO;
2> indicate PDCP suspend to lower layers of all DRBs;
2> if the t380 isincluded:
3> start timer T380, with the timer value set to t380;
2> if the RRCRelease message isincluding the waitTime:
3> start timer T302 with the value set to the waitTime;

3> inform the upper layer that access barring is applicable for all access categories except categories '0" and
o

2> indicate the suspension of the RRC connection to upper layers,
2> enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
1> else
2> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other.
[TS38.331, clause 5.3.8.4]
The UE shall:
1> if T320 expires:

2> if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or
inherited from another RAT;

2> apply the cell reselection priority information broadcast in the system information.
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6.2.3.5.3 Test description

6.2.3.5.3.1 Pre-test conditions
System Simulator:
- NRCdl 1, E-UTRA Cdll 1lisinter-RAT cell.
- System information combination NR-6 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cell.
- System information combination 31 asdefined in TS 36.508-1 [18] clause 4.4.3.1 isused in E-UTRA Cell.

UE:

None.

Preamble:

- With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state RRC_IDLE using generic procedure parameters Connectivity (E-
UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS 38.508-1 [4],
clause 4.5.2. 4G GUTI and eK Sl are assigned and security context established.

- the UE is switched-off.

- With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state 3N-A, RRC_CONNECTED Connectivity (NR), in accordance
with the procedure described in TS 38.508-1 [4], Table 4.5.4.2-3. 5G-GUTI and ngK S| are assigned and security
context established.

6.2.3.5.3.2 Test procedure sequence

Table 6.2.3.5.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "T0" denotes the conditions in the preamble. Configurations marked "T1", "T2" and so
on are applied at the pointsindicated in the Main behaviour description in Table 6.1.3.5.3.2-3.

Table 6.2.3.5.3.2-1: Time instances of cell power level and parameter changes for E-UTRA cell 1 and
NR cell 1in FR1

Parameter Unit NR E-UTRA Remark
Cell 1 Cell 1
O Coluped® [ammasiiz| - | ore | Thepoverlevlvalies e sesgred o
SERCL |ommsos | a | - |usicissDond Uecamonaontin
T Colaped® | qamnsioiz | - | 70| Toe poner vl vlues e sesred
SorBCH_ | dBmiscs | 90 :
2| Colopeote [apmnsiens | - | a0 | e owerimelyaies e et
Soreenc | demiscs | 78 .
T Colapee® | gmmnsioiz | - | ss | Toepouer vl vales reassigned
EE/SPESSE BM/SCS 104 ] Ifllfﬁrs:;ir\cvr:g low and Srxleve-uTra cell 1
T Colupe® [ gmmnsioi | - | aos | Toe pomeriovelyaies e suh T
Soreen: | demiscs | 78 .
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T5 | Cell-specific The power level values are assigned to
RS EPRE dBm/15kHz ) -70 satisfy SrxIevnR cell 1 > Threshserving, low
SS/PBCH and SrxleVe-utra cell 1 > Threshyhigh.
SSS EPRE dBm/SCS -90 -

Table 6.2.3.5.3.2-2: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and
NR Cell 1 in FR2

Parameter Unit NR E-UTRA Remark
Cell 1 Cell 1

O Coliped® [ammasiiz| - | ore | Thepoverlevlvalies e sesgred o
SERCL | smmsos | res | | uisiepcond Uecamnaon e

T o™ | gamasioiz | - | 70| [oe pouer el vles e sesned
sorBoH_ | dBmiscs | FFs :

2] OB [ apmngions | - | a0 | e poverioeludes e st
SoPBSh_ | dBmiscs | FFs .

T ol | qmmnsioi | - | s | Toeponer vl vales e sesgned @
gg/SPEggE dBM/SCS FES . low and Srxleve-utra cell 1> Threshy, iow.

T o™ | gamnsioiz | - | aoa | [oe powerievelyaes e st
sorBoH_ | dBmiscs | FFs :

TS Coluped® | qamasieiz | - | 70 | Toe pouer vl valies e sssianed
gg/SPEggE dBM/SCS FES ) and SrxleVe-uTra cell 1 > Threshxigh.

ETSI




3GPP TS 38.523-1 version 16.8.0 Release 16 257 ETSI TS 138 523-1 V16.8.0 (2021-09)

Table 6.2.3.5.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 | The SS transmits RRCRelease message - NR:RRCRelease - -
including cellReselectionPriorities on NR Cell
1

2 The SS adjusts the NR and E-UTRAN Cell - - - -
power levels according to row "T1" in table
6.2.3.5.3.2-1/2.

3 | Check: Does the UE transmit an RRC - - 4 F
CONNECTION REQUEST on E-UTRA Cell 1
within the next 30 Seconds?

4 | The test steps 1 to 8 of generic test procedure - - - -
in TS 38.508-1 [4] Table 4.5.4.2-3 are
performed on NR Cell 1.

5 | The SS transmits RRCRelease message <-- NR:RRCRelease - -
including cellReselectionPriorities on NR Cell
1.

6 Check: Does the test result of generic test - - 1 -

procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1
is performed and the UE is camped on E-
UTRAN Cell 1?

7 The SS adjusts the NR and E-UTRAN Cell - - - -
power levels according to row "T2" in table
6.2.3.5.3.2-1/2.

8 | Generic test procedure in TS 38.508-1 [4] - - - -
Table 4.9.9.2.2-1 take place and the UE is
camped on NR Cell 1.

9 The SS adjusts the NR and E-UTRAN Cell - - - -
power levels according to row "T3" in table

6.2.3.5.3.2-1/2.

10 | The SS transmits RRCRelease message <-- NR:RRCRelease - -
including cellReselectionPriorities on NR Cell
1.

11 | Check: Does the test result of generic test - - 2 -

procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1
is performed and the UE is camped on E-
UTRAN Cell 1?

12 | The SS adjusts the NR and E-UTRAN Cell - - - -
power levels according to row "T4" in table
6.2.3.5.3.2-1/2.

13 | Generic test procedure in TS 38.508-1 [4] - - - -
Table 4.9.9.2.2-1 take place and the UE is
camped on NR Cell 1.

14 | The SS transmits RRCRelease message <-- NR:RRCRelease - -
including cellReselectionPriorities on NR Cell
1.

15 | The SS adjusts the NR and E-UTRAN Cell - - - -
power levels according to row "T5" in table
6.2.3.5.3.2-1/2.

16 | Wait for 5 minutes from step 17 to ensure that - - - -
T320 expires.
17 | Check: Does the test result of generic test - - 3 -
procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1
is performed and the UE is camped on E-
UTRAN Cell 1?
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6.2.3.5.3.3 Specific message contents

Table 6.2.3.5.3.3-1: SIB2 of NR Cell 1(preamble and all steps, Table 6.2.3.5.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectionServingFreginfo SEQUENCE {

threshServingLowP 5 10dB
}

}

Table 6.2.3.5.3.3-2: SIB5 of NR Cell 1(preamble and all steps, Table 6.2.3.5.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-4
Information Element Value/remark Comment Condition
SIB5 ::= SEQUENCE {
carrierFreqListEUTRA SEQUENCE (SIZE 1 entry
(1..maxEUTRA-Carrier)) OF CarrierFregEUTRA {
CarrierFreqEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink EARFCN as E-
UTRA Cell 1 used
cellReselectionPriority 5
threshX-High 13 26 dB
threshX-Low 5 10 dB
}
}
t-ReselectionEUTRA 7 7 Seconds
}

Table 6.2.3.5.3.3-3: SystemInformationBlockType3 for EUTRA Cell 1 (preamble and all steps, Table
6.2.3.5.3.2-3)

Derivation Path: TS 36.508 [7], Table 4.4.3.2

Information Element Value/remark Comment Condition

SysteminformationBlockType3 ::= SEQUENCE {

cellReselectionServingFreginfo SEQUENCE {

threshServingLow 5 10dB

}

}

Table 6.2.3.5.3.3-4: SystemInformationBlockType24 for EUTRA Cell 1 (preamble and all steps, Table

6.2.3.5.3.2-3)
Derivation path: TS 36.508 [7], Table 4.4.3.3-20
Information Element Value/Remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE {
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFreqNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Same downlink SSB ARFCN
as used for NR Cell 1
cellReselectionPriority-r15 3
threshX-High-r15 20 40dB
threshX-Low-r15 10 20dB
}
}
t-ReselectionNR-r15 7 7 Seconds
}
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Table 6.2.3.5.3.3-5 RRCRelease (stepl, Table 6.2.3.5.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.1-16
Information Element Value/remark Comment Condition
RRCRelease ::= SEQUENCE {
criticalExtensions CHOICE {
rrcRelease SEQUENCE {
cellReselection Priorities SEQUENCE {
fregPriorityListEUTRA Not present Stepl
fregPriorityListEUTRA SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF FregPriorityEUTRA {
FregPriorityListEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink ARFCN of E-
UTRA Cell 1
cellReselectionPriority 5 Step5
3 Step10
3 Stepl4
}
}
fregPriorityListNR SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF FregPriorityNR {
FregPriorityNR[1] SEQUENCE { entry 1
carrierFreq Downlink SSB ARFCN of
NR Cell 1
cellReselectionPriority 4 Stepl
4 Step5
4 Stepl0
4 Stepl4
}
}
t320 Not present Stepl
Not present Step5
Not present Stepl0
min5 5 minutes Stepl4
}
}
}
}

Table 6.2.3.5.3.3-6: REGISTRATION REQUEST (Step 8 and Step13, Table 6.2.3.5.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.7.1-6.
Information Element Value/remark Comment Condition
EPS NAS message container TRACKING AREA See Table
UPDATE REQUEST 6.2.3.5.3.3-7
message

Table 6.2.3.5.3.3-7: TRACKING AREA UPDATE REQUEST (Table 6.2.3.5.3.3-6)

| Derivation Path: TS 38.508-1 [4], Table 4.9.9.2.3-2 with condition Mapped EPS security context

6.2.3.6 Inter-RAT cell reselection / From E-UTRA_IDLE to NR RRC_IDLE according
to RAT priority provided by dedicated signalling (RRConnRelease)

6.2.3.6.1 Test Purpose (TP)

1)

with { UE in E-UTRA RRC_|Idl e state having recei ved RRCConnecti onRel ease i ncl udi ng
| dl eMbdeMbbi i tyControl I nfo containing cell Resel ectionPriority for NR cell}
ensure that {
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when { UE detects the cell re-selection criteria are nmet for the cell which belongs to the | ower
priority inter-RAT NR cell based on the configured RAT priority provided by dedicated signaling}
then { UE reselects the cell which belongs to the lower priority inter-RAT NR cell}

}

)

with { UEin NR RRC_IDLE state having inherit RAT priority provided by dedicated signaling with the
remaining validity tine}
ensure that {
when { UE discard the inherit RAT priority upon connection establishnent}
then { UE reselects a cell by applying the cell ReselectionPriority broadcast in the system
i nformati on}

6.2.3.6.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.304, clause 5.2.4.1,
and 3GPP TS 38.304, clause 5.2.4.1. Unless otherwise stated these are Rel-15 requirements.

[TS 36.304, clause 5.2.4.1]

Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the
system information, in the RRCConnectionRel ease message, or by inheriting from another RAT at inter-RAT cell
(re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without
providing apriority (i.e. the field cel|ReselectionPriority is absent for that frequency). If priorities are provided in
dedicated signalling, the UE shall ignore al the priorities provided in system information. If UE is in camped on any
cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves
priorities provided by dedicated signalling and deprioritisationReq received in RRCConnectionReject unless specified
otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the
UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network
configured values). While the UE is camped on a suitable CSG cell in normal coverage, the UE shall aways consider
the current frequency to be the highest priority frequency (i.e. higher than any of the network configured values),
irrespective of any other priority value alocated to this frequency. When the HSDN capable UE isin High-mobility
state, the UE shall always consider the HSDN cells to be the highest priority (i.e. higher than any other network
configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN
cellsto be the lowest priority (i.e. lower than network configured priorities). If the UE capable of sidelink
communication is configured to perform sidelink communication and can only perform the sidelink communication
while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X
sidelink communication is configured to perform V2X sidelink communication and can only perform the V2X sidelink
communi cation while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE
capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only use pre-
configuration while not camping on a frequency, the UE may consider the frequency providing inter-carrier V2X
sidelink configuration to be the highest priority. If the UE capable of sidelink discovery is configured to perform Public
Safety related sidelink discovery and can only perform the Public Safety related sidelink discovery while camping on a
frequency, the UE may consider that frequency to be the highest priority.

NOTE 1: The prioritization among the frequencies which UE considersto be the highest priority frequency isleft to
UE implementation.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS service and can only receive this MBMSS service while camping on a frequency on whichiit is
provided, the UE may consider that frequency to be the highest priority during the MBM S session TS 36.300 [2] as
long as the two following conditions are fulfilled:

1) Either:

- the UE is capable of MBMS service continuity and the reselected cell is broadcasting SIB13; or
- theUE iscapable of SC-PTM reception and the reselected cell is broadcasting SIB20;

2) Either:

- SIB15 of the serving cell indicates for that frequency one or more MBM S SAls included and associated with that
frequency inthe MBM S User Service Description (USD) TS 26.346 [22] of this service; or

- SIB15isnot broadcast in the serving cell and that frequency isincluded in the USD of this service.
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If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS service provided on a downlink only MBMSS fregquency, on a frequency used by dedicated MBMS
cells, on afrequency used by FeMBM S/Unicast-mixed cells as defined in TS 36.300 [2], or on afrequency belonging to
PLMN different fromitsregistered PLMN, the UE may consider cell reselection candidate frequencies at which it can
not receive the MBM S service to be of the lowest priority during the MBM S session TS 36.300 [2], aslong asthe
above mentioned condition 1) isfulfilled for the cell on the MBMS frequency which the UE monitors or this cell
broadcasts SIB1-MBMS and as long as the above mentioned condition 2) is fulfilled for the serving cell.

NOTE 2: Example scenarios in which the previous down-prioritisation may be needed concerns the cases where
camping is not possible, while the UE can only receive this MBM S frequency when camping on a subset
of cell reselection candidate frequencies, e.g. the MBM S frequency is a downlink only carrier, the MBMS
frequency is used by dedicated MBMS cells, the MBMS frequency is used by FeMBM S/Unicast-mixed
cells TS 36.300 [2], or the MBM S frequency belongsto a PLMN different from UE's registered PLMN.

