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Foreword

This Technical Specification has been produced by the 3" 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.

Introduction

The present document isthe first part of a multi-part conformance specification valid for 3GPP Release 8. 3GPP TS
36.523-2 [18] contains a pro-forma for the |mplementation Conformance Statement (ICS) and an applicability table,
indicating the release from which each test case is applicable. 3GPP TS 36.523-3 [19] contains a detailed and
executable description of the test cases written in a standard testing language, TTCN, as defined in | SO/IEC 9646.

For at least aminimum set of services, the prose descriptions of test cases will have a matching detailed test case
implemented in TTCN [19].

The present document may contain descriptions of tests for additional services, but these tests may not have matching
TTCN test cases.

The present document will not contain any tests on the USIM, or the interface between the UE and the USIM. These
tests are documented el sewhere.
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1 Scope

The present document specifies the protocol conformance testing for the 3 Generation E-UTRAN User Equipment
(UE).

Thisisthefirst part of a multi-part test specification. The following information can be found in this part:

- theoverall test structure;

the test configurations,
- the conformance reguirement and reference to the core specifications;
- thetest purposes; and
- abrief description of the test procedure, the specific test requirements and short message exchange table.
The following information relevant to testing could be found in accompanying specifications:
- the default setting of the test parameters[18];
- the applicability of each test case [19].
A detailed description of the expected sequence of messages could be found in the 3" part of this test specification.
The Implementation Conformance Statement (ICS) pro-forma could be found in the 2™ part of the present document.

The present document is valid for UE implemented according to 3GPP Release 8.

2 References

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

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

o For aspecific reference, subsequent revisions do not apply.

e 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 refersto the latest version of that document in the same
Rel ease as the present document.

- For aRelease 8 UE, references to 3GPP documents are to version 8.x.y, when available.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
[2] 3GPP TS 23.003: "Numbering, Addressing and Identification™.
[3] 3GPP TS 23.122: "Non-Access-Stratum functions related to Mobile Station (MS) in idle mode".
[4] 3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols;
Stage 3".
[5] 3GPP TS 34.108: "Common Test Environments for User Equipment (UE) Conformance Testing".
[6] 3GPP TS 34.109: "Terminal logical test interface; Special conformance testing functions'.
[7] 3GPP TS 34.123-1: "User Equipment (UE) conformance specification; Part 1: Protocol

conformance specification”.
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(8]

(9]

3GPP TS 34.123-2; "User Equipment (UE) conformance specification; Part 2: |mplementation
Conformance Statement (ICS) proforma specification”.

3GPP TS 34.123-3: "User Equipment (UE) conformance specification; Part 3: Abstract Test Suites
(ATS)".

[10] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[11] 3GPP TS 36.302: " Services provided by the physical layer for E-UTRA™.

[12] 3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA) User Equipment (UE)
Proceduresinidle mode".

[13] 3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA) User Equipment (UE)
Radio Access capabilities™.

[14] 3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA) Medium Access
Control (MAC) protocol specification”.

[15] 3GPP TS 36.322: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Link Control
(RLC) protocol specification".

[16] 3GPP TS 36.323: "Evolved Universal Terrestrial Radio Access (E-UTRA) Packet Data
Convergence Protocol (PDCP) specification”.

[17] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource
Control (RRC) Protocol Specification”.

[18] 3GPP TS 36.508: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access (E-UTRAN); Common Test Environments for User Equipment (UE)
Conformance Testing".

[19] 3GPP TS 36.523-2: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved
Universal Terrestrial Radio Access (E-UTRAN); User Equipment (UE) conformance
specification; Part 2: Implementation Conformance Statement (ICS) proforma specification”.

[20] 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)".

[21] 3GPP TR 24.801: "3GPP System Architecture Evolution; CT WG1 Aspects'.

[22] 3GPP TS 23.401: "3GPP System Architecture Evolution; GPRS enhancements for E-UTRAN
access'.

[23] 3GPP TS 51.010-1; "Mobile Station (MS) conformance specification; Part 1: Conformance
specification”.

[24] ISO/IEC 9646 (all parts): "Information technology - Open Systems I nterconnection - Conformance
testing methodology and framework™.

[25] 3GPP TS 36.509: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network (E-UTRAN); Specia conformance testing functions for User
Equipment (UE)".

3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
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example: text used to clarify abstract rules by applying them literally.
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 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

ENB Evolved Node B
FDD Freguency Division Duplex
FFS For Further Study
ICS Implementation Conformance Statement
ROHC RObust Header Compression
4 Overview

4.1 Test Methodology

4.1.1  Testing of optional functions and procedures

Any function or procedure which is optional, asindicated 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.

4.1.2 Test interfaces and facilities

Detailed descriptions of the UE test interfaces and specia facilities for testing will be provided in [6 or FFS].

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 degreein other tests.

5 Reference Conditions
The reference environments used by all signalling and protocol tests will be specified in TS 36.508 [18]. Where a test
requires an environment that is different, this will be specified in the test itself.

5.1 Generic setup procedures

A set of basic generic procedures for radio resource signalling, and generic setup procedures for layer 3 NAS signalling
will be described in TS 36.508 [18]. These procedures will be used in numerous test cases throughout the present
document.
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6 |dle Mode Operations

6.0 Introduction

6.0.1 UE pre-test condition

Unless otherwise stated in the method of test, in al of the tests of this clause the UE is equipped with a USIM
containing default values. The USIM isin the idle updated state in the default tracking areawith a GUTI assigned at the
beginning of each test. More details regarding USIM default values are FFS.

6.0.2 Cell levels

The cells shall be configured such that Srxlev>0. The actual values for Qrxlevmin, Qrxlevminoffset and the measured
cell Rx level (RSRP) are TBD. The definition of the "high quality" E-UTRAN cell isTBD in TS 36.304.

6.0.3 Test method

In order to check that the UE is camping to a new cell, this cell belongs to a tracking area which was not in the list of
tracking areas previoudly allocated to the UE. In the test case description, atest step will be included with a question
such as "Does the UE initiate a random access on cell X?". If such arandom access is detected by the SS, the SS shall
allow the UE to do a complete successful tracking area update procedure as specified in table 6.1, before executing the
next step of the test procedure description.

Table 6.0.3.2: Tracking area update behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
2 | The UE sends an RRCConnectionRequest --> RRCConnectionRequest - -
message to perform signalling?
3 SS transmit a RRCConnectionSetup message. <-- RRCConnectionSetup - -
4 The UE transmits a TRACKING AREA --> TRACKING AREA UPDATE - -
UPDATE REQUEST message (included in REQUEST

RRCConnectionSetupComplete message)
order to update the registration of the actual
tracking area.

5 | The SS transmits a SecurityModeCommand <-- SecurityModeCommand - -
message to activate AS security.

6 | The UE transmits a SecurityModeComplete --> SecurityModeComplete - -
message and establishes the initial security
configuration.

7 SS responds with TRACKING AREA UPDATE <-- TRACKING AREA UPDATE - -
ACCEPT message. ACCEPT

8 | The SS transmits a RRCConnectionRelease <-- RRCConnectionRelease - -

message to release RRC connection and
move to RRC_IDLE.

Note: The periodic tracking area updating timer T3412 is deactivated by default during the attach procedure (TS
36.508 clause 4.7.2).

Note: The SS does not initiate authentication and NAS SECURITY MODE COMMAND are not performed
(reuse of keys allocated during the attach procedure).