If the UE is not capable of MBM S Service Continuity but has knowledge on which frequency an MBMSS service of
interest is provided, it may consider that frequency to be the highest priority during the MBMS session TS 36.300 [2] as
long as the reselected cell is broadcasting SIB13.

If the UE is not capable of MBM S Service Continuity but has knowledge on which downlink only frequency, on which
frequency used by dedicated MBMS cells, on which frequency used by FeMBM S/Unicast-mixed cells as defined in TS
36.300 [2] or on which frequency belonging to PLMN different from its registered PLMN an MBMS service of interest
is provided, it may consider cell reselection candidate frequencies at which it can not receive the MBMSS service to be
of the lowest priority during the MBMS session TS 36.300 [2] as long as the cell on the MBMS freguency which the
UE monitorsis broadcasting SIB13 or SIB1-MBMS.

NOTE 3: The UE considers that the MBM S session is ongoing using the session start and end times as provided by
upper layersin the USD i.e. the UE does not verify if the session isindicated on MCCH.

In case UE receives RRCConnectionReject with deprioritisationReq, UE shall consider current carrier frequency and
stored frequencies due to the previously received RRCConnectionReject with deprioritisationReq or all the frequencies
of EUTRA to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is
running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when aPLMN selection
is performed on request by NAS TS 23.122 [5].

NOTE 4: Connecting to CDMA2000 does not imply PLMN selection.

NOTE 5: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 36.133 [10] are till applicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE enters adifferent RRC state; or
- theoptional validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS TS 23.122 [5].
NOTE 6: Equal priorities between RATS are not supported.

The UE shall only perform cell reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are
given in system information and for which the UE has a priority provided.

The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e,, T320in E-
UTRA and NR, T322 in UTRA and T3230 in GERAN), if configured, at inter-RAT cell (re)selection.

NOTE 7: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.

While T360 is running, redistribution target is considered to be the highest priority (i.e. higher than any of the network
configured values). UE shall continue to consider the serving frequency as the highest priority until completion of E-
UTRAN Inter-frequency Redistribution procedure specified in 5.2.4.10 if triggered on T360 expiry/ stop.

[TS38.304, clause 5.2.4.1]
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Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system
information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case
of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the
field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall
ignore all the priorities provided in system information. If UE isin camped on any cell state, UE shall only apply the
priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated
signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped
normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current
frequency to be the lowest priority frequency (i.e. lower than any of the network configured values).

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT freguencies that are givenin
system information and for which the UE has a priority provided.

In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies
due to the previously received RRCRelease with deprioritisationReq or al the frequencies of NR to be the lowest
priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped
RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection is performed on request by
NAS(TS23.122[9)).

NOTE: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 38.133 [8] are till applicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE enters adifferent RRC state; or
- theoptional validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2: Equal priorities between RATs are not supported.
The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and
E-UTRA), if configured, at inter-RAT cell (re)selection.

NOTE 3: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.

6.2.3.6.3 Test description

6.2.3.6.3.1 Pre-test conditions

System Simulator:
- E-UTRA Cdl 1, NR Cdll 1 isdifferent priority inter-RAT NR cell.
- System information combination 31 asdefined in TS 36.508-1 [7] clause 4.4.3.1 isused in E-UTRA Cell.
- System information combination NR-6 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cell.

UE:

- None.

Preamble:

- With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state 1N-A, RRC_IDLE Connectivity (NR), in accordance with the
procedure described in TS 38.508-1 [4], Table 4.5.2.2-2. 5G-GUTI and ngK S| are assigned and security context
established.

- the UE is switched-off.
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- With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state RRC_CONNECTED using generic procedure parameters
Connectivity (E-UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS
38.508-1 [4], clause 4.5.4. 4G GUTI and eK Sl are assigned and security context established.

6.2.3.6.3.2 Test procedure sequence

Table 6.2.3.6.3.2-1/2 illustrate the downlink power levels and other changing parametersto be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "TQ" denotes the conditions in the preamble. Configurations marked "T1", "T2" and
"T3" are applied at the pointsindicated in the Main behaviour description in Table 6.2.3.6.3.2-3.

Table 6.2.3.6.3.2-1: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and
NR Cell 1in FR1

Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1

O Coipe® [ommis | a5 | | e poverierl s wesenedia
sorBoH_ | dBmscs . off

| Gobopectc [ demisk | g5 | - | Lhepover vl vees v ssined o
gg/SPEggE dBM/SCS i -80 $mg§2iex’:g low and Srxlevnr cen 1 >

T2 COISpee® | qumsioiz| a0 | | Lne bover ovlvalves wE sgredto
gg/SPEggE dBM/SCS i 95 low and Srxleve-utra cell 1 > Threshy, low

Table 6.2.3.6.3.2-2: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and
NR Cell 1 in FR2

Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1
| Rehee Jammasrz | res | - | Dhepovs el o e
o bonz | dBmiscs - off
| ealopee™ [ dmmaswz | es | - | Thepoverieievales e asined o
Sssepre | BMSCS | - | S | qagpenele oo Spiemmen
" | RSEpRe | dBmaskrz | FFS | Satisy both Srxieunscor < Threaheeue
EE/SPESSE dBM/SCS ) FES low and Srxleve-utra cell 1 > Threshx, iow
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Table 6.2.3.6.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS transmmits RRCConnectionRelease <e E-UTRA: RRCConnectionRelease - -

message with dedicated priority information
and validtity timer to the UE on E-UTRA cell 1.
2 The SS adjusts the E-UTRAN and NR Cell - - - -
power levels according to row "T1" in table
6.2.3.6.3.2-1/2.

3 Check: Does the test result of generic test - - 1 -
procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1
indicate that the UE is camped on NR Cell 1?
NOTE: This is the first time in this test case
that the UE moves from S1 to N1.

4 | Void. - - - -
5 | The SS adjusts the E-UTRAN and NR Cell - - - -
power levels according to row "T2" in table
6.2.3.6.3.2-1/2.

6 Check: Does the test result of generic test - - 2 -
procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1
is performed and the UE is camped on E-
UTRAN Cell 1?

6.2.3.6.3.3 Specific message contents

Table 6.2.3.6.3.3-1: SystemInformationBlockType3 of EUTRA Cell 1 (preamble and all steps, Table
6.2.3.6.3.2-3)

Derivation Path: TS 36.508 [7], Table 4.4.3.3-2

Information Element Value/remark Comment Condition

SysteminformationBlockType3 ::= SEQUENCE {

cellReselectionServingFreginfo SEQUENCE {

threshServingLow 10 20 dB
}

}

Table 6.2.3.6.3.3-2: SystemInformationBlockType24 of EUTRA Cell 1 (preamble and all steps, Table

6.2.3.6.3.2-3)
Derivation path: TS 36.508 [7], Table 4.4.3.3-20
Information Element Value/Remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE {
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFreqNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Same downlink SSB ARFCN
as used for NR Cell 1
cellReselectionPriority-r15 5
threshX-High-r15 20 40 dB
threshX-Low-r15 10 20dB
}
}
t-ReselectionNR-r15 7 7 Seconds
}
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Table 6.2.3.6.3.3-3: SIB2 of NR Cell 1(preamble and all steps, Table 6.2.3.6.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition
SIB2 ::= SEQUENCE {
cellReselectionServingFreginfo SEQUENCE {
threshServingLowP 10 20 dB
}
}
Table 6.2.3.6.3.3-4: SIB5 of NR Cell 1(preamble and all steps, Table 6.2.3.7.3.2-3)
Derivation Path: TS 38.508-1 [4], Table 4.6.2-4
Information Element Value/remark Comment Condition
SIB5 ::= SEQUENCE {
carrierFreqListEUTRA SEQUENCE (SIZE 1 entry
(1..maxEUTRA-Carrier)) OF CarrierFregEUTRA {
CarrierFreqEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink EUTRA
ARFCN as E-UTRA Cell
1 used
threshX-High 20 40 dB
threshX-Low 10 20 dB
}
}
t-ReselectionEUTRA 7 7 Seconds

}

Table 6.2.3.6.3.3-5: RRCConnectionRelease message for EUTRA Cell 1 (step 1 of Table 6.2.3.6.3.2-3)

Derivation path: TS 36.508 [7], Table 4.6.1-15

Information Element

Value/Remark

Comment

Condition

RRCConnectionRelease ::= SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

rrcConnectionRelease-r8 SEQUENCE {

IdleModeMobilityControlinfo SEQUENCE {

freqPriorityListEUTRA SEQUENCE (SIZE (1..
maxFreq)) OF FreqPriorityEUTRA {

1 entry

fregPriorityListEUTRA[1] SEQUENCE {

entry 1

carrierFreq

DownLink ARFCN-Value
of E-UTRA cell 1

cellReselectionPriority

4

}

}

t320

Not present

freqPriorityListNR-r15 SEQUENCE (SIZE
(1..maxFreq)) OF FregPriorityNR-r15 {

1 entry

FregPriorityNR-r15[1] SEQUENCE {

entry 1

carrierFreq-r15

Same Downlink SSB
ARFCN as used for NR
Cell 1

cellReselectionPriority-r15

3
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6.2.3.7 Inter-RAT cell reselection / From NR RRC_IDLE to E-UTRA RRC_IDLE,
Snonintrasearch

6.2.3.7.1 Test Purpose (TP)

1)

with { UEin NR RRC_IDLE state, and the UE is not in high nobility state }
ensure that {
when { Snonintrasearch is non-zero in systeminformation }
then { UE perform neasurenent and reselects to cell which belongs to the high priority E-UTRA
cell even if Sixiev>Snonintrasearch }

}
6.2.3.7.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 38.304, clause 5.2.4.1,
5.2.4.2 and 5.2.4.5. Unless otherwise stated these are Rel-15 requirements.

[TS38.304, clause 5.2.4.1]

Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system
information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case
of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the
field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall
ignore all the priorities provided in system information. If UE isin camped on any cell state, UE shall only apply the
priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated
signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped
normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current
frequency to be the lowest priority frequency (i.e. lower than any of the network configured values).

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT freguencies that are givenin
system information and for which the UE has a priority provided.

In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies
due to the previously received RRCRelease with deprioritisationReq or al the frequencies of NR to be the lowest
priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped
RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection is performed on request by
NAS (TS 23.122[9)).

NOTE: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 38.133 [8] are till applicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE enters adifferent RRC state; or
- the optional validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2: Equal priorities between RATs are not supported.
The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and
E-UTRA), if configured, at inter-RAT cell (re)selection.

NOTE 3: The network may assign dedicated cell
[TS38.304, clause 5.2.4.2]
Following rules are used by the UE to limit needed measurements:

- If the serving cell fulfils Srxlev > Sintrasearche @aNd Squal > Sinrasearcho, the UE may choose not to performintra-
frequency measurements.

ETSI



3GPP TS 38.523-1 version 16.8.0 Release 16 267 ETSI TS 138 523-1 V16.8.0 (2021-09)

- Otherwise, the UE shall perform intra-frequency measurements.

- The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated
in system information and for which the UE has priority provided as defined in 5.2.4.1:

- For aNR inter-frequency or inter-RAT frequency with areselection priority higher than the reselection
priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-
frequency or inter-RAT frequencies accordingto TS 38.133[8].

- For aNR inter-frequency with an equal or lower reselection priority than the reselection priority of the
current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection
priority of the current NR frequency:

- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

- Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or
lower priority according to TS 38.133[8].

[TS38.304, clause 5.2.4.5]

If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on
the current serving cell, cell reselection to acell on ahigher priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- A cdl of ahigher priority NR or EUTRAN RAT/frequency fulfils Squal > Threshx, highg during atime interval
Treselectiongar

Otherwise, cell reselection to a cell on ahigher priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cdll of ahigher priority RAT/ frequency fulfils Srxlev > Threshx, wigne during atime interval Treselectiongar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to acell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection
as defined in sub-clause 5.2.4.6.

If threshServingLowQ is broadcast in system information and more than 1 second has el apsed since the UE camped on
the current serving cell, cell reselection to acell on alower priority NR frequency or inter-RAT frequency than the
serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshseving Lowg and a cell of alower priority NR or E-UTRAN RAT/ frequency
fulfils Squal > Threshx, Lowg during atime interval Treselectiongrar.

Otherwise, cell reselection to a cell on alower priority NR frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- The serving cell fulfils Srxlev < Threshsaving Lowp and a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/frequency shall take precedence over alower priority RAT/frequency if
multiple cells of different priorities fulfil the cell reselection criteria

If more than one cell meets the above criteria, the UE shall reselect acell asfollows:

- If the highest-priority frequency isan NR frequency, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, the highest ranked cell among the cells on the highest
priority frequency(ies) meeting the criteria of that RAT.
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6.2.3.7.3 Test description

6.2.3.7.3.1 Pre-test conditions

System Simulator:
- NRCdl 1, E-UTRA Céll 1ishigher priority inter-RAT cell.
- System information combination NR-6 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cell.
- System information combination 31 asdefined in TS 36.508-1 [7] clause 4.4.3.1 isused in E-UTRA Caell.

UE:

None.

Preamble:

- With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state RRC_IDLE using generic procedure parameters Connectivity (E-
UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS 38.508-1 [4],
clause 4.5.2. 4G GUTI and eK Sl are assigned and security context established.

- the UE is switched-off.

- With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state IN-A, RRC_IDLE Connectivity (NR), in accordance with the
procedure described in TS 38.508-1 [4], Table 4.5.2.2-2. 5G-GUTI and ngK S| are assigned and security context
established.

6.2.3.7.3.2 Test procedure sequence

Table 6.2.3.7.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "T0O" denotes the conditions in the preamble. Configurations marked "T1"is applied at
the pointsindicated in the Main behaviour descriptionin Table 6.2.3.7.3.2-3.

Table 6.2.3.7.3.2-1: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and
NR Cell 1in FR1

Parameter Unit NR E-UTRA Remark
Cell 1 Cell 1
0| Golaedtc [dpmnsi | - | on | e pouetieve e e e
gg’sp 2Ch_ | dBmiscs | s8 :
™| ReEpne | dBmSkHz | - 75| o sty Siov oo s S
gg/SPEggE dBM/SCS .90 i and SrxleVe-utra cell 1> Threshx, high.