6.0.4 PLMN and TAC

The PLMN numbersindicated in table 6.1 are used in test cases to associate a cell with an MCC and MNC for that cell.
If no PLMN is explicitly specified, the default valueis PLMN 1.
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Table 6.0.4-1: Tracking Area Identity (TAI) in System Information Block Type 1
broadcast on the BCCH (E-UTRAN)

PLMN MCC1 MCC2 MCC3 MNC1 MNC2 MNC3 TAC
1 0 0 1 0 1 Not present X
2 0 0 2 1 1 Not present X
3 0 0 3 2 1 Not present X
4 0 0 4 3 1 Not present X
5 0 0 5 4 1 Not present X
6 0 0 6 5 1 Not present X
7 0 0 7 6 1 Not present X
8 0 0 8 7 1 Not present X
9 0 0 9 0 2 Not present X
10 0 1 0 1 2 Not present X
11 0 1 1 2 2 Not present X
12 0 1 2 3 2 Not present X
NOTE: X' denotes any value.

Editor’s note: The number of PLMN’s and the values for MCC and MNC in Table 6.1 are FFS.

Editor’ s note: The Location Area Information (LAI) for UTRA and GSM could be re-used from TS 34.123-1 clause
6.

6.0.5 Other

Editor’ s note: Other generic [FFS] information for idle mode testing to be added in this clause is as follows:
- Default values of the system information fields for different methods and | Es specific to idle mode;

- Requirementsfor FDD and TDD cells (check TS 36.331) in order for the UE to be able to identify a new
detectable cell and camp on it (minimum channel power levels);

- Generic test behaviour in case of combined E-UTRA/UTRA/GSM/HRPD/IXRTT tests: indication of access
technology;

- Test channel numbers used in test cases to associate a cell with afrequency for that cell. 1f no channel is
explicitly specified, the default valueis Test Channel 1. The frequencies and RF signal levelsfor UTRA and
GSM could be re-used from TS 34.123-1 clause 6. The frequencies and RF signal levels for E-UTRA test
channels shall be based on TS 36.508 clauses 4.3.1.1, 4.3.1.2 and 4.3.4.

6.1 In a pure E-UTRAN environment
6.1.1 PLMN Selection

6.1.2 Cell Selection and Reselection

6.1.2.2 Cell selection, Qrxlevmin
6.1.2.21 Test Purpose (TP)
(1)

with { UE in E-UTRA RRC_IDLE state }
ensure that
when { a cell fulfils all requirements for a suitable cell except the cell selection criteria
which are not fulfilled (S<0)}
then { the UE does not consider the cell suitable and no camping on this cell can take place }

}
2

with { UE in E-UTRA RRC_IDLE state }
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ensure that
when { a cell fulfils all requirements for a suitable cell including the cell selection criteria
for a cell which are also fulfilled (S>0)}
then { the UE considers the cell suitable and camps on it }

1
6.1.2.2.2 Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS36.300, clause 10.1.1.1 and
TS36.304, clause 4.1, 5.1.2.2,5.2.3.1,5.2.3.2and 5.2.8.

[TS36.300, clause 10.1.1.1]

Cell selection:
- TheUE NASidentifiesa selected PLMN and equivalent PLMNSs;

- The UE searches the E-UTRA frequency bands and for each carrier frequency identifies the strongest cell. It
reads cell system information broadcast to identify its PLMN(s):

- The UE 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 isone for which the measured cell attributes satisfy the cell selection criteria; the cell PLMN is
the selected PLMN, registered or an equivalent PLMN; the cell is not barred or reserved and the cell is not part
of atracking areawhichisin thelist of "forbidden tracking areas for roaming";

- An acceptable cell is one for which the measured cell attributes satisfy the cell selection criteriaand the cell is
not barred;

[TS36.304, clause 4.1]

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 [5]. The NAS shall provide alist of equivalent PLMNS, if available, that the AS shall use
for cell selection and cell reselection.

With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide
available services, further the UE shall tune to its control channel. This choosing is known as "camping on the cell”.

The UE will, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of
the chosen cell and as outcome of a successful Location Registration the selected PLMN becomes the registered PLMN

[5].

[TS36.304, clause 5.1.2.2]

The UE shall scan all RF channelsin the E-UTRA 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 [3]) shall be reported to the NAS as a high quality PLMN (but without the[quality measure TBD]),
provided that the following high quality criterion is fulfilled:

[include definition of a"high quality" E-UTRAN cell here]

Found PLMNs that do not satisfy the high quality criterion, but for which the UE has been able to read the PLMN
identities are reported to the NAS together with the [quality measure TBD]. The quality measure reported by the UE to
NAS shall be the same for each PLMN found in one cell.
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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.

[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 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 isfound this cell shall be selected.

[TS 36.304, clause 5.2.3.2]

The cell selection criterion Sis fulfilled when:

Srxlev >0

Where:

Srxlev = Qrievmeas — (Qrxlevmin — Qrxlevminoffset) - Pcompensation

Where:

the signalled value QrxlevminOffset is only applied when a cell is evaluated for cell selection as aresult of aperiodic
search for a higher priority PLMN while camped normally inaVPLMN [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.

Srxlev Cell Selection RX level value (dB)
Qndevmeas Measured cell RX level value (RSRP).
Qrxlevmin Minimum required RX level in the cell (dBm)

Qrxlevminoffset | Offset to the signalled Qrxlevmin 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 [5]

Pcompensation | [FFS]

[TS 36.304, clause 5.2.8]

In this state, the UE shall attempt to find an acceptable cell of any PLMN to camp on, trying al RATsthat are
supported by the UE and searching first for a high quality cell, as defined in subclause 5.1.2.2.

The UE, which is not camped on any cell, shall stay in this state until an acceptable cell is found.
6.1.2.2.3 Test description
6.1.2.2.3.1 Pre-test conditions

System Simulator:
- Cdll
- Cdl lisacell with TAI1 (PLMN1 + TAC1) where PLMNL1 is part of the Equivalent PLMN list:

- Cédl lisnot aCSG cell, Srxlevey 1<0
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UE:
None.
Preamble:
- TheUEisin state Switched OFF (state 1) according to [18].
6.1.2.2.3.2 Test procedure sequence

Table 6.1.2.2.3.2-1 illustrates the downlink power levels and other changing parametersto be applied for the cells at
various time instants of the test execution. Row marked "T0" denotes the initial conditions, while row marked "T1" isto
be applied subsequently. The exact instants on which these values shall be applied are described in the textsin this
clause.

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

Parameter Unit Cell 1 Remark
TO | Cell-specific RS | dBm -95 The power level value is such to satisfy SrxlevCell 1 < 0 but the UE is
EPRE able to read the PLMN identity
Qrxlevmin dBm -84
Qrxlevminoffset dB 0
Pcompensation | dBm 0 Still FFS in the core specification
T1 | Cell-specific RS | dBm -75 The power level is such that SrxlevCell 1 >0
EPRE
Note: The downlink signal level uncertainty is specified in TS 36.508 section 4.3.4.1

Editors note: The power levels will be revisited when the definition of a high quality cell and Pcompensation will be
completed in TS 36.304.

Table 6.1.2.2.3.2-2: Main behaviour

St Procedure Message Sequence TP | Verdict
Uu-S Message

[EnY

The UE is switched on. - - - R

2 | Check: Is there any random access request - - 1 F
from the UE on Cell 1 within the next 60 s?

3 SS re-adjusts the cell-specific reference signal - - - -
level of Cell 1 level according to row "T1" in
table 6.1.2.2.3.2-1.