Table 6.2.3.7.3.2-2: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and
NR Cell 1 in FR2

Parameter Unit NR E-UTRA Remark
Cell 1 Cell 1
TO | Cell-specific The power level values are assigned

RS EPRE dBm/15kHz ) Off | 0 ensure UE registered on NR Cell 1

SS/PBCH
SSS EPRE dBm/SCS FFS -
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T1 | Cell-specific ) i The power level values are assigned
RS EPRE dBm/15kHz 75 to satisfy Srxlev nr cell 1 >Shonintrasearch
SS/PBCH and SrxleVe-utra cell 1> Threshx, high.
SSS EPRE dBm/SCS FFS -
Table 6.2.3.7.3.2-3: Main behaviour
St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS adjusts the NR and E-UTRAN Cell - - - -
power levels according to row "T1" in table
6.2.3.7.3.2-1/2.
2 Check: Does the test result of generic test - - 1 -
procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1
is performed and the UE is camped on E-
UTRAN Cell 1?
6.2.3.7.3.3 Specific message contents
Table 6.2.3.7.3.3-1: SIB2 of NR Cell 1 (preabmle and all steps, Table 6.2.3.7.3.2-3)
Derivation Path: TS 38.508-1 [4], Table 4.6.2-1
Information Element Value/remark Comment Condition
SIB2 ::= SEQUENCE {
cellReselectionServingFreginfo
SEQUENCE {
s-NonintraSearchP 3 6 dB
threshServingLowP 3 6 dB
}
}
Table 6.2.3.7.3.3-2: SIB5 of NR Cell 1(preamble and all steps, Table 6.2.3.7.3.2-3)
Derivation Path: TS 38.508-1 [4], Table 4.6.2-4
Information Element Value/remark Comment Condition
SIB5 ::= SEQUENCE {
carrierFreqListEUTRA SEQUENCE (SIZE 1 entry
(1..maxEUTRA-Carrier)) OF CarrierFregEUTRA {
CarrierFreqEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink EUTRA
ARFCN as E-UTRA Cell
1 used
cellReselectionPriority 5
threshX-High 10 20 dB
threshX-Low 20 40 dB
}
}
t-ReselectionEUTRA 7 7 Seconds
}

Table 6.2.3.7.3.3-3: SystemInformationBlockType3 of EUTRA Cell 1 (preamble and all steps, Table

6.2.3.7.3.2-3)

Derivation Path: TS 36.508 [7], Table 4.4.3.3-2

Information Element Value/remark Comment Condition
SystemInformationBlockType3 ::= SEQUENCE {
cellReselectionServingFreginfo SEQUENCE {
threshServingLow 3 6 dB
}

}
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Table 6.2.3.7.3.3-4: SystemInformationBlockType24 for EUTRA Cell 1 (preamble and all steps, Table

6.2.3.7.3.2-3)
Derivation path: TS 36.508 [7], Table 4.4.3.3-20
Information Element Value/Remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE {
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFreqNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Same downlink SSB ARFCN
as used for NR Cell 1
cellReselectionPriority-r15 3
threshX-High-r15 15 30 dB
threshX-Low-r15 15 30dB
}
t-ReselectionNR-r15 7 7 Seconds
}
6.2.3.8 Inter-RAT cell reselection / From E-UTRA RRC_IDLE to NR RRC_IDLE,

Snonintrasearch
6.2.3.8.1 Test Purpose (TP)

@

with { UEin E-UTRA RRC Idle state, and the UE is not in high nobility state }
ensure that {
when { Snonintrasearch is non-zero in systeminformation }
then { UE perform neasurenent and reselects to cell which belongs to the high priority NR cell
even if Sixiev>Snhonintrasearch }

6.2.3.8.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: 3GPP TS 36.304, clause 5.2.4.1,
5.2.4.2 and 5.2.4.5. Unless otherwise stated these are Rel-15 requirements.

[TS36.304, clause 5.2.4.1]

Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the
system information, in the RRCConnectionRel ease message, or by inheriting from another RAT at inter-RAT cell
(re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without
providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in
dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE isin camped on any
cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves
priorities provided by dedicated signalling and deprioritisationReq received in RRCConnectionReject unless specified
otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the
UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network
configured values). While the UE is camped on a suitable CSG cell in normal coverage, the UE shall always consider
the current frequency to be the highest priority frequency (i.e. higher than any of the network configured values),
irrespective of any other priority value allocated to this frequency. When the HSDN capable UE isin High-mobility
state, the UE shall always consider the HSDN cellsto be the highest priority (i.e. higher than any other network
configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN
cellsto be the lowest priority (i.e. lower than network configured priorities). If the UE capable of sidelink
communication is configured to perform sidelink communication and can only perform the sidelink communication
while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X
sidelink communication is configured to perform V2X sidelink communication and can only perform the V2X sidelink
communi cation while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE
capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only use pre-
configuration while not camping on a frequency, the UE may consider the frequency providing inter-carrier V2X
sidelink configuration to be the highest priority. If the UE capable of sidelink discovery is configured to perform Public
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Safety related sidelink discovery and can only perform the Public Safety related sidelink discovery while camping on a
frequency, the UE may consider that frequency to be the highest priority.

NOTE 1: The prioritization among the frequencies which UE considers to be the highest priority frequency is left to
UE implementation.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS service and can only receive this MBM S service while camping on a frequency on whichit is
provided, the UE may consider that frequency to be the highest priority during the MBM S session TS 36.300 [2] as
long as the two following conditions are fulfilled:

1) Either:

- the UE is capable of MBMS service continuity and the reselected cell is broadcasting SIB13; or
- theUE is capable of SC-PTM reception and the reselected cell is broadcasting SIB20;

2) Either:

- SIB15 of the serving cell indicates for that frequency one or more MBM S SAl s included and associated with that
frequency inthe MBM S User Service Description (USD) TS 26.346 [22] of this service; or

- SIB15isnot broadcast in the serving cell and that frequency isincluded in the USD of this service.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS service provided on adownlink only MBMS frequency, on a frequency used by dedicated MBMS
cells, on afrequency used by FeMBM S/Unicast-mixed cells as defined in TS 36.300 [2], or on afrequency belonging to
PLMN different fromits registered PLMN, the UE may consider cell reselection candidate frequencies at which it can
not receive the MBM S service to be of the lowest priority during the MBM S session TS 36.300 [2], aslong asthe
above mentioned condition 1) isfulfilled for the cell on the MBM S frequency which the UE monitors or this cell
broadcasts SIB1-MBMS and as long as the above mentioned condition 2) is fulfilled for the serving cell.

NOTE 2: Example scenarios in which the previous down-prioritisation may be needed concerns the cases where
camping is not possible, while the UE can only receive this MBM S frequency when camping on a subset
of cell reselection candidate frequencies, e.g. the MBM S frequency is a downlink only carrier, the MBMS
frequency is used by dedicated MBMS cells, the MBMS frequency is used by FeMBM S/Unicast-mixed
cells TS 36.300 [2], or the MBM S frequency belongsto a PLMN different from UE's registered PLMN.

If the UE is not capable of MBM S Service Continuity but has knowledge on which frequency an MBMS service of
interest is provided, it may consider that frequency to be the highest priority during the MBMS session TS 36.300 [2] as
long as the reselected cell is broadcasting SIB13.

If the UE is not capable of MBMS Service Continuity but has knowledge on which downlink only frequency, on which
frequency used by dedicated MBMS cells, on which frequency used by FeMBM S/Unicast-mixed cells asdefined in TS
36.300 [2] or on which frequency belonging to PLMN different from its registered PLMN an MBMS service of interest
is provided, it may consider cell reselection candidate frequencies at which it can not receive the MBMSS service to be
of the lowest priority during the MBMS session TS 36.300 [2] as long as the cell on the MBMS freguency which the
UE monitorsis broadcasting SIB13 or SIB1-MBMS.

NOTE 3: The UE considers that the MBM S session is ongoing using the session start and end times as provided by
upper layersin the USD i.e. the UE does not verify if the session isindicated on MCCH.

In case UE receives RRCConnectionReject with deprioritisationReq, UE shall consider current carrier frequency and
stored frequencies due to the previously received RRCConnectionReject with deprioritisationReq or all the frequencies
of EUTRA to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is
running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when aPLMN selection
is performed on request by NAS TS 23.122 [5].

NOTE 4: Connecting to CDMA2000 does not imply PLMN selection.

NOTE 5: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 36.133 [10] are till applicable.

The UE shall delete priorities provided by dedicated signalling when:

- the UE enters adifferent RRC state; or
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- theoptiona validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS TS 23.122 [5].
NOTE 6: Equal priorities between RATS are not supported.

The UE shall only perform cell reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are
given in system information and for which the UE has a priority provided.

The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e,, T320in E-
UTRA and NR, T322 in UTRA and T3230 in GERAN), if configured, at inter-RAT cell (re)selection.

NOTE 7: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.

While T360 is running, redistribution target is considered to be the highest priority (i.e. higher than any of the network
configured values). UE shall continue to consider the serving frequency as the highest priority until completion of E-
UTRAN Inter-frequency Redistribution procedure specified in 5.2.4.10 if triggered on T360 expiry/ stop.

[TS36.304, clause 5.2.4.2]
For NB-1oT measurement rules for cell re-selection is defined in sub-clause 5.2.4.2.a

When evaluating Srxlev and Squal of non-serving cells for reselection purposes, the UE shall use parameters provided
by the serving cell.

Following rules are used by the UE to limit needed measurements:

- If the serving cell fulfils Srxlev > Sintrasearche @aNd Squal > Sinrasearcho, the UE may choose not to performintra-
frequency measurements.

- Otherwise, the UE shall perform intra-frequency measurements.

- The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are
indicated in system information and for which the UE has priority provided as defined in 5.2.4.1.

- For an E-UTRAN inter-frequency or inter-RAT freguency with areselection priority higher than the
reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority
E-UTRAN inter-frequency or inter-RAT frequencies according to TS 36.133 [10].

- For an E-UTRAN inter-frequency with an equal or lower reselection priority than the resel ection priority of
the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the
reselection priority of the current E-UTRAN freguency:

- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower
priority unless the UE istriggered to measure an E-UTRAN inter-frequency which is configured with
redistributionlnter Freqlnfo.

- Otherwise, the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT freguency
cells of equal or lower priority according to TS 36.133 [10].

- If the UE supports relaxed monitoring and s-SearchDeltaP is present in Systemlnfor mationBlockType3, the UE may
further limit the needed measurements, as specified in sub-clause 5.2.4.12.

[TS36.304, clause 5.2.4.5]
For NB-IoT inter-frequency cell reselection shall be based on ranking as defined in sub-clause 5.2.4.6.

If threshServingLowQ is provided in Systeml nformationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reselection to a cell on ahigher priority E-UTRAN frequency or inter-RAT
frequency than the serving frequency shall be performed if:

- A cél of ahigher priority EUTRAN, NR or UTRAN FDD RAT/ frequency fulfils Squal > Threshy, wigng during
atime interval Treselectiongar; or
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- Acell of ahigher priority UTRAN TDD, GERAN or CDMA2000 RAT/ frequency fulfils Srxlev > Threshy, Highp
during atime interval Treselectiongar.

Otherwise, cell reselection to acell on ahigher priority E-UTRAN frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cédl of ahigher priority RAT/ frequency fulfils Srxlev > Threshy, nigie during atime interval Treselectiongrar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to acell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell
reselection as defined in sub-clause 5.2.4.6.

If threshServingLowQ is provided in Systeml nformationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reselection to a cell on alower priority E-UTRAN frequency or inter-RAT
frequency than the serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshsaving, Lowo @and a cell of alower priority EUTRAN, NR or UTRAN FDD
RAT/ frequency fulfils Squal > Threshx, Lowg during atimeinterval Treselectiongat; or

- Theserving cell fulfils Squal < Threshseving Lowg @nd a cell of alower priority UTRAN TDD, GERAN or
CDMA2000 RAT/ frequency fulfils Srxlev > Threshx, Lowp during atime interval Treselectiongar.

Otherwise, cell reselection to acell on alower priority E-UTRAN frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- Theserving cell fulfils Srxlev < Threshsaving Lowp @nd a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/ frequency shall take precedence over alower priority RAT/ frequency, if
multiple cells of different priorities fulfil the cell reselection criteria

The UE shall not perform cell reselection to NR or UTRAN FDD cells for which the cell selection criterion Sis not
fulfilled.

For cdma2000 RATS, Srxlev isequal to -FLOOR(-2 x 10 x log10 Ec/10) in units of 0.5 dB, as defined in [18], with
Ec/lo referring to the value measured from the evaluated cell.

For cdma2000 RATS, Threshy, nigne and Threshx, Lowp are equal to -1 times the values signalled for the corresponding
parameters in the system information.

In all the above criteriathe value of Treselectiongrat is scaled when the UE isin the medium or high mobility state as
defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect a cell asfollows:

- If the highest-priority frequency isan E-UTRAN frequency, acell ranked as the best cell among the cells on the
highest priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, acell ranked as the best cell among the cells on the
highest priority frequency(ies) meeting the criteria of that RAT.

Cell reselection to another RAT, for which Squal based cell reselection parameters are broadcast in system information,
shall be performed based on the Squal criteriaif the UE supports Squal (RSRQ) based cell reselection to E-UTRAN
from all the other RATSs provided by system information which UE supports. Otherwise, cell reselection to another
RAT shall be performed based on Srxlev criteria.

Cell reselection to NR, for which a cell reselection parameter, g-RxLevMinSUL is broadcast in system information and
the UE supports SUL, shall be performed based on Srxlev criteria taking the parameter into account.
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6.2.3.8.3 Test description

6.2.3.8.3.1 Pre-test conditions

System Simulator:
- E-UTRA Cdl 1, NR Céll 1ishigher priority inter-RAT NR cell.
- System information combination 31 as defined in TS 36.508-1 [7] clause 4.4.3.1 isused in E-UTRA Cell.
- System information combination NR-6 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cell.

UE:

- None.

Preamble:

- With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state IN-A, RRC_IDLE Connectivity (NR), in accordance with the
procedure described in TS 38.508-1 [4], Table 4.5.2.2-2. 5G-GUTI and hgK Sl are assigned and security context
established.

- the UE is switched-off.

- With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state RRC_IDLE using generic procedure parameters Connectivity (E-
UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS 38.508-1 [4],
clause 4.5.2. 4G GUTI and eK Sl are assigned and security context established.

6.2.3.8.3.2 Test procedure sequence

Table 6.2.3.8.3.2-1/2 illustrate the downlink power levels and other changing parametersto be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "T0O" denotes the conditions in the preamble. Configurations marked "T1"is applied at
the pointsindicated in the Main behaviour descriptionin Table 6.2.3.8.3.2-3.

Table 6.2.3.8.3.2-1: Time instances of cell power level and parameter changes for E-UTRA Cell and
NR Cell in FR1

Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1

dBm/15kHz -85 -

TO | Cell-specific The power level values are assigned

RS EPRE to ensure UE registered on E-UTRA
sopecH | daemiscs |- o | el

T RSERRE | WBMASKHZ | 00 | | eSS
gg/SPEggE dBM/SCS i -80 and and Srxlevnr cen 1> Threshy, nigh.

Table 6.2.3.8.3.2-2: Time instances of cell power level and parameter changes for E-UTRA Cell and
NR Cell in FR2

Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1

dBm/15kHz FFS -

TO | Cell-specific The power level values are assigned

RS EPRE to ensure UE registered on E-UTRA
SS/PBCH Cell 1
SSS EPRE dBm/SCS - Off
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T1 | Cell-specific i The power level values are assigned
RS EPRE dBm/15kHz FFS to satisfy Srxlev E-UTRA Cell 1 >Snonintrasearch
SS/PBCH and and Srxlevnr cel 1> Threshx, high.
SSS EPRE dBm/SCS - FFS

Table 6.2.3.8.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS adjusts the E-UTRAN and NR Cell - - - -
power levels according to row "T1" in table
6.2.3.8.3.2-1/2.

2 Check: Does the test result of generic test - - 1 -
procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1
indicate that the UE is camped on NR Cell 1?
NOTE: This is the first time in this test case
that the UE moves from S1 to N1.

3 | Void. - - - -

6.2.3.8.3.3 Specific message contents

Table 6.2.3.8.3.3-1: SystemInformationBlockType3 of EUTRA Cell 1 (preamble and all steps, Table
6.2.3.8.3.2-3)

Derivation Path: TS 36.508 [7], Table 4.4.3.3-2

Information Element Value/remark Comment Condition

SysteminformationBlockType3 ::= SEQUENCE {

cellReselectionServingFreginfo SEQUENCE {

s-NonlIntraSearch 3 6 dB

threshServingLow 3 6 dB

}

Table 6.2.3.8.3.3-2: SystemInformationBlockType24 of EUTRA Cell 1 (preamble and all steps, Table

6.2.3.8.3.2-3)
Derivation path: TS 36.508 [7], Table 4.4.3.3-20
Information Element Value/Remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE {
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFreqNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Same downlink SSB ARFCN
as used for NR Cell 1
cellReselectionPriority-r15 5
threshX-High-r15 10 20 dB
threshX-Low-r15 20 40 dB
}
}
t-ReselectionNR-r15 7 7 Seconds
}
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Table 6.2.3.8.3.3-3: SIB2 of NR Cell 1 (preabmle and all steps, Table 6.2.3.8.3.2-3)

Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

Information Element Value/remark Comment Condition

SIB2 ::= SEQUENCE {

cellReselectionServingFregInfo
SEQUENCE {

threshServingLowP 3 6 dB

}

}

Table 6.2.3.8.3.3-4: SIB5 of NR Cell 1(preamble and all steps, Table 6.2.3.8.3.2-3)

Derivation Path: TS 38.508 [6], Table 4.6.2-4
Information Element Value/remark Comment Condition
SIB5 ::= SEQUENCE {
carrierFreqListEUTRA SEQUENCE (SIZE 1 entry
(1..maxEUTRA-Carrier)) OF CarrierFregEUTRA {
CarrierFreqEUTRA[1] SEQUENCE { entry 1
carrierFreq Downlink EUTRA
ARFCN as E-UTRA Cell
1 used
cellReselectionPriority 3
threshX-High 15 30 dB
threshX-Low 15 30 dB
}
}
t-ReselectionEUTRA 7 7 Seconds
}
6.2.3.9 Void

6.2.3.10 Inter-RAT cell reselection / From E-UTRA_IDLE to NR RRC_IDLE /
schedulinginfoList-v12j0

6.2.3.10.1 Test Purpose (TP)

@)

with { the UEis in E-UTRA IDLE state and Systenl nfornati onBl ockType24 schedul ed by opti onal
extended field schedulinglnfolList-v12j0 in Systemnl nformationBl ockTypel is broadcasted }
ensure that {

when { UE detects higher priority NR cell as candidate for reselection }

then { UE reselects the NR cell }

}

6.2.3.10.2 Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.331, clause 5.2.3 and
5.2.3aand TS 36.304, clause 5.2.4.1, 5.2.4.2 and 5.2.4.5. Unless otherwise stated these are Rel-15 requirements.

[TS36.331, clause 5.2.3]
When acquiring an SI message, the UE shall:
1> determine the start of the SI-window for the concerned SI message as follows:

2> if the concerned SI message is configured in the schedulinginfoList, schedulinglnfoListExt (if present) or if
the concerned SI message is configured in the pos-schedulinglnfoList and si-posOffset is not configured,;
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3> for the concerned Sl message, determine the number n which corresponds to the order of entry in the
concatenated list of SI messages configured by schedulinglnfolList, schedulinglnfoListExt (if present) and
posSchedulinglnfoList in Systeml nfor mationBlockTypel;

3> determine the integer value x = (n — 1)*w, where w is the si-WindowLength;

3> the Sl-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T =
FLOOR(x/10), where T isthe si-Periodicity of the concerned SI message;

2> elseif the concerned SI message is configured by the posSchedulinglnfolist and si-posOffset is configured
determine the start of the SI-window for the concerned Sl message as follows:

3> determine the number m which corresponds to the number of SI messages with an associated si-
Periodicity of 8 radio frames (80 ms), configured by schedulinglnfoList and schedulingInfoListExt (if
present) in Systeml nformationBlockTypel;

3> for the concerned SI message, determine the number n which correspondsto the order of entry in the list
of Sl messages configured by posSchedulinglnfoList in Systeml nformationBlockTypel,;

3> determine the integer value x = m*w + (n — 1)*w, where w is the si-WindowLength

3> the SlI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T =
FLOOR(X/10) + 8, where T is the si-posPeriodicity of the concerned SI message;

NOTE: E-UTRAN should configure an SI-window of 1 msonly if all Sls are scheduled before subframe #5 in
radio frames for which SFN mod 2 = 0.

1> receive DL-SCH using the SI-RNTI from the start of the SI-window and continue until the end of the SI-window
whose absolute length in time is given by si-WindowLength, or until the SI message was received, excluding the
following subframes:

2> subframe #5 in radio frames for which SFN mod 2 = 0;
2> any MBSFN subframes;
2> any uplink subframesin TDD;

1> if the SI message was not received by the end of the SI-window, repeat reception at the next Sl-window occasion
for the concerned SI message;

[TS36.331, clause 5.2.34]
When acquiring an SI message, the BL UE or UE in CE or NB-1oT UE shall:
1> determine the start of the SI-window for the concerned SI message as follows:

2> if the concerned Sl message is configured in the schedulinglnfoList, schedulinglnfoListExt (if present) or if
the concerned SI message is configured in the pos-schedulinglnfoList and si-posOffset is not configured;

3> for the concerned Sl message, determine the number n which corresponds to the order of entry in the
concatenated list of SI messages configured by schedulinglnfoList, schedulinglinfoListExt (if present) in
Systeml nformationBlockTypel-BR (or SystemlnformationBlockTypel-NB in NB-10T) and
posSchedulinglnfoList in Systeml nfor mationBlockTypel-BR;

3> determine the integer value x = (n — 1)*w, where w is the si-WindowLength-BR (or si-WindowLength in
NB-I0oT);

2> elseif the concerned SI message is configured by the posSchedulinglnfolist and si-posOffset is configured
determine the start of the SI-window for the concerned Sl message as follows:

3> determine the number m which corresponds to the number of SI messages with an associated si-
Periodicity of 8 radio frames (80 ms), configured by schedulinglnfoList and schedulinglnfoListExt (if
present) in Systeml nformationBlockTypel-BR;

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the list
of Sl messages configured by posSchedulinglnfoList in Systeml nformationBlockTypel-BR;
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3> determine the integer value x = m*w + (n — 1)*w, where w is the si-WindowLength-BR;

3> the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T =
FLOOR(X/10) + 8, where T is the si-posPeriodicity of the concerned SI message;

2> if the UE isaNB-1oT UE:

3> the SI-window starts at the subframe #0 in the radio frame for which (H-SFN * 1024 + SFN) mod T =
FLOOR(x/10) + Offset, where T is the si-Periodicity of the concerned SI message and, Offset is the offset
of the start of the SI-Window (si-RadioFrameOffset);

2> else

3> the Sl-window starts at the subframe #0 in the radio frame for which SFN mod T = FLOOR(x/10), where
T isthe si-Periodicity of the concerned SI message;

1> if the UEisaNB-loT UE:

2> receive and accumulate SI message transmissions on DL-SCH from the start of the SI-window and continue
until the end of the SI-window whose absolute length in time is given by si-WindowLength, starting from the
radio frames as provided in si-RepetitionPattern and in subframes as provided in downlinkBitmap, or until
successful decoding of the accumulated SI message transmissions excluding the subframes used for
transmission of NPSS, NSSS, Master I nfor mationBlock-NB/ Master I nfor mationBlock-TDD-NB and
Systeml nformationBlockTypel-NB. If there are not enough subframes for one SI message transmission in the
radio frames as provided in si-RepetitionPattern, the UE shall continue to receive the SI message
transmission in the radio frames following the radio frame indicated in si-RepetitionPattern;

1> ese

2> receive and accumulate SI message transmissions on DL-SCH on narrowband provided by si-Narrowband,
from the start of the SI-window and continue until the end of the SI-window whose absolute length intime is
given by si-WindowLength-BR, only in radio frames as provided in si-RepetitionPattern and subframes as
provided in fdd-DownlinkOr TddSubframeBitmapBR in bandwidthReducedAccessRel atedl nfo, or until
successful decoding of the accumulated SI message transmissions;

1> if the SI message was not possible to decode from the accumulated SI message transmissions by the end of the
Sl-window, continue reception and accumulation of SI message transmissions on DL-SCH in the next SI-
window occasion for the concerned SI message;

[TS36.304, clause 5.2.4.1]

Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the
system information, in the RRCConnectionRelease message, or by inheriting from another RAT at inter-RAT cell
(re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without
providing apriority (i.e. the field cel|ReselectionPriority is absent for that frequency). If priorities are provided in
dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE isin camped on any
cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves
priorities provided by dedicated signalling and deprioritisationReq received in RRCConnectionReject unless specified
otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the
UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network
configured values). While the UE is camped on a suitable CSG cell in normal coverage, the UE shall aways consider
the current frequency to be the highest priority frequency (i.e. higher than any of the network configured values),
irrespective of any other priority value allocated to this frequency. When the HSDN capable UE isin High-mobility
state, the UE shall always consider the HSDN cellsto be the highest priority (i.e. higher than any other network
configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN
cellsto be the lowest priority (i.e. lower than network configured priorities). If the UE capable of sidelink
communication is configured to perform sidelink communication and can only perform the sidelink communication
while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X
sidelink communication is configured to perform V2X sidelink communication and can only perform the V2X sidelink
communication while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE
capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only use pre-
configuration while not camping on a frequency, the UE may consider the frequency providing inter-carrier V2X
sidelink configuration to be the highest priority. If the UE capable of sidelink discovery is configured to perform Public

ETSI



3GPP TS 38.523-1 version 16.8.0 Release 16 279 ETSI TS 138 523-1 V16.8.0 (2021-09)

Safety related sidelink discovery and can only perform the Public Safety related sidelink discovery while camping on a
frequency, the UE may consider that frequency to be the highest priority.

NOTE 1: The prioritization among the frequencies which UE considers to be the highest priority frequency is left to
UE implementation.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS service and can only receive this MBM S service while camping on a frequency on whichit is
provided, the UE may consider that frequency to be the highest priority during the MBM S session TS 36.300 [2] as
long as the two following conditions are fulfilled:

1) Either:

- the UE is capable of MBMS service continuity and the reselected cell is broadcasting SIB13; or
- theUE is capable of SC-PTM reception and the reselected cell is broadcasting SIB20;

2) Either:

- SIB15 of the serving cell indicates for that frequency one or more MBM S SAl s included and associated with that
frequency inthe MBM S User Service Description (USD) TS 26.346 [22] of this service; or

- SIB15isnot broadcast in the serving cell and that frequency isincluded in the USD of this service.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS service provided on adownlink only MBMS frequency, on a frequency used by dedicated MBMS
cells, on afrequency used by FeMBM S/Unicast-mixed cells as defined in TS 36.300 [2], or on afrequency belonging to
PLMN different fromits registered PLMN, the UE may consider cell reselection candidate frequencies at which it
cannot receive the MBM S service to be of the lowest priority during the MBM S session TS 36.300 [2], aslong asthe
above mentioned condition 1) isfulfilled for the cell on the MBM S frequency which the UE monitors or this cell
broadcasts SIB1-MBMS and as long as the above mentioned condition 2) is fulfilled for the serving cell.

NOTE 2: Example scenarios in which the previous down-prioritisation may be needed concerns the cases where
camping is not possible, while the UE can only receive this MBM S frequency when camping on a subset
of cell reselection candidate frequencies, e.g. the MBM S frequency is a downlink only carrier, the MBMS
frequency is used by dedicated MBMS cells, the MBMS frequency is used by FeMBM S/Uni cast-mixed
cells TS 36.300 [2], or the MBM S frequency belongsto a PLMN different from UE's registered PLMN.

If the UE is not capable of MBM S Service Continuity but has knowledge on which frequency an MBMS service of
interest is provided, it may consider that frequency to be the highest priority during the MBMS session TS 36.300 [2] as
long as the reselected cell is broadcasting SIB13.