4 Check: Is there any random access request - - 2 P
from the UE on Cell1?

6.1.2.2.3.3 Specific message or |IE contents

Table 6.1.2.2.3.3-1 SystemInformationBlockTypel for cell 1 (preamble)

Derivation Path: 36.508 clause 4.4.3.2

Information Element Value/Remark Comment Condition

SystemInformationBlockTypel ::= SEQUENCE {
cellSelectioninfo SEQUENCE {

g-Rxlevmin -42 (-84 dBm)
}
schedulingInformation ::= SEQUENCE (SIZE Combination 1in TS Only SIB2 and
(1..maxSI-Message)) OF SEQUENCE {} 36.508 section 4.4.3.1.1 SIB3 are

transmitted

}
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6.1.2.3 Cell selection / intra E-UTRAN / serving cell becomes non-suitable (S<0,
barred) (intra frequency)

6.1.2.31 Test Purpose (TP)

)

with { UE in E-UTRA RRC_IDLE state }
ensure that
when { the serving cell becomes non-suitable (S<0)and there is a suitable neighbour cell (S>0) }
then { UE selects the suitable neighbourgh cell }

@)
with { UE in E-UTRA RRC_IDLE state }
ensure that

when { the serving cell becomes barred and there is a suitable neighbour cell}
then { UE selects the suitable neighbourgh cell }

}

6.1.2.3.2 Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS36.300, clause 10.1.1.1 and
TS 36.304, clause 4.1, 5.2.1,5.2.3.2,5.2.4.6 and 5.3.1.

[TS 36.300, clause 10.1.1.1]

Cell selection:
- The UE NASidentifiesa selected PLMN and equivalent PLMNSs,

- The UE searches the E-UTRA frequency bands and for each carrier frequency identifies the strongest cell. It
reads cell system information broadcast to identify its PLMN(s):

- The UE 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 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”;

- An acceptable cell is one for which the measured cell attributes satisfy the cell selection criteria and the cell
is not barred;

[TS36.304, clause 4.1]

With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide
available services, further the UE shall tune to its control channel. This choosing is known as "camping on the cell”.

The UE will, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of
the chosen cell and as outcome of a successful Location Registration the selected PLMN becomes the registered PLMN

[5].
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If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and campson it.
If the new cell does not belong to at least one tracking area to which the UE is registered, location registration is
performed.

[TS 36.304, clause 5.2.1]

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.

[TS 36.304, clause 5.2.3.2]

The cell selection criterion Sis fulfilled when:

Srxlev >0

Where:

Srxlev = Qrxievmeas — (Qrxlevmin — Qrxlevminoffset) - Pcompensation

Where:

the signalled value QrxlevminOffset is only applied when a cell is evaluated for cell selection asaresult of aperiodic
search for a higher priority PLMN while camped normally in aVPLMN [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.

Srxlev Cell Selection RX level value (dB)

Qndevmeas Measured cell RX level value (RSRP).

Qrxlevmin Minimum required RX level in the cell (dBm)

Qrxlevminoffset Offset to the signalled Qrxlevmin 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 [5]
Pcompensation [FFS]

[TS 36.304, clause 5.2.4.6]

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 Treselectiong
- morethan 1 second has el apsed since the UE camped on the current serving cell.
[TS36.304, clause 5.3.1]

Cell status and cell reservations are indicated in the SystemlnformationBlockTypel by means of three Information
Elements:

- cellBarred (IE type: "barred" or "not barred")
In case of multiple PLMNSs indicated in SIB1 sharing, this |E is common for all PLMNs
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When cell statusisindicated as "not barred”, "not reserved” for operator use and "not reserved" for future extension
(Cell Reservation Extension),

- All UEsshall treat this cell as candidate during the cell selection and cell re-selection procedures.

When cell status "barred" isindicated,
- TheUE isnot permitted to select/re-select this cell, not even for emergency calls.
- The UE shall ignore the "Cell Reserved for future extension (Cell Reservation Extension) use" IE.
- TheUE shall select another cell

6.1.2.3.3 Test description
6.1.2.3.3.1 Pre-test conditions

System Simulator:
- CellandCdl?2
- Cdl 1and Cell 2 are high quality cells on the same E-UTRA frequency and different tracking areas:
- Cell 1serving cell, Srxlevgy 1>0

Cell 2 Srxlevey >0

- Treselection g 1 = Treselection ¢ 2 > 1 second

UE:
None.
Preamble:
- UEisin state Registered, |dle Mode (state 2) according to [18].
6.1.2.3.3.2 Test procedure sequence

Table 6.1.2.3.3.2-1 illustrates the downlink power levels and other changing parametersto be applied for the cells at
various time instants of the test execution. Row marked "TQ" denotes the initial conditions, while rows marked "T1"
and "T2" are to be applied subsequently. The exact instants on which these values shall be applied are described in the
textsin this clause.

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

Parameter Unit Cell 1 Cell 2 Remark
Cell-specific RS EPRE dBm 60 80 erle\_/Ce” 1> erlev_Ce“ 2> Srxleveei 4, such that
camping on Cell 1 is guaranteed
Qrxlevmin dBm -110 -110
TO | Qrxlevminoffset dB 0 0
Qhyst dB 0 0
Treselection s 7 7 Cell reselection timer values for EUTRA cells
Srxlev* dB 50 30 Cell 1 is the strongest cell
T Cell-specific RS EPRE dBm 120 80 Srxleveei1 <0
Srxlev* dB -10 30 Cell 2 becomes the strongest cell
Cell-specific RS EPRE dBm -100 -80 Srxleveeiz > Srxleveeis >0
T2 | Srxlev* dB 10 30 Cell 1 becomes suitable
cellBarred - notBarred barred Serving cell becomes barred
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St Procedure Message Sequence TP | Verdict
Uu-S Message

1 | SSre-adjusts the cell-specific reference signal - - - -
level of Cell 1 according to row "T1" in table
6.1.2.3.3.2-1.

2 | Check: Is there any random access requests - - 1 P
from the UE on Cell 2 within the next [5s]?

3 | SS changes serving cell signal level and SIB1 <-- Paging - -
IE cellBarred according to row "T2" in table
6.1.2.3.3.2-1 and transmits a Paging message
including systeminfoModification

4 | Check: Is there any random access request - - 2 P
from the UE on Cell 1?

6.1.2.3.3.3

Specific message or |IE contents

Table 6.1.2.3.3.3-1 Conditions for tables 6.1.2.3.3.3-2, 6.1.2.3.3.3-3 and 6.1.2.3.3.3-4

Condition descriptions

Cell 1

This condition applies to system information transmitted on Cell 1.

Cell 2

This condition applies to system information transmitted on Cell 2.

Table 6.1.2.3.3.3-2 SystemInformationBlockTypel for cells 1 and 2 (preamble and all steps, Table
6.1.2.3.3.2-1)

Derivation Path: 36.508 clause 4.4.3.2

Information Element Value/remark Comment Condition
SystemInformationBlockTypel ::= SEQUENCE {
cellAccessRelatedinformation SEQUENCE {
trackingAreaCode FFS different for all Cell 1
cells Cell 2
cellldentity FFS different for all
cells
cellBarred See table 6.1.2.3.3.2-1 Cell 1
Cell 2
}
cellSelectioninfo SEQUENCE {
g-Rxlevmin -55 (-110 dBm)
g-Rxlevminoffset Not present
schedulingInformation ::= SEQUENCE (SIZE Combination 1in TS Only SIB2 and Cell 1
(1..maxSI-Message)) OF SEQUENCE {} 36.508 section 4.4.3.1.1 SIB3 are Cell 2

transmitted

}

Table 6.1.2.3.3.3-3 SystemInformationBlockType3 for cells 1 and 2 (Preamble and all steps, table

6.1.2.3.3.2-1
Derivation Path: 36.508 clause 4.4.3.3, Table 4.4.3.3-2
Information Element Value/remark Comment Condition

SystemInformationBlockType3 ::= SEQUENCE {

cellReselectioninfoCommon SEQUENCE {

g-Hyst dBO

t-ReselectionEUTRAN 7 Cell 1

7 Cell 2

}

}
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6.1.2.4 Cell reselection
Editor'sNote:  Thissection is based on 36.331 v8.3.0 i.e. after RAN#41 and 36.304 v8.3.0 i.e. after RAN#41.