If the UE is not capable of MBMS Service Continuity but has knowledge on which downlink only frequency, on which
frequency used by dedicated MBMS cells, on which frequency used by FeMBM S/Unicast-mixed cells asdefined in TS
36.300 [2] or on which frequency belonging to PLMN different from its registered PLMN an MBMS service of interest
is provided, it may consider cell reselection candidate frequencies at which it cannot receive the MBMS service to be of
the lowest priority during the MBM S session TS 36.300 [2] as long as the cell on the MBMSS frequency which the UE
monitors is broadcasting SIB13 or SIB1-MBMS.

NOTE 3: The UE considers that the MBM S session is ongoing using the session start and end times as provided by
upper layersin the USD i.e. the UE does not verify if the session isindicated on MCCH.

In case UE receives RRCConnectionReject with deprioritisationReq, UE shall consider current carrier frequency and
stored frequencies due to the previously received RRCConnectionReject with deprioritisationReq or all the frequencies
of EUTRA to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is
running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when aPLMN selection
is performed on request by NAS TS 23.122 [5].

NOTE 4: Connecting to CDMA2000 does not imply PLMN selection.

NOTE 5: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 36.133 [10] are till applicable.

The UE shall delete priorities provided by dedicated signalling when:

- the UE enters adifferent RRC state; or
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- theoptiona validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS TS 23.122 [5].
NOTE 6: Equal priorities between RATS are not supported.

The UE shall only perform cell reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are
given in system information and for which the UE has a priority provided.

The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e,, T320in E-
UTRA and NR, T322 in UTRA and T3230 in GERAN), if configured, at inter-RAT cell (re)selection.

NOTE 7: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.

While T360 is running, redistribution target is considered to be the highest priority (i.e. higher than any of the network
configured values). UE shall continue to consider the serving frequency as the highest priority until completion of E-
UTRAN Inter-frequency Redistribution procedure specified in 5.2.4.10 if triggered on T360 expiry/ stop.

[TS36.304, clause 5.2.4.2]
For NB-1oT measurement rules for cell re-selection is defined in sub-clause 5.2.4.2.a

When evaluating Srxlev and Squal of non-serving cells for reselection purposes, the UE shall use parameters provided
by the serving cell.

Following rules are used by the UE to limit needed measurements:

- If the serving cell fulfils Srxlev > Sintrasearche @aNd Squal > Sinrasearcho, the UE may choose not to performintra-
frequency measurements.

- Otherwise, the UE shall perform intra-frequency measurements.

- The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are
indicated in system information and for which the UE has priority provided as defined in 5.2.4.1.

- For an E-UTRAN inter-frequency or inter-RAT freguency with areselection priority higher than the
reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority
E-UTRAN inter-frequency or inter-RAT frequencies according to TS 36.133 [10].

- For an E-UTRAN inter-frequency with an equal or lower reselection priority than the resel ection priority of
the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the
reselection priority of the current E-UTRAN freguency:

- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower
priority unless the UE istriggered to measure an E-UTRAN inter-frequency which is configured with
redistributionlnter Freqlnfo.

- Otherwise, the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT freguency
cells of equal or lower priority according to TS 36.133 [10].

- If the UE supports relaxed monitoring and s-SearchDeltaP is present in Systemlnfor mationBlockType3, the UE may
further limit the needed measurements, as specified in sub-clause 5.2.4.12.

[TS36.304, clause 5.2.4.5]
For NB-IoT inter-frequency cell reselection shall be based on ranking as defined in sub-clause 5.2.4.6.

If threshServingLowQ is provided in Systeml nformationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reselection to a cell on ahigher priority E-UTRAN frequency or inter-RAT
frequency than the serving frequency shall be performed if:

- A cél of ahigher priority EUTRAN, NR or UTRAN FDD RAT/ frequency fulfils Squal > Threshy, wigng during
atime interval Treselectiongar; or

ETSI



3GPP TS 38.523-1 version 16.8.0 Release 16 281 ETSI TS 138 523-1 V16.8.0 (2021-09)

- Acell of ahigher priority UTRAN TDD, GERAN or CDMA2000 RAT/ frequency fulfils Srxlev > Threshy, Highp
during atime interval Treselectiongar.

Otherwise, cell reselection to acell on ahigher priority E-UTRAN frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cédl of ahigher priority RAT/ frequency fulfils Srxlev > Threshy, nigie during atime interval Treselectiongrar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to acell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell
reselection as defined in sub-clause 5.2.4.6.

If threshServingLowQ is provided in Systeml nformationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reselection to a cell on alower priority E-UTRAN frequency or inter-RAT
frequency than the serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshsaving, Lowo @and a cell of alower priority EUTRAN, NR or UTRAN FDD
RAT/ frequency fulfils Squal > Threshx, Lowg during atimeinterval Treselectiongat; or

- Theserving cell fulfils Squal < Threshseving Lowg @nd a cell of alower priority UTRAN TDD, GERAN or
CDMA2000 RAT/ frequency fulfils Srxlev > Threshx, Lowp during atime interval Treselectiongar.

Otherwise, cell reselection to acell on alower priority E-UTRAN frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- Theserving cell fulfils Srxlev < Threshsaving Lowp @nd a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/ frequency shall take precedence over alower priority RAT/ frequency, if
multiple cells of different priorities fulfil the cell reselection criteria

The UE shall not perform cell reselection to NR or UTRAN FDD cells for which the cell selection criterion Sis not
fulfilled.

For cdma2000 RATS, Srxlev isequal to -FLOOR(-2 x 10 x log10 Ec/10) in units of 0.5 dB, as defined in [18], with
Ec/lo referring to the value measured from the evaluated cell.

For cdma2000 RATS, Threshy, nigne and Threshx, Lowp are equal to -1 times the values signalled for the corresponding
parameters in the system information.

In all the above criteriathe value of Treselectiongrat is scaled when the UE isin the medium or high mobility state as
defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect a cell asfollows:

- If the highest-priority frequency isan E-UTRAN frequency, acell ranked as the best cell among the cells on the
highest priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, acell ranked as the best cell among the cells on the
highest priority frequency(ies) meeting the criteria of that RAT.

Cell reselection to another RAT, for which Squal based cell reselection parameters are broadcast in system information,
shall be performed based on the Squal criteriaif the UE supports Squal (RSRQ) based cell reselection to E-UTRAN
from all the other RATSs provided by system information which UE supports. Otherwise, cell reselection to another
RAT shall be performed based on Srxlev criteria.

Cell reselection to NR, for which a cell reselection parameter, g-RxLevMinSUL is broadcast in system information and
the UE supports SUL, shall be performed based on Srxlev criteria taking the parameter into account.
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6.2.3.10.3 Test description

6.2.3.10.3.1 Pre-test conditions

System Simulator:

E-UTRA Cdll 1, NR Cell 1.

System information combination 1 as defined in TS 36.508 [7] clause 4.4.3.1isused in E-UTRA Cdll 1.
Systeminfor mationBlockTypel is broadcasted with extended fields as specified in Table 6.2.3.10.3.3-1. And
Systeminfor mationBlockType24 is broadcasted according to scheduling information specified in Table
6.2.3.10.3.3-1.

System information combination NR-1 defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cell 1.

UE:
- None.
Preamble:

- With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state IN-A, RRC_IDLE Connectivity (NR), in accordance with the
procedure described in TS 38.508-1 [4], Table 4.5.2.2-2. 5G-GUTI and ngK Sl are assigned and security context
established.

- The UE is switched-off

- With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state RRC_IDLE using generic procedure parameters Connectivity (E-
UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS 38.508-1 [4],
clause 4.5.2. 4G GUTI and eK Sl are assigned and security context established.

6.2.3.10.3.2 Test procedure sequence

Table 6.2.3.10.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "TO" denotes the conditions in the preamble. Configurations marked "T1", "T2" and
"T3" are applied at the pointsindicated in the Main behaviour description in Table 6.2.3.10.3.2-3.

Table 6.2.3.10.3.2-1: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and

NR Cell 1in FR1

Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1
TO | Cell-specific ) ) The power level values are assigned to
RS EPRE dBm/15kHz 85 ensure UE registered on E-UTRA cell 1
SS/PBCH
SSS EPRE dBm/SCS - Off
T1 | Cell-specific dBm/15kHz 95 ) The power level values are assigned to

RS EPRE satisfy both Srxlevnr cel1 > Threshx, low
SS/PBCH and Srxleve-utra cell 1 < ThreShserving, low
SSS EPRE dBm/SCS - -80

Notel: Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3.
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Table 6.2.3.10.3.2-2: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and

NR Cell 1 in FR2

Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1

TO | Cell-specific ) ) The power level values are assigned to
RS EPRE dBm/15kHz 82 ensure UE registered on E-UTRA cell 1
SS/PBCH
SSS EPRE dBm/SCS - Off

T1 | Cell-specific The power level values are assigned to
RS EPRE dBm/15kHz 98 j satisfy both Srxlevnr cell 1 > Thresh, ow
SS/PBCH and Srxleve-utra cell 1 < ThreShserving, low
SSS EPRE dBm/SCS - -78

Notel: Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3.

Table 6.2.3.10.3.2-3: Main behaviour

St

Procedure

Message Sequence TP

Message

Verdict

1 The SS adjusts the E-UTRAN and NR Cell

power levels according to row "T1" in table
6.2.3.10.3.2-1/2.

2 Check: Does the test result of generic test

procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1
indicate that the UE is camped on NR Cell 1
within 34s for FR1 or 130s for FR2? (Note 1)

Note 1:

The wait time for reselection to an newly detected Inter-RAT NR cell is selected to cover Tdetect,nrR (325 for
FR1 and 4*32s=128s for FR2) + Tsi-nr (1280 ms system information block type scheduling) = 33.28s
rounded up to 34s for FR1 and 129.28s rounded up to 130s for FR2.
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6.2.3.10.3.3 Specific message contents

Table 6.2.3.10.3.3-1: SystemInformationBlockTypel for cell 1 (preamble and all steps, Table
6.2.3.11.3.2-3)

Derivation Path: TS 36.508 [7], Table 4.4.3.2-3
Information Element Value/Remark Comment Condition
SystemInformationBlockTypel ::= SEQUENCE {
nonCriticalExtension SEQUENCE {
lateNonCriticalExtension SEQUENCE {
nonCriticalExtension SEQUENCE {
nonCriticalExtension SEQUENCE {
nonCriticalExtension SEQUENCE {
nonCiriticalExtension SEQUENCE {
nonCriticalExtension SEQUENCE {
schedulinglInfoList-v12j0 SEQUENCE (SIZE | 2 entries It includes the same
(1..maxSl-Message)) OF SEQUENCE { number of entries, and
listed in the same order,
as in schedulinglInfoList
(without suffix).

SchedulingInfo-v12j0[1] SEQUENCE { entry 1
SIB-MappingInfo-v12j0 Not present
}
SchedulingInfo-v12j0[2] SEQUENCE { entry 2
SIB-MappingInfo-v12j0 SEQUENCE 1 entry
(SIZE (1..maxSIB-1)) OF SIB-Type-v12j0 {
SIB-Type-v12j0[1] sibType24-v1530 entry 2, SIB24 is

mapped into the SI
message scheduled via
the second entry of
schedulinglnfoList
(without suffix)

Table 6.2.3.10.3.3-2: SystemInformationBlockType3 of EUTRA Cell 1 (preamble and all steps, Table
6.2.3.10.3.2-3)

Derivation Path: TS 36.508 [7], Table 4.4.3.3-2

Information Element Value/remark Comment Condition

SysteminformationBlockType3 ::= SEQUENCE {

cellReselectionServingFreginfo SEQUENCE {

threshServingLow 10 20 dB

}

}
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Table 6.2.3.10.3.3-3: SystemInformationBlockType24 of EUTRA Cell 1 (preamble and all steps, Table

6.2.3.10.3.2-3)
Derivation path: TS 36.508 [7], Table 4.4.3.3-20
Information Element Value/Remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE {
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFreqNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Downlink NR ARFCN of
SSB for NR Cell 1
cellReselectionPriority-r15 3
threshX-Low-r15 10 20dB
}
}
}

6.2.3.11 Inter-RAT cell reselection / From E-UTRA _IDLE to NR RRC_IDLE /
schedulingInfoListExt-r12

6.2.3.11.1 Test Purpose (TP)

(1)

with { the UEis in E-UTRA IDLE state and System nfornationBl ockType24 schedul ed by opti onal
extended field schedulinglnfoListExt-r12 in System nfornmati onBl ockTypel is broadcasted }
ensure that {

when { UE detects higher priority NR cell as candidate for reselection }
then { UE reselects the NR cell }

}

6.2.3.11.2 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 36.331, clause 5.2.3 and
5.2.3aand TS 36.304, clause 5.2.4.1, 5.2.4.2 and 5.2.4.5. Unless otherwise stated these are Rel-15 requirements.

[TS36.331, clause 5.2.3]
When acquiring an SI message, the UE shall:
1> determine the start of the SI-window for the concerned SI message as follows:

2> if the concerned SI message is configured in the schedulinglnfoList, schedulinglnfoListExt (if present) or if
the concerned SI message is configured in the pos-schedulinglnfoList and si-posOffset is not configured;

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the
concatenated list of SI messages configured by schedulinglnfoList, schedulinglinfoListExt (if present) and
posSchedulinglnfoList in Systeml nformationBlockTypel;

3> determine the integer value x = (n — 1)*w, where w is the si-WindowLength;

3> the Sl-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T =
FLOOR(x/10), where T isthe si-Periodicity of the concerned SI message;

2> elseif the concerned Sl message is configured by the posSchedulinglnfoList and si-posOffset is configured
determine the start of the SI-window for the concerned SI message as follows:

3> determine the number m which corresponds to the number of SI messages with an associated si-
Periodicity of 8 radio frames (80 ms), configured by schedulinglnfoList and schedulingInfoListExt (if
present) in Systeml nformationBlockTypel;

3> for the concerned Sl message, determine the number n which corresponds to the order of entry in the list
of Sl messages configured by posSchedulinglnfoList in Systeml nfor mationBlockTypel;

ETSI



3GPP TS 38.523-1 version 16.8.0 Release 16 286 ETSI TS 138 523-1 V16.8.0 (2021-09)

3> determine the integer value x = m*w + (n — 1)*w, where w is the si-WindowLength

3> the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T =
FLOOR(X/10) + 8, where T is the si-posPeriodicity of the concerned SI message;

NOTE: E-UTRAN should configure an Sl-window of 1 msonly if al Sls are scheduled before subframe #5 in
radio frames for which SFN mod 2 = 0.