6.1.2.4.1 Test Purpose (TP)

@

with { UE in E-UTRA RRC_IDLE state }
ensure that
when { UE detects the cell ranked as the best cell }
then { UE reselects the new cell }

1
6.1.2.4.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.2 and
5.2.4.6.

[TS36.304, clause 5.2.4.2]

Following rules are used by the UE to limit needed measurements:
- If Sservingcel > Sintrasearcns UE may choose to not perform intra-frequency measurements.
- If Sservingcell <= Sintrasearcn, UE shall perform intra-frequency measurements.

- TheUE 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:

o0 For an E-UTRAN inter-frequency or inter-RAT freguency with areselection priority higher than the
reselection priority of the current E-UTRA freguency the UE shall perform measurements of higher priority
E-UTRAN inter-frequencor inter-RAT frequencies according to [10].

o For an E-UTRAN inter-frequency with aequal 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 Ssavingcel > Shonintrasearcn UE may choose not to perform measurements of E-UTRAN inter-frequencies or
inter-RAT frequencies of equal or lower priority.

" If Ssavingcdl <= Shonintrasearch the UE shall perform measurements of E-UTRAN inter-frequencies or inter-
RAT frequencies cells of equal or lower priority according to [10].

Where Sgavingcal 1S the Srxlev-value of the serving cell.
[TS36.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:

Rs= Qmeas:;s + Qhysts

Rn = Qm&s,n = QOffset

where:

Qmeas RSRP measurement quantity used in cell reselections.
Qoffset For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets plus Qoffsetirequency, if
Qoffsets,, is valid, otherwise this equals to Qoffsetiequency-

The UE shall perform ranking of al cellsthat fulfill the cell selection criterion S, which is defined in5.2.1.2
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The cells shall be ranked according to the R criteria specified above, deriving Qmeasn 8Nd Qmesss @nd calculating the R
values using averaged RSRP results.

If acell isranked as the best cell the UE shall perform cell re-selection to that cell. If this cell isfound to be non-
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:
- the new cell is better ranked than the serving cell during atime interval Treselectiong

- morethan 1 second has elapsed since the UE camped on the current serving cell.
6.1.2.4.3 Test description
6.1.2.4.3.1 Pre-test conditions

System Simulator:

- Cdl 1, Cell 2 and Cell 4 are high quality cells on the same E-UTRA frequency:

- Cdl 1 serving cell, Srxlevey) 1>0 (FFS Qryievmesss Qrxlevmin)

Cell 2 Srxlevey 2>0 (FFS erlevmeas: QereVmi n)

Cdll 4 Srxlevey) 420 (FFS Qryievmeas: Qrxlevmin)

UE:
None.
Preamble:
- TheUEisin state Registered, Idle mode (state 2) on Cell 1 according to [18].
6.1.2.4.3.2 Test procedure sequence

Table 6.1.2.4.3.2-1 illustrates the downlink power levels and other changing parametersto be applied for the cells at
various time instants of the test execution. Row marked "T0" denotes the initial conditions, while columns marked "T1"

isto be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this
clause.

Table 6.1.2.4.3.2-1: Time instances of cell power level and parameter changes

Parameter Unit Cell 1 Cell 2 Cell 4 Remark

TO | Ro dBm POl (FFS) | P02 (FFS) | P03 (FFS) | Shall be assigned values to satisfy Srxlevcel 1
> Srxlevceln 2 > Srxleveen 4, such that camping
on Cell 1 is guaranteed

Tl | Ro dBm P11 (FFS) | P02 (FFS) | P03 (FFS) | Power P11 shall be assigned values to
satisfy Reei1 < Reell 2.

Table 6.1.2.4.3.2-2: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

1 | The SS changes Cell 1 level according to the - -
row "T1" in table 6.1.2.4.3.2-1.

2 Wait for [5s] for the UE to perform cell - -
reselection procedure.

3 | Check: Is there any random access requests - - 1 P
from the UE on Cell 2?
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6.1.2.4.3.3 Specific message contents

Table 6.1.2.4.3.3-1: SystemInformationBlockType3 for Cell 1 (pre-test conditions)

Derivation path: 36.508 table 4.4.3.3-2

Information Element Value/Remark Comment Condition

SystemInformationBlockType3 ::= SEQUENCE {
cellReselectioninfoCommon SEQUENCE {

g-Hyst dBO
}
}
6.1.2.5 Cell reselection for inter-band operation
Editor'sNote:  Thissection is based on 36.331 v8.3.0 i.e. after RAN#41 and 36.304 v8.3.0 i.e. after RAN#41.
6.1.2.5.1 Test Purpose (TP)
(1)

with { UE in E-UTRA RRC_IDLE state }
ensure that {
when { UE detects the cell re-selection criteria are met for the cell on the different frequency
band }
then { UE reselects the new cell }

1
6.1.2.5.2 Conformance requirements

References: The conformance regquirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.1,
5.2.4.2and 5.2.4.5.

[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 or in the RRC message releasing the RRC connection. If priorities are assigned via dedicated
signalling, the UE shall ignore al the priorities provided in system information. The UE shall delete priorities provided
by dedicated signalling when:

- the UE enters RRC_CONNECTED state; or

- theoptional validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS[5].

NOTE: Equa priorities between RATS are not supported.

UE shall only perform reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are givenin
system information and for which the UE has a priority provided.

[TS36.304, clause 5.2.4.2]

Following rules are used by the UE to limit needed measurements:
- If Sservingcel > Sintrasearcns UE may choose to not perform intra-frequency measurements.
- If Sservingcell <= Sintrasearch, 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.

0 For an E-UTRAN inter-frequency or inter-RAT freguency with areselection priority higher than the
reselection priority of the current E-UTRA freguency the UE shall perform measurements of higher priority
E-UTRAN inter-frequencor inter-RAT frequencies according to [10].
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o For an E-UTRAN inter-frequency with aequal 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 Ssavingcel > Shonintrasearcn UE may choose not to perform measurements of E-UTRAN inter-frequencies or
inter-RAT frequencies of equal or lower priority.

" If Ssavingcdl <= Shonintrasearch the UE shall perform measurements of E-UTRAN inter-frequencies or inter-
RAT frequencies cells of equal or lower priority according to [10].

Where Sgavingcar 1S the Srxlev-value of the serving cell.
[TS36.304, clause 5.2.4.5]

Criteria 1. the Syonsavingcel x OF @ Cell on evaluated frequency is greater than Thresh, 1ig, during atime interval
Treselectiongar;

Cell reselection to a cell on ahigher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall
be performed if:

- A cdl of ahigher priority E-UTRAN frequency or inter-RAT frequency fulfills criteria 1; and
- morethan 1 second has el apsed since the UE camped on the current serving cell.

Cell reselection to acell on alower priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall
be performed if:

- No céll on serving frequency or on ahigher priority E-UTRAN frequency or inter-RAT frequency than serving
frequency fulfills the criteria 1; and

- Ssenvingcal < ThreshSuying, iow aNd the Shonsaningeeli x OF @ cell of alower priority E-UTRAN frequency or inter-RAT
frequency is greater than Threshy 1o during atime interval Treselectiongat; and

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

Cell reselection to a cell 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.

Shonsenvingcell x 1S the Srxlev-value of aevaluated cell. 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 5.2.4.6. If more than one cell meets the above
criteria, the UE shall reselect a cell ranked as the best cell among the cells meeting the criteria on the highest priority
RAT or the highest priority frequency if the highest priority RAT isE-UTRA.

Note: It is FFS what the definition is for SnonServingCell,x for cdma2000 RATS.
6.1.2.5.3 Test description
6.1.2.5.3.1 Pre-test conditions

System Simulator:

- Cedl 1, Cell 3and Cell 10

UE:

None.