1> receive DL-SCH using the SI-RNTI from the start of the SI-window and continue until the end of the SI-window
whose absolute length in time is given by si-WindowLength, or until the SI message was received, excluding the
following subframes:

2> subframe #5 in radio frames for which SFN mod 2 = 0;
2> any MBSFN subframes;
2> any uplink subframesin TDD;

1> if the SI message was not received by the end of the Sl-window, repeat reception at the next Sl-window occasion
for the concerned SI message;

[TS36.331, clause 5.2.34]
When acquiring an SI message, the BL UE or UE in CE or NB-1oT UE shall:
1> determine the start of the SI-window for the concerned SI message as follows:

2> if the concerned Sl message is configured in the schedulinglnfoList, schedulinglnfoListExt (if present) or if
the concerned SI message is configured in the pos-schedulinglnfoList and si-posOffset is not configured;

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the
concatenated list of SI messages configured by schedulinglnfoList, schedulinglinfoListExt (if present) in
SystemlInfor mationBlockTypel-BR (or Systeml nformationBlockTypel-NB in NB-l1oT) and
posSchedulinglnfoList in Systeml nformationBlockTypel-BR;

3> determine the integer value x = (n — 1)*w, where w is the si-WindowLength-BR (or si-WindowLength in
NB-I0oT);

2> elseif the concerned SI message is configured by the posSchedulinglnfolist and si-posOffset is configured
determine the start of the Sl-window for the concerned Sl message as follows:

3> determine the number m which corresponds to the number of SI messages with an associated si-
Periodicity of 8 radio frames (80 ms), configured by schedulinglnfoList and schedulinglnfoListExt (if
present) in Systeml nformationBlockTypel-BR;

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the list
of Sl messages configured by posSchedulinglnfoList in Systeml nformationBlockTypel-BR;

3> determine the integer value x = m*w + (n — 1)*w, where w is the si-WindowLength-BR;

3> the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T =
FLOOR(X/10) + 8, where T is the si-posPeriodicity of the concerned SI message;

2> if the UE isaNB-loT UE:

3> the SlI-window starts at the subframe #0 in the radio frame for which (H-SFN * 1024 + SFN) mod T =
FLOOR(x/10) + Offset, where T is the si-Periodicity of the concerned SI message and, Offset is the offset
of the start of the SI-Window (si-RadioFrameOffset);

2> else

3> the SI-window starts at the subframe #0 in the radio frame for which SFN mod T = FLOOR(x/10), where
T isthe si-Periodicity of the concerned SI message;

1> if the UEisaNB-loT UE:
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2> receive and accumulate SI message transmissions on DL-SCH from the start of the SI-window and continue
until the end of the SI-window whose absolute length in time is given by si-WindowLength, starting from the
radio frames as provided in si-RepetitionPattern and in subframes as provided in downlinkBitmap, or until
successful decoding of the accumulated SI message transmissions excluding the subframes used for
transmission of NPSS, NSSS, Master | nfor mationBlock-NB/ Master I nfor mationBlock-TDD-NB and
Systeminfor mationBlockTypel-NB. If there are not enough subframes for one SI message transmission in the
radio frames as provided in si-RepetitionPattern, the UE shall continue to receive the SI message
transmission in the radio frames following the radio frame indicated in si-RepetitionPattern;

1> else

2> receive and accumulate SI message transmissions on DL-SCH on narrowband provided by si-Narrowband,
from the start of the SlI-window and continue until the end of the SI-window whose absolute length intime is
given by si-WindowLength-BR, only in radio frames as provided in si-RepetitionPattern and subframes as
provided in fdd-DownlinkOr TddSubframeBitmapBR in bandwidthReducedAccessRel atedInfo, or until
successful decoding of the accumulated SI message transmissions;

1> if the SI message was not possible to decode from the accumulated SI message transmissions by the end of the
Sl-window, continue reception and accumulation of SI message transmissions on DL-SCH in the next SI-
window occasion for the concerned SI message;

[TS36.304, clause 5.2.4.1]

Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the
system information, in the RRCConnectionRel ease message, or by inheriting from another RAT at inter-RAT cell
(re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without
providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in
dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE isin camped on any
cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves
priorities provided by dedicated signalling and deprioritisationReq received in RRCConnectionReject unless specified
otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the
UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network
configured values). While the UE is camped on a suitable CSG cell in normal coverage, the UE shall always consider
the current frequency to be the highest priority frequency (i.e. higher than any of the network configured values),
irrespective of any other priority value allocated to this frequency. When the HSDN capable UE isin High-mobility
state, the UE shall always consider the HSDN cells to be the highest priority (i.e. higher than any other network
configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN
cellsto be the lowest priority (i.e. lower than network configured priorities). If the UE capable of sidelink
communication is configured to perform sidelink communication and can only perform the sidelink communication
while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X
sidelink communication is configured to perform V2X sidelink communication and can only perform the V2X sidelink
communication while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE
capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only use pre-
configuration while not camping on a frequency, the UE may consider the frequency providing inter-carrier V2X
sidelink configuration to be the highest priority. If the UE capable of sidelink discovery is configured to perform Public
Safety related sidelink discovery and can only perform the Public Safety related sidelink discovery while camping on a
frequency, the UE may consider that frequency to be the highest priority.

NOTE 1: The prioritization among the frequencies which UE considersto be the highest priority frequency isleft to
UE implementation.

If the UE is capable either of MBM S Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is
provided, the UE may consider that frequency to be the highest priority during the MBM S session TS 36.300[2] as
long as the two following conditions are fulfilled:

1) Either:
- theUE is capable of MBMS service continuity and the reselected cell is broadcasting SIB13; or
- the UE is capable of SC-PTM reception and the reselected cell is broadcasting SIB20;

2) Either:
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- SIB15 of the serving cell indicates for that frequency one or more MBM S SAlsincluded and associated with that
frequency inthe MBM S User Service Description (USD) TS 26.346 [22] of this service; or

- SIB15isnot broadcast in the serving cell and that frequency isincluded in the USD of this service.

If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS service provided on a downlink only MBMS frequency, on a frequency used by dedicated MBMS
cells, on afrequency used by FeMBM S/Unicast-mixed cells as defined in TS 36.300 [2], or on afrequency belonging to
PLMN different from its registered PLMN, the UE may consider cell reselection candidate frequencies at which it
cannot receive the MBMS service to be of the lowest priority during the MBMS session TS 36.300 [2], aslong as the
above mentioned condition 1) isfulfilled for the cell on the MBMS frequency which the UE monitors or this cell
broadcasts SIB1-MBMS and as long as the above mentioned condition 2) is fulfilled for the serving cell.

NOTE 2: Example scenariosin which the previous down-prioritisation may be needed concerns the cases where
camping is not possible, while the UE can only receive this MBM S frequency when camping on a subset
of cell reselection candidate frequencies, e.g. the MBMS frequency is a downlink only carrier, the MBMS
frequency is used by dedicated MBMS cells, the MBM S frequency is used by FeMBM S/Unicast-mixed
cells TS 36.300 [2], or the MBM S frequency belongsto a PLMN different from UE's registered PLMN.

If the UE is not capable of MBM S Service Continuity but has knowledge on which frequency an MBMSS service of
interest is provided, it may consider that frequency to be the highest priority during the MBMS session TS 36.300 [2] as
long as the reselected cell is broadcasting SIB13.

If the UE is not capable of MBM S Service Continuity but has knowledge on which downlink only frequency, on which
frequency used by dedicated MBMS cells, on which frequency used by FeMBM S/Unicast-mixed cells as defined in TS
36.300 [2] or on which frequency belonging to PLMN different from its registered PLMN an MBMS service of interest
is provided, it may consider cell reselection candidate frequencies at which it cannot receive the MBMS service to be of
the lowest priority during the MBM S session TS 36.300 [2] aslong as the cell on the MBM S frequency which the UE
monitorsis broadcasting SIB13 or SIB1-MBMS.

NOTE 3: The UE considers that the MBM S session is ongoing using the session start and end times as provided by
upper layersin the USD i.e. the UE does not verify if the session isindicated on MCCH.

In case UE receives RRCConnectionReject with deprioritisationReq, UE shall consider current carrier frequency and
stored frequencies due to the previously received RRCConnectionReject with deprioritisationReq or all the frequencies
of EUTRA to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is
running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when aPLMN selection
is performed on request by NAS TS 23.122 [5].

NOTE 4: Connecting to CDMA2000 does not imply PLMN selection.

NOTE 5: UE should search for a higher priority layer for cell reselection as soon as possible after the change of
priority. The minimum related performance requirements specified in TS 36.133 [10] are till applicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE entersadifferent RRC state; or
- theoptiona validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS TS 23.122 [5].
NOTE 6: Equa priorities between RATS are not supported.

The UE shall only perform cell reselection evaluation for E-UTRAN freguencies and inter-RAT frequenciesthat are
given in system information and for which the UE has a priority provided.

The UE shall not consider any black listed cells as candidate for cell reselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e,, T320in E-
UTRA and NR, T322 in UTRA and T3230 in GERAN), if configured, at inter-RAT cell (re)selection.

NOTE 7: The network may assign dedicated cell reselection priorities for frequencies not configured by system
information.
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While T360 is running, redistribution target is considered to be the highest priority (i.e. higher than any of the network
configured values). UE shall continue to consider the serving frequency as the highest priority until completion of E-
UTRAN Inter-frequency Redistribution procedure specified in 5.2.4.10 if triggered on T360 expiry/ stop.

[TS36.304, clause 5.2.4.2]
For NB-l1oT measurement rules for cell re-selection is defined in sub-clause 5.2.4.2.a.

When evaluating Srxlev and Squal of non-serving cells for reselection purposes, the UE shall use parameters provided
by the serving cell.

Following rules are used by the UE to limit needed measurements:

- If the serving cell fulfils Srxlev > Sinrasearche @nd Squal > Sinrasearcho, the UE may choose not to perform intra-
frequency measurements.

- Otherwise, the UE shall perform intra-frequency measurements.

- The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are
indicated in system information and for which the UE has priority provided as defined in 5.2.4.1.

- For an E-UTRAN inter-frequency or inter-RAT freguency with areselection priority higher than the
reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority
E-UTRAN inter-frequency or inter-RAT frequencies according to TS 36.133 [10].

- For an E-UTRAN inter-frequency with an equal or lower reselection priority than the resel ection priority of
the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the
reselection priority of the current E-UTRAN freguency:

- If the serving cell fulfils Srxlev > Sionintrasearche @nd Squal > Shonintrasearch, the UE may choose not to
perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower
priority unless the UE is triggered to measure an E-UTRAN inter-frequency which is configured with
redistributionlnter Freglnfo.

- Otherwise, the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency
cells of equal or lower priority according to TS 36.133 [10].

- If the UE supports relaxed monitoring and s-SearchDeltaP is present in Systeml nformationBlockType3, the UE may
further limit the needed measurements, as specified in sub-clause 5.2.4.12.

[TS36.304, clause 5.2.4.5]
For NB-IoT inter-frequency cell reselection shall be based on ranking as defined in sub-clause 5.2.4.6.

If threshServingLowQ is provided in Systeml nformationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reselection to a cell on a higher priority E-UTRAN freguency or inter-RAT
frequency than the serving frequency shall be performed if:

- A cdl of ahigher priority EUTRAN, NR or UTRAN FDD RAT/ frequency fulfils Squal > Threshx, wighg during
atimeinterval Treselectiongar; or

- A cdll of ahigher priority UTRAN TDD, GERAN or CDMA2000 RAT/ frequency fulfils Srxlev > Threshx, wighe
during atime interval Treselectiongar.

Otherwise, cell reselection to acell on ahigher priority E-UTRAN frequency or inter-RAT frequency than the serving
frequency shall be performed if:

- A cdll of ahigher priority RAT/ frequency fulfils Srxlev > Threshx, wigne during atime interval Treselectiongar;
and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to acell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell
reselection as defined in sub-clause 5.2.4.6.
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If threshServingLowQ is provided in Systeml nformationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reselection to a cell on alower priority E-UTRAN freguency or inter-RAT
frequency than the serving frequency shall be performed if:

- Theserving cell fulfils Squal < Threshseving Lowg @nd a cell of alower priority EUTRAN, NR or UTRAN FDD
RAT/ frequency fulfils Squal > Threshx, Lowg during atime interval Treselectiongat; or

- Theserving cell fulfils Squal < Threshseving Lowg @nd a cell of alower priority UTRAN TDD, GERAN or
CDMA2000 RAT/ frequency fulfils Srxlev > Threshx, Lowp during atime interval Treselectiongar.

Otherwise, cell reselection to a cell on alower priority E-UTRAN freguency or inter-RAT frequency than the serving
frequency shall be performed if:

- The serving cell fulfils Srxlev < Threshsaving, Lowp and a cell of alower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowp during atime interval Treselectiongat; and

- Morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/ frequency shall take precedence over alower priority RAT/ frequency, if
multiple cells of different priorities fulfil the cell reselection criteria

The UE shall not perform cell reselectionto NR or UTRAN FDD cells for which the cell selection criterion Sis not
fulfilled.

For cdma2000 RATS, Srxlev isequal to -FLOOR(-2 x 10 x log10 Ec/10) in units of 0.5 dB, as defined in [18], with
Ec/lo referring to the value measured from the evaluated cell.

For cdma2000 RATS, Threshy, higne and Threshx, Lowp are equal to -1 times the values signalled for the corresponding
parameters in the system information.

In al the above criteria the value of Treselectiongar is scaled when the UE isin the medium or high mobility state as
defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect acell as follows:

- If the highest-priority frequency isan E-UTRAN frequency, a cell ranked as the best cell among the cells on the
highest priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

- If the highest-priority frequency is from another RAT, a cell ranked as the best cell among the cells on the
highest priority frequency(ies) meeting the criteria of that RAT.