Preamble:

- TheUEisin state Registered, Idle mode (state 2) on Cell 1 according to [18].
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Table 6.1.2.5.3.2-1 illustrates the downlink power levels and other changing parametersto be applied for the cells at
various time instants of the test execution. Row marked "TQ" denotes the initial conditions, while columns marked "T1"
isto be applied subsequently. The exact instants on which these values shall be applied are described in the textsin this

clause.
Table 6.1.2.5.3.2-1: Time instances of cell power level and parameter changes
Parameter | Unit Cell 1 Cell 3 Cell 10 Remark
TO | Ro dBm POl (FFS) | P02 (FFS) | P03 (FFS) | Shall be assigned values to satisfy Srxlevcel 1
> Srxleveen 3 > Srxleveen 10, such that camping
on Cell 1 is guaranteed
Tl | Ro dBm P11 (FFS) | P12 (FFS) | P13 (FFS) | Cell 3 and Cell 10 becomes stronger than
Threshy, high
Table 6.1.2.5.3.2-2: Main behaviour
St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS changes Cell 1, Cell 3 and Cell 10 - - - -
level according to the row "T1" in table
6.1.2.5.3.2-1.
2 Wait for [5 s] for the UE to perform cell - - - -
reselection procedure.
3 | Check: Is there any random access requests - - 1 P
from the UE on Cell 10?
6.1.2.5.3.3 Specific message contents
Table 6.1.2.5.3.3-1: SystemInformationBlockType3 for Cell 1 (pre-test conditions)
Derivation path: 36.508 table 4.4.3.3-2
Information Element Value/Remark Comment Condition
SystemInformationBlockType3 ::= SEQUENCE {
cellReselectionServingFreqinfo SEQUENCE {
cellReselectionPriority 1
}
}
Table 6.1.2.5.3.3-2: SystemInformationBlockType5 for Cell 1 (pre-test conditions)
Derivation path: 36.508 table 4.4.3.3-4
Information Element Value/Remark Comment Condition

SystemInformationBlockType5 ::= SEQUENCE {
interFreqCarrierFreqList SEQUENCE {
eutra-CarrierFreq[1] SEQUENCE {
earfcn-DL

cellReselectionPriority[1]
eutra-CarrierFreq[2] SEQUENCE {
earfcn-DL

cellReselectionPriority[2]

}
}

2 entries

Same downlink EARFCN
as used for Cell 3

3

Same downlink EARFCN
as used for Cell 10

5
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6.1.2.6 Cell reselection using Qhyst, Qoffset and Treselection
6.1.2.6.1 Test Purpose (TP)
1)

with { UE in E-UTRA RRC_IDLE state, and the UE is not in high mobility state }
ensure that {
when { Qhyst is non-zero in system information }
then { UE reselects the highest ranked cell taking this Qhyst value into account}

)

with { UE in E-UTRA RRC_IDLE state, and the UE is not in high mobility state }
ensure that {
when { cell reselection criteria are fulfilled during a time interval Treselection }
then { UE reselects the highest ranked cell }

®)

with { UE in E-UTRA RRC_IDLE state, and the UE is not in high mobility state }
ensure that
when { Qoffset is non-zero in system information }
then { UE reselects the highest ranked cell taking this Qoffset value into account }

6.1.2.6.2 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS36.300, clause 10.1.1.2 and
TS 36.304, clauses5.2.1 and 5.2.4.6 and TS 36.331 clause 6.3.1.

[TS36.300, clause 10.1.1.2]
UE in RRC_IDLE performs cell reselection. The principles of the procedure are the following:
- The UE makes measurements of attributes of the serving and neighbour cells to enable the reselection process:

- Thereisno need to indicate neighbouring cell in the serving cell system information to enable the UE to
search and measure a cell i.e. E-UTRAN relies on the UE to detect the neighbouring cells;

- For the search and measurement of inter-frequency neighbouring cells, only the carrier frequencies need to be
indicated;

- Measurements may be omitted if the serving cell attribute fulfils particular search or measurement criteria.

- Cell reselection identifies the cell that the UE should camp on. It is based on cell reselection criteria which
involves measurements of the serving and neighbour cells:

- Intra-frequency reselection is based on ranking of cells;

- Céll reselection parameters are applicable for all UEsinacdll, ...

[TS 36.304, clause 5.2.1]

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.

[TS 36.304, clause 5.2.4.6]
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The cell-ranking criterion Rs for serving cell and R, for neighbouring cellsis defined by:

Rs= Qmeas:is + Qhysts

Rn = Qm%,n = QOffset

where:
Qmeas RSRP measurement quantity used in cell reselections.
Qoffset Equals to Qoffsets,n if itis valid otherwise this equals to
Qoffsetfrequency

The UE shall perform ranking of al cellsthat fulfill the cell selection criterion S, which is defined in5.2.1.2
RANS Editor’s note: Thisreference (5.2.1.2) in 36.304 isincorrect and should be replaced with 5.2.3.2.

The cells shall be ranked according to the R criteria specified above, deriving Qmeasn @nd Qmesssa@nd calculating the R
values using averaged RSRP results.

If acell isranked asthe best cell the UE shall perform cell re-selection to that cell.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:

- thenew cdll is better ranked than the serving cell during atime interval Treselectiong

- morethan 1 second has el apsed since the UE camped on the current serving cell.

Note: There may need to have additional measurement quantitiesin criterion R.

Note: Scaling of measurement rule parameters need to be specified when parameters are finalized.
Note: Exact scaling parameters for different mobility states are FFS.

[TS36.331, clause 6.3.1]

The IE Systeml nformationBlockType4 contains information about the serving neighbouring frequencyies and intra-
frequency neighbouring cells relevant for cell re-selection, covering both E-UTRA and other RATs. The IE includes
cell re-selection parameters common for afrequency as well as cell specific re-selection parameters.

6.1.2.6.3 Test description
6.1.2.6.3.1 Pre-test conditions

System Simulator:
- CellandCdl?2
- Cdl 1and Cell 2 are high quality cells on the same E-UTRA frequency and different tracking areas:
- Cell 1serving cell, Srxlevey 1>0, (FFS Quevmeass Qrxlevmin)
- Cdl 2intra-frequency cell Srxlevey 2>0, (FFS Qrxievmeas, Qrxlevmin)

- All cells broadcast system information. Serving cell does not continuously page UE. Normal response to
RRCConnectionRequest so Attach can be done
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UE:
None.
Preamble:
- TheUEisin state Registered, Idle mode (state 2) according to [18].
6.1.2.6.3.2 Test procedure sequence

Table 6.1.2.6.3.2-1 illustrates the downlink power levels and other changing parametersto be applied for the cells at
various time instants of the test execution. Rows marked "TQ" denote the initial conditions, while rows marked "T1",
"T2', T3, "T4","T5","T6" and"T7" areto be applied subsequently. The exact instants on which these values shall
be applied are described in the texts in this clause.

Table 6.1.2.6.3.2-1: Time instances of cell power level and parameter change

Ti Parameter Unit Cell 1 Cell 2 Remark
Shall be assigned values to ensure
Ro dBm PO1 (FFS) P02 (FFS) Srxleveen 1> Srxleveer2 such that
camping on Cell 1 is guaranteed
TO | Tracking Area Code - TAC1 (FFS) TAC2 (FFS)
Qhyst dB #0 (FFS) 0
Qoffset dB 0 0
Treselection s 0 0
Cell 2 becomes stronger than Cell 1
Tl | Ro dBm P02 (FFS) PO1 (FFS) but Cell 1 remains the highest ranked
one due to Qhystscein
Qhyst Qhystscenr change causes Cell 2 to
T2 dB 0 0 become highest ranked cell
T3 Ro dBm P01 (FFS) P02 (FFS) Cell 1 becomes the strongest
Qoffset dB #0 (FFS) 0 Cell 1 becomes the highest ranked
Cell 1 becomes weaker but it remains
T4 | Ro dBm P02 (FFS) PO1 (FFS) the highest ranked one due to
QOffsets,nCell 1
TS Qoffset dB 0 0 Cell 2 becomes the highest ranked
one due to Qoffsets ncens change
6 Ro dBm P01 (FFS) P02 (FFS) Cell 1 becomes the highest ranked
one
Treselection S 7 0
17 | RO dBm P02 (FFS) PO1 (FFS) S:I:I 2 becomes the highest ranked
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Table 6.1.2.6.3.2-2: Main behaviour

St Procedure Message Sequence TP | Verdict
Uu-S Message

1 SS re-adjusts re-adjusts the cell-specific - - - -
reference signal levels according to row "T1" in
table 6.1.2.6.3.2-1.

2 Check: Wait to see if there is any random - - 1 F
access request from the UE on Cell 2?
3 SS resets Qhystscein according to row "T2" in <-- Paging - -

table 6.1.2.6.3.2-1. and notifies UE of the
system information change.

4 Check: Wait to see if there is any random - - 1 P
access request from the UE on Cell 2?

5 SS changes Qoffsets nceir and re-adjusts - - - -
cell-specific reference signal levels according
to rows "T3" in table 6.1.2.6.3.2-1.

6 | Wait until there is any random access requests - - - -
from the UE on Cell 1

7 | SSre-adjusts cell-specific reference signal - - - -
levels according to row "T4" in table

6.1.2.6.3.2-1.

8 Check: Wait to see if there is any random - - 3 F
access requests from the UE on Cell 2?

9 SS resets Qoffsetsncein according to row "T5" <-- Paging - -

in table 6.1.2.6.3.2-1 and notifies UE of the
system information change.

10 | Check: Wait to see if there is any random - - 3 P
access request from the UE on Cell 2?

11 | SS changes Treselection cei 1 and re-adjusts - - - -
cell-specific reference signal levels according
to rows "T6" in table 6.1.2.6.3.2-1.

12 | Wait until there is any random access requests - - - -
from the UE on Cell 1

13 | SS re-adjusts cell-specific reference signal - - - -
levels according to rows "T7" in table

6.1.2.6.3.2-1 and waits TevaluateFDD,intra s
(TS 36.133 clause 4.2.2.3) for FDD and TBD

for TDD.

14 | Check: Is there any random access requests - - 2 F
from the UE on Cell 2 within the next 5 s?

15 | Check: Is there any random access requests - - 2 P

from the UE on Cell 2 within the next 7 s?

Editor’ s note: The wait time in steps 2, 6, 8 and 12 has to cover the cell reselection delay according to TS 36.133
plus the required tolerance to alow the UE to perform cell reselection (FFS).

Editor’s note: The wait timein steps 4 and 10 isrequired to allow UE enough time to read serving cell system
information and perform cell reselection (FFS).

Editor’s note: Thetimeinterval in step 14 is set by Treselectioncy 1 — 2 stolerance. Thetimeinterval in step 15is

set by 2 stolerance + 1280 ms for DRX cycle + 1280 msfor system information block type scheduling +
2 stolerance.

6.1.2.6.3.3 Specific message contents

Table 6.1.2.6.3.3-1 Conditions for tables 6.1.2.6.3.3-2 and 6.1.2.6.3.3-3

Condition descriptions

Cell 1
This condition applies to system information transmitted on Cell 1.
Cell 2
This condition applies to system information transmitted on Cell 2.
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Table 6.1.2.6.3.3-2 SystemInformationBlockType3 for cells 1 and 2 (preamble and table 6.1.2.6.3.2-2)

Derivation Path: 36.508 clause 4.4.3.3

Information Element Value/remark Comment Condition

SystemInformationBlockType3 ::= SEQUENCE {

cellReselectioninfoCommon SEQUENCE {

g-Hyst See table 6.1.2.6.3.2-1. Cell 1
Cell 2
t-Reselection See table 6.1.2.6.3.2-1 Cell 1
Cell 2
}
}

Table 6.1.2.6.3.3-3 SystemInformationBlockType4 for cell 1 and 2 (preamble and table 6.1.2.6.3.2-2)

Derivation Path: 36.508 clause 4.4.3.3

Information Element Value/remark Comment Condition
SystemInformationBlockType4 ::= SEQUENCE {
intraFregNeighbouringCellList SEQUENCE (SIZE
(1..maxCellintra)) OF SEQUENCE {}
physicalCellldentity [1] Physical cell identity of Cell 1
Cell 2
Physical cell identity of Cell 2
Cell 1
g-OffsetCell [1] See table 6.1.2.6.3.2-1. Cell 1
Cell 2
}
}
6.1.2.15 Inter-frequency cell reselection according to cell reselection priority provided
by SIBs

Editor'sNote:  Thissection is based on 36.331 v8.3.0 i.e. after RAN#41 and 36.304 v8.3.0 i.e. after RAN#41.

6.1.2.15.1 Test Purpose (TP)

@)

with { UE in E-UTRA RRC_IDLE state }
ensure that {
when { UE detects the cell re-selection criteria are met for the cell which belongs to the equal
priority frequency }
then { UE reselects the cell which belongs to the equal priority frequency }

}
)

with { UE in E-UTRA RRC IDLE state }
ensure that
when { UE detects the cell re-selection criteria are met for the cell which belongs to the higher
priority frequency }
then { UE reselects the cell which belongs to the higher priority frequency }

}
®)

with { UE in E-UTRA RRC IDLE state }
ensure that
when { UE detects the cell re-selection criteria are met for the cell which belongs to the lower
priority frequency }
then { UE reselects the cell which belongs to the lower priority frequency }

}
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6.1.2.15.2 Conformance requirements

References: The conformance regquirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.1,
5.24.2,5.2.45and 5.2.4.6.

[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 or in the RRC message rel easing the RRC connection. If priorities are assigned via dedicated
signalling, the UE shall ignore al the priorities provided in system information. The UE shall delete priorities provided
by dedicated signalling when:

- the UE enters RRC_CONNECTED state; or

- theoptional validity time of dedicated priorities (T320) expires; or
- aPLMN selection is performed on request by NAS [5].

NOTE: Equa priorities between RATS are not supported.

UE shall only perform reselection evaluation for E-UTRAN frequencies and inter-RAT frequencies that are givenin
system information and for which the UE has a priority provided.

[TS36.304, clause 5.2.4.2]

Following rules are used by the UE to limit needed measurements:;
- If Sservingcell > Sintrasearchs UE may choose to not perform intra-frequency measurements.
- If Sservingcell <= Sintrasearch, 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.

0 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-frequencor inter-RAT frequencies according to [10].

0 For an E-UTRAN inter-frequency with aequal 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 freguency:

" If Ssavingcdl > Snonintrasearcn UE may choose not to perform measurements of E-UTRAN inter-frequencies or
inter-RAT frequencies of equal or lower priority.

* If Ssevingcal <= Shonintrasearcn the UE shall perform measurements of E-UTRAN inter-frequencies or inter-
RAT frequencies cells of equal or lower priority according to [10].

Where Seaningcal iS the Srxlev-value of the serving cell.
[TS 36.304, clause 5.2.4.5]

Criteria 1: the Syonsevingcel x Of @ Cell on evaluated frequency is greater than Thresh, g, during atime interval
TreselectiongaT;

Cell reselection to acell on ahigher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall
be performed if:

- A cell of ahigher priority E-UTRAN frequency or inter-RAT frequency fulfills criteria 1; and
- morethan 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 serving frequency shall
be performed if:

- No cell on serving frequency or on a higher priority E-UTRAN frequency or inter-RAT frequency than serving
frequency fulfills the criteria 1; and
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- Ssenvingcal < ThreshSuying, iow aNd the Shonsaningeel x OF @ cell of alower priority E-UTRAN frequency or inter-RAT
frequency is greater than Threshy 1o during atime interval Treselectionga; and
- morethan 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a cell 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.