Cell reselection to another RAT, for which Squal based cell reselection parameters are broadcast in system information,
shall be performed based on the Squal criteriaif the UE supports Squal (RSRQ) based cell reselection to E-UTRAN
from all the other RATSs provided by system information which UE supports. Otherwise, cell reselection to another
RAT shall be performed based on Srxlev criteria.

Cell reselection to NR, for which a cell reselection parameter, g-RxLevMinSUL is broadcast in system information and
the UE supports SUL, shall be performed based on Srxlev criteriataking the parameter into account.

6.2.3.11.3 Test description
6.2.3.11.3.1 Pre-test conditions

System Simulator:
- E-UTRA Cell 1, NR Cell 1.

- System information combination 1 as defined in TS 36.508 [7] clause 4.4.3.1isused in E-UTRA Cell 1.
SystemlinformationBlockTypel is broadcasted with extended fields as specified in Table 6.2.3.11.3.3-1. And
Systemlinfor mationBlockType24 is broadcasted according to scheduling information specified in Table
6.2.3.11.3.3-1.

- System information combination NR-1 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR Cell 1.
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UE:
- None.
Preamble:

- With E-UTRA Cell 1 "Non-suitable "Off" cell" and NR Cell 1 "Serving cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state IN-A, RRC_IDLE Connectivity (NR), in accordance with the
procedure described in TS 38.508-1 [4], Table 4.5.2.2-2. 5G-GUTI and ngK S| are assigned and security context
established.

- the UE is switched-off

- With E-UTRA Cell 1 "Serving cell" and NR Cell 1 "Non-suitable "Off" cell" in accordance with TS 38.508-1
[4], Table 6.2.2.1-3, the UE is brought to state RRC_IDLE using generic procedure parameters Connectivity (E-
UTRA/EPC) and Unrestricted nr PDN (On) in accordance with the procedure described in TS 38.508-1 [4],
clause 4.5.2. 4G GUTI and eK Sl are assigned and security context established.

6.2.3.11.3.2 Test procedure sequence

Table 6.2.3.11.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the cell at
various time instants of the test execution. The exact instants on which these values shall be applied are described in the
textsin this clause. Row marked "TQ" denotes the conditions in the preamble. Configurations marked "T1", "T2" and
"T3" are applied at the points indicated in the Main behaviour description in Table 6.2.3.11.3.2-3.

Table 6.2.3.11.3.2-1: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and
NR Cell 1in FR1

Parameter Unit E-UTRA NR Remark
Cell 1 Cell 1

TO | Cell-specific ) ) The power level values are assigned to
RS EPRE dBm/15kHz 85 ensure UE registered on E-UTRA cell 1
SS/PBCH
SSS EPRE dBm/SCS - Off

T1 | Cell-specific The power level values are assigned to
RS EPRE dBm/15kHz 95 j satisfy both Srxlevnr cell 1 > Threshx, low
SS/PBCH and Srxleve-utra cell 1 < ThreShserving, low
SSS EPRE dBm/SCS - -80

Notel: Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3.

Table 6.2.3.11.3.2-2: Time instances of cell power level and parameter changes for E-UTRA Cell 1 and
NR Cell 1 in FR2

Parameter Unit E-UTRA | NRCell 1 Remark
Cell 1
| oot [dpmasies | w2 | - | e povsriew v e sssnedte
sorBoH_ | dBmscs . off
T Coloped® | gamnsioiz| o0 | | Toe pover vl vl e seigred
EE/SPESSE dBM/SCS i 78 and SrxleVe-utra cell 1 < Threshserving, low

Notel: Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3.
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Table 6.2.3.11.3.2-3: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS adjusts the E-UTRAN and NR Cell - - - -
power levels according to row "T1" in table
6.2.3.11.3.2-1/2.
2 Check: Does the test result of generic test - - 1 P
procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1
indicate that the UE is camped on NR Cell 1
within 34s for FR1 or 130s for FR2? (Note 1)
Note 1:  The wait time for reselection to an newly detected Inter-RAT NR cell is selected to cover Tdetect,nr (325 for
FR1 and 4*32s=128s for FR2) + Tsi-nr (1280 ms system information block type scheduling) = 33.28s
rounded up to 34s for FR1 and 129.28s rounded up to 130s for FR2.

6.2.3.11.3.3 Specific message contents

Table 6.2.3.11.3.3-1: SystemInformationBlockTypel for E-UTRA Cell 1 (Preamble and all steps)

Derivation Path: TS 36.508 [7], Table 4.4.3.2-3

Information Element Value/Remark Comment Condition

SystemInformationBlockTypel ::= SEQUENCE {

nonCriticalExtension SEQUENCE {
lateNonCriticalExtension SEQUENCE {
nonCriticalExtension SEQUENCE {
nonCriticalExtension SEQUENCE {
nonCriticalExtension SEQUENCE {
nonCiriticalExtension SEQUENCE {
nonCriticalExtension SEQUENCE {
schedulingInfoListExt-r12 SEQUENCE 1 entry
(SIZE (1..maxSl-Message)) OF SchedulingInfoExt-r12
{

SchedulingInfoExt-r12[1] SEQUENCE { entry 1
si-Periodicity-r12 rf64
SIB-MappingInfo-v12j0 SEQUENCE 1 entry

(SIZE (1..maxSIB-1)) OF SIB-Type-v12j0 {
SIB-Type-v12j0[1] sibType24-v1530 entry 1

Table 6.2.3.11.3.3-2: SystemInformationBlockType3 of E-UTRA Cell 1 (preamble and all steps , Table
6.2.3.11.3.2-3)

Derivation Path: TS 36.508 [7], Table 4.4.3.3-2

Information Element Value/remark Comment Condition

SysteminformationBlockType3 ::= SEQUENCE {

cellReselectionServingFreginfo SEQUENCE {

threshServingLow 10 20 dB
}

}
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Table 6.2.3.11.3.3-3: SystemInformationBlockType24 of E-UTRA Cell 1 (preamble and all steps, Table

6.2.3.11.3.2-3)
Derivation path: TS 36.508 [7], Table 4.4.3.3-20
Information Element Value/Remark Comment Condition
SystemInformationBlockType24-r15 ::= SEQUENCE {
carrierFreqListNR-r15 SEQUENCE (SIZE 1 entry
(1..maxFreq)) OF CarrierFregNR-r15 {
CarrierFreqNR-r15[1] SEQUENCE { entry 1
carrierFreq-r15 Downlink NR ARFCN of
SSB for NR Cell 1
cellReselectionPriority-r15 3
threshX-Low-r15 10 20dB
}
}
}

6.3 5GS Steering of Roaming

6.3.1 Steering of Roaming

6.3.1.1 Steering of UE in roaming during registration/security check successful using
List Type 1

6.3.1.1.1 Test Purpose (TP)

(1)

with {UE being in autonmatic PLMN sel ection node, current VPLMN not part of “PLMNs where registration
was aborted due to SOR' List and not part of "User Controlled PLMN Sel ector with Access Technol ogy"
list and UE's USIM configured with indication that the UE is to receive Steering of Roan ng
information due to initial registration in a VPLM\}
ensure that {

when {SOR Transparent container indicates ACK has been requested & List Type indicates PLMN I D and
Access technology list in REG STRATI ON ACCEPT and security check is successful}

then {UE sends ACK in REGQ STRATI ON COWPLETE, waits for network rel ease of the NAS signalling
connection and sel ects higher priority PLM\}

}

6.3.1.1.2 Conformance requirements

References. The conformance requirements covered in the present TC are specified in: TS 23.122, clause C.2. Unless
otherwise stated these are Rel-15 requirements.

[TS23.122, clause C.2]

6) The VPLMN AMF to the UE: The VPLMN AMF shall transparently send the received steering of roaming
information to the UE in the REGISTRATION ACCEPT message;

7) If the steering of roaming information is received and the security check is successful, then:
a) if the steering of roaming information contains a secured packet (see 3GPP TS 31.115 [67]):

- if the UDM has not requested an acknowledgement from the UE the UE shall send the REGISTRATION
COMPLETE message;

- the ME shall upload the secured packet to the USIM using proceduresin 3GPP TS 31.111 [41].

NOTE 1: How the ME handles UICC responses and failures in communication between the ME and UICC is
implementation specific and out of scope of this release of the specification.
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b)

8) If:

a)

b)

- if the UDM has not requested an acknowledgement from the UE and the ME receivesa USAT REFRESH
command qualifier (3GPP TS 31.111 [41]) of type " Steering of Roaming" it shall perform items &), b) and
¢) of the procedure for steering of roaming in subclause 4.4.6 and if the UE has alist of available and
allowable PLMNSsin the area and based on thislist the UE determines that there is a higher priority
PLMN than the currently camped chosen VPLMN and the UE isin automatic network selection mode,
then the UE shall either:

i) releasethe current N1 NAS signalling connection locally and then attempt to obtain service on a
higher priority PLMN as specified in subclause 4.4.3.3 by acting asif timer T that controls periodic
attempts has expired. In this case, steps 8 to 11 are skipped; or

ii) not release the current N1 NAS signalling connection locally and skip steps 8 to 10;

if the steering of roaming information contains the list of preferred PLM N/access technology combinations,
the ME shall replace the highest priority entriesin the "Operator Controlled PLMN Selector with Access
Technology" list stored in the ME with the received list of preferred PLMN/access technology combinations.
Additionally, if the UDM has not requested an acknowledgement from the UE and if the UE has alist of
available and allowable PLMNSsin the area and based on thislist the UE determines that there is a higher
priority PLMN than the currently camped chosen VPLMN and the UE is in automatic network selection
mode, then the UE shall send the REGISTRATION COMPLETE message to the serving AMF without
including an SOR transparent container and then either:

i) releasethe current N1 NAS signalling connection locally and then attempt to obtain service on a higher
priority PLMN as specified in subclause 4.4.3.3 by acting as if timer T that controls periodic attempts has
expired. In this case, steps 8 to 11 are skipped; or

ii) not release the current N1 NAS signalling connection locally and skip steps 8 and 10;

the UE's USIM is configured with indication that the UE is to receive the steering of roaming information
dueto initial registration in a VPLMN, but neither the list of preferred PLMN/access technology
combinations nor the secured packet nor the HPLMN indication that 'no change of the "Operator Controlled
PLMN Selector with Access Technology” list stored in the UE is needed and thus no list of preferred
PLMN/access technology combinationsis provided' is received in the REGISTRATION ACCEPT message,
when the UE performsinitial registrationin aVPLMN or if the steering of roaming information is received
but the security check is not successful; and

the current chosen VPLMN is not contained in the list of "PLMNs where registration was aborted due to
SOR", not part of "User Controlled PLMN Selector with Access Technology” list, the UE is not in manual
mode of operation and the PDU session for emergency servicesis not pending to be activated,;

then the UE shall send the REGISTRATION COMPLETE message to the serving AMF without including an
SOR transparent container, release the current N1 NAS signalling connection locally, store the PLMN identity in
thelist of "PLMNs where registration was aborted due to SOR" and attempt to obtain service on a higher priority
PLMN as specified in subclause 4.4.3.3 by acting asif timer T that controls periodic attempts has expired, with
an exception that the current PLMN is considered as lowest priority, and skip steps 9 to 12;

NOTE 2: When the UE isin the manua mode of operation or the current chosen VPLMN is part of the "User

Controlled PLMN Selector with Access Technology" list, the UE stays on the VPLMN.

9) The UE tothe VPLMN AMF: If the UDM has requested an acknowledgement from the UE:

the UE verified that the steering of roaming information has been provided by the HPLMN in step 7, the UE
sends the REGISTRATION COMPLETE message to the serving AMF with an SOR transparent contai ner
including the UE acknowledgement; and

if the steering of roaming information contained a secured packet and the security check was successful, then
when the UE receives the USAT REFRESH command qualifier of type "Steering of Roaming", it performs
items &), b) and c) of the procedure for steering of roaming in subclause 4.4.6.

10) The AMF to the UDM: If an SOR transparent container isreceived in the REGISTRATION COMPLETE
message, the AMF uses the Nudm_SDM _Info service operation to provide the received SOR transparent
container to the UDM. If the HPLMN decided that the UE is to acknowledge the successful security check of the
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received steering of roaming information in step 4, the UDM verifies that the acknowledgement is provided by
the UE as specified in 3GPP TS 33.501 [66];

11)1If the UE has alist of available PLMNs in the area and based on thislist the UE determines that there is a higher
priority PLMN than the currently camped chosen VPLMN and the UE isin automatic network selection mode,
then the UE shall attempt to obtain service on a higher priority PLMN as specified in subclause 4.4.3.3 by acting
asif timer T that controls periodic attempts has expired after the release of the N1 NAS signalling connection. If
the N1 NAS signaling connection is not released after implementation dependent time, the UE may locally
release the N1 signaling connection except when the UE is registered for emergency services or the UE hasan
established emergency PDU session (see 3GPP TS 24.501 [64]); and

12) The UE deletes the list of "PLMNSs where registration was aborted due to SOR".

Thelist of "PLMNs where registration was aborted due to SOR" is deleted when the UE is switched off or the
USIM isremoved.

6.3.1.1.3 Test Description
6.3.1.1.3.1 Pre-test conditions

System Simulator:

Three inter-frequency multi-PLMN NR Cells as specified in TS 38.508-1 [4] Table 4.4.2-1 are configured
broadcasting PLMNs asindicated in Table 6.3.1.1.3.1-1.

The PLMNs are identified in the test by the identifiersin Table 6.3.1.1.3.1-1. The MCC and MNC values
corresponding to the PLMN identifier shall understood as those specified in TS 36.523-1 [42], Table 6.0.1-1.

Table 6.3.1.1.3.1-1: PLMN identifiers

NR Cell PLMN names
NR Cell 11 PLMN2
NR Cell 12 PLMN13
NR Cell 13 PLMN14

NR Cell 11 isset to "Serving Cell”;
NR Cell 12 is set to "Serving Cell™;
NR Cell 13 isset to “Serving Cell";
System Information Combination NR-4 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 isused in NR cells.

UE:

- TheUEisin Automatic PLMN selection mode.