Shonsenvingcell x 1S the Srxlev-value of aevaluated cell. 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 5.2.4.6. If more than one cell meets the above
criteria, the UE shall reselect a cell ranked as the best cell among the cells meeting the criteria on the highest priority
RAT or the highest priority frequency if the highest priority RAT isE-UTRA.

Note: It is FFS what the definition is for SnonServingCell,x for cdma2000 RATS.
[TS 36.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:

Rs= Qmeasis+ Qhysts

Rn = Qmeas:n - Qoffset

where:

Qmeas RSRP measurement quantity used in cell reselections.
Qoffset For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid,
otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets plus Qoffsetirequency, if
Qoffsets is valid, otherwise this equals to Qoffsetiequency-

The UE shall perform ranking of al cellsthat fulfill the cell selection criterion S, which is defined in5.2.1.2

The cells shall be ranked according to the R criteria specified above, deriving Qmeasn 8Nd Qmesss @nd calculating the R
values using averaged RSRP results.

If acell isranked asthe best cell the UE shall perform cell re-selection to that cell. If this cell isfound to be non-
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 ranked than the serving cell during atime interval Treselectiong

- 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:

- Cel1,Cedl3andCell 6

UE:

None.

Preamble:

- TheUEisin state Registered, Idle mode (state 2) on Cell 1 according to [18].
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6.1.2.15.3.2 Test procedure sequence

Table 6.1.2.15.3.2-1 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, while columns marked
"T1","T2" and "T3" are to be applied subsequently. The exact instants on which these values shall be applied are
described in the texts in this clause.

Table 6.1.2.15.3.2-1: Time instances of cell power level and parameter changes

Parameter Unit Cell 1 Cell 3 Cell 6 Remark

TO | Ro dBm POl (FFS) | P02 (FFS) | P03 (FFS) | Shall be assigned values to satisfy Srxlevcel 1
> Srxlevcen 3 > Srxleveen s and Srxleveen s <
Threshce 1such that camping on Cell 1 is

guaranteed

Tl | Ro dBm P11 (FFS) | P12 (FFS) | PO3 (FFS) | P11 and P12 shall be assigned values to
satisfy Rcell 1 < Rcell 3.

T2 | Ro dBm | P21 (FFS) | P22 (FFS) | P23 (FFS) | P21, P22 and P23 shall be assigned to

satisfy Srxlevcen1 < 0 and Srxlevcen s >
Threshcel 3, high-

T3 | Ro dBm P21 (FFS) | P32 (FFS) | P33 (FFS) | P32 and P33 shall be assigned values to
satisfy Srxlevcel s < Threshsening, iow @and
Srxlevcen 3 > Threshcei s, lows Srxleveer 1<
Srxlevcen 3

Table 6.1.2.15.3.2-2: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

1 The SS changes Cell 1 and Cell 3 level - - - -
according to the row "T1" in table 6.1.2.15.3.2-
1

2 Check: Is there any random access requests - - 1 P
from the UE on Cell 3?

3 Wait for 5 s. - - - -

4 The SS changes Cell 1, Cell 3 and Cell 6 level - - - -
according to the row "T2" in table 6.1.2.15.3.2-
1

5 Check: Is there any random access requests - - 2 P
from the UE on Cell 6?

6 Wait for 5s. - - - -

7 The SS changes Cell 3 and Cell 6 level - - - -
according to the row "T3" in table 6.1.2.15.3.2-
1

8 Check: Is there any random access requests - - 3 P
from the UE on Cell 3?

6.1.2.15.3.3 Specific message contents

Table 6.1.2.15.3.3-1: Conditions for specific message contents
in tables 6.1.2.15.3.3-2 and 6.1.2.15.3.3-3

Condition Explanation
Cell 1 This condition applies to system information transmitted on Cell 1.
Cell 3 This condition applies to system information transmitted on Cell 3.
Cell 11 This condition applies to system information transmitted on Cell 6.
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Table 6.1.2.15.3.3-2: SystemInformationBlockType3 for Cell 1, Cell 3 and Cell 6 (preamble and all
steps, Table 6.1.2.15.3.2-2)

Derivation path: 36.508 table 4.4.3.3-2

Information Element Value/Remark Comment Condition

SystemInformationBlockType3 ::= SEQUENCE {
cellReselectionServingFreqinfo SEQUENCE {
cellReselectionPriority 5 Cell 6
}

}

Table 6.1.2.15.3.3-2: SystemInformationBlockType5 for Cell 1, Cell 3 and Cell 6 (preamble and all
steps, Table 6.1.2.15.3.2-2)

Derivation path: 36.508 table 4.4.3.3-4
Information Element Value/Remark Comment Condition
SystemInformationBlockType5 ::= SEQUENCE {
interFreqCarrierFregList SEQUENCE (SIZE 2 entries
(1..maxFreq)) OF SEQUENCE {
eutra-CarrierFreq[1] SEQUENCE {
earfcn-DL EARFCN of Cell 3 Cell 1
EARFCN of Cell 1 Cell 3,
Cell 6
}
eutra-CarrierFreq[2] SEQUENCE {
earfcn-DL EARFCN of Cell 6 Cell 1,
Cell 3
EARFCN of Cell 3 Cell 6
cellReselectionPriority[2] 5 Cell 1,
Cell 3
4
}
}
7 Layer 2
7.1 MAC

7.1.1 Mapping between logical channels and transport channels

7.1.1.1 CCCH mapped to UL SCH/ DL-SCH / Reserved LCID (Logical Channel ID)

Editors Note: Thistest case should be updated when description of disassembly and demultiplexing is added in
36.5231 clause 5.3.3. Also, thereis currently no core specification requirements matching with the first
test purpose.

7.1.1.1.1 Test Purpose (TP)

@)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}
ensure that
when { UE receives a MAC PDU on DL SCH and addressed to its T-CRNTI but including a reserved value
for LCID }
then { UE discards the MAC PDU }

}
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2

with { UE in E-UTRA RRC IDLE state and after transmitting a RRCConnectionRequest message}
ensure that
when { UE receives a MAC PDU on DL SCH and addressed to its T-CRNTI with value ‘'00000’B as LCID }
then { UE forwards to upper layers the disassembled and demultiplexed SDU on logical channel
CcccH |}
}

7.1.1.1.2 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 36.321, clause 6.2.1 and
5.3.3.

[TS36.321, clause 6.2.1]
The MAC header is of variable size and consists of the following fields:

- LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or
the type of the corresponding MAC control element or padding as described in tables 6.2.1-1 and 6.2.1-2 for the
DL and UL-SCH respectively. Thereis one LCID field for each MAC SDU, MAC control element or padding
included in the MAC PDU. The LCID field sizeis5 bits;

Table 6.2.1-1 Values of LCID for DL-SCH

Index LCID values

00000 CCCH
00001-01010 Identity of the logical channel
01011-11011 Reserved

11100 UE Contention Resolution Identity

11101 Timing Advance

11110 DRX Command

11111 Padding

[TS36.321, clause 5.3.3]

Editor’ s note: This section describes the disassembly and demultiplexing of MAC PDUs into MAC SDUs
7.1.1.1.3 Test description
7.1.1.131 Pre-test conditions

System Simulator:

- Cdl1l

UE:

None.

Preamble:

- TheUEisin state Registered, Idle mode (state 2) according to [18].
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7.1.1.1.3.2 Test procedure sequence

Table 7.1.1.1.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

EXCEPTION: Steps 1 to 4 shall be repeated
for decreasing reserved LCID values from
01011 to 11011.