- USIM configuration as defined in Table 6.4.1-10in TS 38.508-1 [4] will be used.
Preamble:

- The UE isin Switched OFF (State 0-A) as defined in TS 38.508-1 [4] Table 4.4A.2-0.
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6.3.1.1.4 Test procedure sequence

Table 6.3.1.1.4-1: Main behaviour
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St Procedure Message Sequence TP | Verdict
U-S Message
1 Power on the UE - - -
2- | Steps 1 to 13 of the registration procedure - - - -
14 | described in TS 38.508-1 [4] subclause
4.5.2.2-2 are performed on NR Cell 13

15 | The SS transmits an DLInformationTransfer <-- NR RRC: DLInformationTransfer - -
message and an REGISTRATION ACCEPT 5G MM: REGISTRATION
message containing steering of roaming ACCEPT

information indicating list of preferred
PLMN/access technology combination
provided with acknowledgment requested from
the UE for successful reception

16 | SS starts timer of tmax =(6 minutes + cell
selection time)

(Note 1, 2 and 3)

17 | The UE transmits an ULInformationTransfer --> NR RRC: ULInformationTransfer 1 P
message and REGISTRATION COMPLETE 5G MM: REGISTRATION
message carrying acknowledgement of COMPLETE
successful reception of the steering of roaming
information

- EXCEPTION: Step 18al is performed in - - - -
pc_noOf _PDUsSameConnection > 0.
18a | The generic procedure for UE-requested PDU - - - -
1 session establishment, specified in subclause
4.5A.2, takes place performing establishment
of UE-requested PDU session(s) with
ExpectedNumberOfNewPDUSessions =
pc_noOf_PDUsSameConnection.
18a | Void. - - - -
2-
18a
5al
18 | The SS transmits an RRCRelease message. <-= NR RRC: RRCRelease

- EXCEPTION: Step 18Bal is performed if - - - -
pc_noOf_PDUsNewConnection > 0 and the
UE starts PDU session establishment
automatically
18 | The generic procedure for UE-requested PDU - - - -
Ba | session establishment, specified in subclause
1 | 4.5.2.2-4, takes place from step 2 to 9al
performing establishment of UE-requested
PDU session(s) with
ExpectedNumberOfNewPDUSessions =
pc_noOf_PDUsNewConnection on NR Cell 13
and then release the RRC Connection.
19 | Check: Does the UE transmits an > NR RRC: RRCSetupRequest 1 P
RRCSetupRequest on NR Cell 11 before tmax
expires?
(Note 1, 2 and 3)
20- | Steps 3-4 of Table 4.5.2.2-2 of the generic - - - -
21 | procedure in TS 38.508-1 [4] are performed.
(Note 4)
- EXCEPTION: Steps 22al to 22b5al describe - - - -
behaviours which depend on procedure
parameters; the "lower case letter" identifies a
step sequence that take place if a procedure
parameter has a particular value.
22a | IF 5GS registration type is set as Initial - - - -
1- | Registration in step 21, THEN steps 5 to 20al
22a | of the registration procedure described in TS
16a | 38.508-1 [4] Table 4.5.2.2-2 are performed on
1 NR Cell 11.
22b | Void - - - -
1-
22b
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22b | ELSE IF 5GS registration type is set as - - - -

3- | Mobility Registration in step 21, THEN steps 4

22b | to 6al of the generic test procedure in TS

5al | 38.508-1 [4] Table 4.9.5.2.2-1 are performed

on NR Cell 11.

Note 1:  Timer tmax in step 16 and 19 are derived from the high priority PLMN search timer T defined by
EFHPPLMN

Note 2:  Following attempts to access the HPLMN/EHPLMN/higher priority PLMN in VPLMN is operator specific
setting (Refer to TS 23.122 Rel-12).Hence, window between 120s to T+Tolerance is being used , where
the high priority PLMN search timer T defined by EFrppLvn

Note 3:  Tolerance of 5min is added to allow time for the UE to find the proper PLMN

Note 4:  The 5GS registration type shall be only set as Mobility Registration for R16 UEs according to TS 24.501
[22] subclause 5.2.3.2.5 specified in Release 16. The EXCEPTION description applies only to R15 UEs.

6.3.1.1.5 Specific message contents

Table 6.3.1.1.5-1: REGISTRATION ACCEPT for NR Cell 13 (step 15, Table 6.3.1.1.4-1)

Derivation Path: 38.508-1 Table 4.7.1-7

Information Element Value/remark Comment Condition
SOR Transparent Container Present The SOR
transparent
container carries
steering of
roaming
information.
SoR-MAC-laus Set to match the
calculated SoR-MAC-
laus as the way defined
in TS 33.501 A.17
CounterSOR Value generated as per
TS 33.501 CI 6.14.2.3

SOR data type 0 The SOR
transparent
container carries
steering of
roaming
information.

List indication value 1 List of preferred
PLMN/access
technology
combinations is
provided

List type 1 The list type is a
PLMN ID and
access
technology list

Acknowledgement (ACK) value 1 Acknowledgement
requested

PLMN ID 1 PLMN2

Access Technology Identifier 1 NG-RAN

Table 6.3.1.1.5-2: Void
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Table 6.3.1.1.5-3: REGISTRATION COMPLETE for NR Cell 13 (step 17, Table 6.3.1.1.4-1)

Derivation Path: 38.508-1 Table 4.7.1-8

Information Element

Value/remark

Comment

Condition

SOR Transparent Container

Present

The SOR
transparent
container carries
acknowledgement
of successful
reception of the
steering of
roaming
information.

SOR data type

The SOR
transparent
container carries
acknowledgement
of successful
reception of the
steering of
roaming
information.

Table 6.3.1.1.5-4: Void

Table 6.3.1.1.5-5: REGISTRATION ACCEPT for NR Cell 11 (step 22a10, Table 6.3.1.1.4-1)

Derivation Path: 38.508-1 Table 4.7.1-7

Information Element Value/remark Comment Condition
SOR Transparent Container Present The SOR
transparent
container carries
steering of
roaming
information.
SoR-MAC-IAUS Set to match the
calculated SoR-MAC-
IAUS as the way
defined in TS 33.501
A.17
CounterSOR Value generated as per
TS 33.501 CI6.14.2.3

SOR data type 0 The SOR
transparent
container carries
steering of
roaming
information.

List indication value 1 List of preferred
PLMN/access
technology
combinations is
provided

List type 1 The list type is a
PLMN ID and
access
technology list

Acknowledgement (ACK) value 1 Acknowledgement
requested

PLMN ID 1 PLMN2

Access Technology Identifier 1 NG-RAN
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Table 6.3.1.1.5-6: REGISTRATION COMPLETE for NR Cell 11 (step 22all, Table 6.3.1.1.4-1)

Derivation Path: 38.508-1 Table 4.7.1-8

Information Element Value/remark Comment Condition
SOR Transparent Container Present The SOR
transparent
container carries
acknowledgement

of successful
reception of the
steering of
roaming
information.

SOR data type 1 The SOR
transparent
container carries
acknowledgement
of successful
reception of the
steering of
roaming
information.

6.3.1.2 Steering of UE in roaming during registration/security check successful but
SOR Transparent container indicates ACK has been NOT been requested

6.3.1.2.1 Test Purpose (TP)

@)

with {UE being in autonmatic PLMN sel ection node, current VPLMN not part of “PLMNs where registration
was aborted due to SOR' List and not part of "User Controlled PLMN Sel ector with Access Technol ogy"
list and UE's USIM configured with indication that the UE is to receive Steering of Roamn ng
information due to initial registration in a VPLM\}
ensure that {

when {SOR Transparent container indicates ACK has NOT been requested & List Type indicates PLMN ID
and Access technology |ist in REG STRATI ON ACCEPT and security check is successful and if the UE has
a list of available and allowable PLM\Ns in the area and based on this list the UE determ nes that
there is a higher priority PLMN than the currently canped chosen VPLM\}

then {the UE shall send the REGQ STRATI ON COWLETE nessage to the serving AMF without including

an SOR transparent container and then either releases N1 NAS Signaling connection |locally and then
attenpt to obtain service on a higher priority PLMN or optionally wait for network rel ease of the
NAS signal ling connection and then sel ects higher priority PLM\}

6.3.1.2.2 Conformance requirements

References. The conformance regquirements covered in the present TC are specified in: TS 23.122, clause C.2, TS
24.501 clause 4.4.4.2 and 5.5.1.2.4. Unless otherwise stated these are Rel-15 requirements.

[TS23.122, clause C.2]

6) The VPLMN AMF to the UE: The VPLMN AMF shall transparently send the received steering of roaming
information to the UE in the REGISTRATION ACCEPT message;

7) If the steering of roaming information is received and the security check is successful, then:
a) if the steering of roaming information contains a secured packet (see 3GPP TS 31.115 [67]):

- if the UDM has not requested an acknowledgement from the UE the UE shall send the REGISTRATION
COMPLETE message;

- the ME shall upload the secured packet to the USIM using proceduresin 3GPP TS 31.111 [41].

NOTE 1: How the ME handles UICC responses and failures in communication between the ME and UICC is
implementation specific and out of scope of this release of the specification.
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b)

8) If:

a)

b)

- if the UDM has not requested an acknowledgement from the UE and the ME receivesa USAT REFRESH
command qualifier (3GPP TS 31.111 [41]) of type " Steering of Roaming" it shall perform items &), b) and
¢) of the procedure for steering of roaming in subclause 4.4.6 and if the UE has alist of available and
allowable PLMNSsin the area and based on thislist the UE determines that there is a higher priority
PLMN than the currently camped chosen VPLMN and the UE isin automatic network selection mode,
then the UE shall either:

i) releasethe current N1 NAS signalling connection locally and then attempt to obtain service on a
higher priority PLMN as specified in subclause 4.4.3.3 by acting asif timer T that controls periodic
attempts has expired. In this case, steps 8 to 11 are skipped; or

ii) not release the current N1 NAS signalling connection locally and skip steps 8 to 10;

if the steering of roaming information contains the list of preferred PLM N/access technology combinations,
the ME shall replace the highest priority entriesin the "Operator Controlled PLMN Selector with Access
Technology" list stored in the ME with the received list of preferred PLMN/access technology combinations.
Additionally, if the UDM has not requested an acknowledgement from the UE and if the UE has alist of
available and allowable PLMNSsin the area and based on thislist the UE determines that there is a higher
priority PLMN than the currently camped chosen VPLMN and the UE is in automatic network selection
mode, then the UE shall send the REGISTRATION COMPLETE message to the serving AMF without
including an SOR transparent container and then either:

i) releasethe current N1 NAS signalling connection locally and then attempt to obtain service on a higher
priority PLMN as specified in subclause 4.4.3.3 by acting as if timer T that controls periodic attempts has
expired. In this case, steps 8 to 11 are skipped; or

ii) not release the current N1 NAS signalling connection locally and skip steps 8 and 10;

the UE's USIM is configured with indication that the UE is to receive the steering of roaming information
dueto initial registration in a VPLMN, but neither the list of preferred PLMN/access technology
combinations nor the secured packet nor the HPLMN indication that 'no change of the "Operator Controlled
PLMN Selector with Access Technology” list stored in the UE is needed and thus no list of preferred
PLMN/access technology combinationsis provided' is received in the REGISTRATION ACCEPT message,
when the UE performsinitial registrationin aVPLMN or if the steering of roaming information is received
but the security check is not successful; and

the current chosen VPLMN is not contained in the list of "PLMNs where registration was aborted due to
SOR", not part of "User Controlled PLMN Selector with Access Technology” list, the UE is not in manual
mode of operation and the PDU session for emergency servicesis not pending to be activated,

then the UE shall send the REGISTRATION COMPLETE message to the serving AMF without including an
SOR transparent container, release the current N1 NAS signalling connection locally, store the PLMN identity in
thelist of "PLMNs where registration was aborted due to SOR" and attempt to obtain service on a higher priority
PLMN as specified in subclause 4.4.3.3 by acting asif timer T that controls periodic attempts has expired, with
an exception that the current PLMN is considered as lowest priority, and skip steps 9 to 12;

NOTE 2: When the UE isin the manua mode of operation or the current chosen VPLMN is part of the "User

Controlled PLMN Selector with Access Technology" list, the UE stays on the VPLMN.

9) The UE tothe VPLMN AMF: If the UDM has requested an acknowledgement from the UE:

the UE verified that the steering of roaming information has been provided by the HPLMN in step 7, the UE
sends the REGISTRATION COMPLETE message to the serving AMF with an SOR transparent contai ner
including the UE acknowledgement; and

if the steering of roaming information contained a secured packet and the security check was successful, then
when the UE receives the USAT REFRESH command qualifier of type "Steering of Roaming", it performs
items &), b) and c) of the procedure for steering of roaming in subclause 4.4.6.

10) The AMF to the UDM: If an SOR transparent container isreceived in the REGISTRATION COMPLETE
message, the AMF uses the Nudm_SDM _Info service operation to provide the received SOR transparent
container to the UDM. If the HPLMN decided that the UE is to acknowledge the successful security check of the
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received steering of roaming information in step 4, the UDM verifies that the acknowledgement is provided by
the UE as specified in 3GPP TS 33.501 [66];

11)1If the UE has alist of available PLMNs in the area and based on thislist the UE determines that there is a higher
priority PLMN than the currently camped chosen VPLMN and the UE isin automatic network selection mode,
then the UE shall attempt to obtain service on a higher priority PLMN as specified in subclause 4.4.3.3 by acting
asif timer T that controls periodic attempts has expired after the release of the N1 NAS signalling connection. If
the N1 NAS signaling connection is not released after implementation dependent time, the UE may locally
release the N1 signaling connection except when the UE is registered for emergency services or the UE hasan
established emergency PDU session (see 3GPP TS 24.501 [64]); and

12) The UE deletes the list of "PLMNSs where registration was aborted due to SOR".

Thelist of "PLMNs where registration was aborted due to SOR" is deleted when the UE is switched off or the USIM is
removed.

[TS24.501 clause 4.4.4.2]

The network can provide the SOR transparent container |E during the registration procedure to the UE in the
REGISTRATION ACCEPT message. The SOR transparent container |E isintegrity protected by the HPLMN as
specified in 3GPP TS 33.501 [24].

[TS24.501 clause 5.5.1.2.4]

If the REGISTRATION ACCEPT message includes the SOR transparent container |E and the SOR transparent
container |E successfully passes the integrity check (see 3GPP TS 33.501 [24]):

a) the UE shall proceed with the behaviour as specified in 3GPP TS 23.122 [5] annex C; and

b) if the registration procedure is performed over 3GPP access and the UE attempts obtain