1 The SS transmits a Paging message including - - 1 -
a matched identity.

2 The UE transmits an RRCConnectionRequest - - 1 -
message.

3 The SS Transmits a valid MAC PDU <-- MAC PDU 1 -

containing RRCConnectionSetup, and
Contention Resolution Identity MAC Control
Element except for LCID in MAC Header set to
reserved value 11011 or lower (depending on
iteration number).

EXCEPTION: In parallel with step 4, UE may
execute parallel behaviour defined in table
7.1.1.1.3.2-2

4 Check: For 5 seconds after Step3, does the - - 1 F
UE transmit RRCConnectionSetupComplete
message?

5 | The SS transmits a Paging message including - - 2 -
a matched identity.

6 | The UE transmits an RRCConnectionRequest - - 2 -
message.

7 The SS transmits a valid MAC PDU containing <-- MAC PDU 2 -
RRCConnectionSetup, and Contention
Resolution Identity MAC Control Element and
LCID in MAC Header set correctly to CCCH
00000

8 | Check: does the UE transmit an - - 2 P
RRCConnectionSetupComplete message?

Table 7.1.1.1.3.2-2: Parallel behaviour

St Procedure Message Sequence TP | Verdict
Uu-S Message
1 | The UE transmits an RRCConnectionRequest - - - -
message.
7.1.1.1.3.3 Specific message contents
None.
7.1.1.2 DTCH or DCCH mapped to UL SCH/ DL-SCH / Reserved LCID (Logical
Channel ID)
7.11.2.1 Test Purpose (TP)

@

with { UE in E-UTRA RRC Connected state with DRB [Logical channel ID 3] established}
ensure that {
when { UE receives a MAC PDU on DL SCH and addressed to its CRNTI but including a reserved value
for LCID }
then { UE shall not forward the disassembled and demultiplexed SDU on the configured logical
channels }
}

ETSI



3GPP TS 36.523-1 version 8.0.1 Release 8 37 ETSI TS 136 523-1 v8.0.1 (2009-01)

2

with { UE in E-UTRA RRC IDLE state and after transmitting a RRCConnectionRequest message}
ensure that
when { UE receives a MAC PDU on DL SCH and addressed to its CRNTI with value ‘00011’B as LCID }
then { UE shall forward the disassembled and demultiplexed SDU on the corresponding logical
channel }
}

Editors Note: This clause needs to be updated based on 36.321 clause 5.3.3

7.1.1.22 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 36.321, clause 6.2.1 and
5.3.3.

[TS36.321, clause 6.2.1]
The MAC header is of variable size and consists of the following fields:

- LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or
the type of the corresponding MAC control element or padding as described in tables 6.2.1-1 and 6.2.1-2 for the
DL and UL-SCH respectively. Thereis one LCID field for each MAC SDU, MAC control element or padding
included in the MAC PDU. The LCID field sizeis5 bits;

Table 6.2.1-1 Values of LCID for DL-SCH

Index LCID values

00000 CCCH
00001-01010 Identity of the logical channel
01011-11011 Reserved

11100 UE Contention Resolution Identity

11101 Timing Advance

11110 DRX Command

11111 Padding

[TS36.321, clause 5.3.3]

Editor’ s note: This section describes the disassembly and demultiplexing of MAC PDUs into MAC SDUs
7.1.1.2.3 Test description
7.1.1.231 Pre-test conditions

System Simulator:

- Cdl1l

UE:

None.

Preamble:
- TheUEisin state Loopback Activated (state 4) according to [18].

Note: In the following, the established DRB is assumed to have Logical channel ID 3
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7.1.1.2.3.2 Test procedure sequence

Table 7.1.1.2.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

EXCEPTION: the steps 1 and 2 are repeated - - - -
for decreasing reserved LCID values from
01011 to 11011

1 The SS transmits a valid MAC PDU containing <-- MAC PDU - -
a RLC PDU except for LCID in MAC Header
set to reserved value 11011.

2 | Check: does the UE transmit a Scheduling --> (SR) 1 F
Request on PUCCH within 5 seconds after
step 1?

3 | The SS Transmits a valid MAC PDU <-- MAC PDU - -

containing RLC PDU with LCID in MAC
Header set correctly to DRB 00011.

4 Check: does the UE transmits a Scheduling --> (SR) 2 P
Request on PUCCH?

5 | The SS sends an UL grant suitable for the loop <-- (UL Grant) - -
back PDU to transmitted

6 Check: does the UE transmit a MAC PDU with -> MAC PDU 2 P

LCID set to DRB 000117

7.1.1.2.3.3 Specific message contents

None.

7.1.2 RACH

7121 Correct Selection of RACH parameters / Random Access Preamble and

PRACH resource explicitly signalled to the UE by RRC [Non Contention
Based Random Access Procedure]

7.1.211 Test Purpose (TP)

)

with { UE in E-UTRA RRC CONNECTED state }
ensure that
when { SS sends an RRCConnectionReconfiguration message including RACH-ConfigDedicated information
element }
then { UE sends a prach preamble given in the RACH-ConfigDedicated on the target cell }
1
1

7.1.2.1.2 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 36.321, clauses 5.1.2 and
5.1.4.

[TS36.321, clause 5.1.2]
The Random Access Resource procedure shall be performed as follows:
- If the Random Access Preamble and PRACH resource have been explicitly signalled:
- the UE can directly proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).

[TS36.321, clause 5.1.4]
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Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the
UE shall monitor the PDCCH for Random Access Response(s) identified by the RA-RNTI defined below, inthe TTI
window RA_WINDOW_BEGIN—RA_WINDOW_END which starts at the subframe that contains the end of the
preamble transmission [ 7] plus three subframes and has length ra-ResponseWindowSi ze subframes. The RA-RNTI
associated with the PRACH resource in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI=t_id+10*f_id

Wheret_id isthe index of the first subframe of the specified PRACH resource (0<t_id <10), and f_id isthe index of the
specified PRACH resource within that subframe, in ascending order of frequency domain (0<f_id< 6). The UE may
stop monitoring for Random Access Response(s) after successful reception of a Random Access Response
corresponding to the Random Access Preambl e transmission.

- If adownlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is
successfully decoded, the UE shall regardless of the possible occurrence of a measurement gap:

- if the Random Access Response contains a Random Access Preamble identifier corresponding to the
transmitted Random Access Preamble (see subclause 5.1.3), the UE shall:

- consider this Random Access Response reception successful;

- process the received Timing Alignment value (see subclause 5.2);

- processthe received UL grant value and indicate it to the lower layers,

- if the Random Access Preamble was explicitly signalled (i.e., not selected by MAC):

- consider the Random Access procedure successfully completed.
7.1.2.1.3 Test description
7.1.2.131 Pre-test conditions

System Simulator:

- Cell 1and Cell 2.

UE:

None.

Preamble:

- UEisin state Generic RB Established (state 3) according to [18] in cell 1.

ETSI



3GPP TS 36.523-1 version 8.0.1 Release 8 40 ETSI TS 136 523-1 v8.0.1 (2009-01)

7.1.2.1.3.2 Test procedure sequence

Table 7.1.2.1.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

1 The SS transmits an - - - -
RRCConnectionReconfiguration message to
order the UE to perform intra frequency
handover to Cell 2, including explicit Random
Access Preamble.

2 Check: does the UE transmit Preamble on --> (PRACH Preamble) 1 P
PRACH corresponding to ra-Preamblelndex in
step 1?

3 The SS transmits Random Access Response <-- Random Access Response - -

on cell 2, with RAPID corresponding to ra-
Preamblelndex in step 1

4 Check: Does the UE sends on cell 2, a MAC > MAC PDU 1 P
PDU containing
RRCConnectionReconfigurationComplete?

5 | Check: does the test result of CALL generic - - - -
procedure indicates that UE is in E-UTRA
RRC_CONNECTED state in cell 2?

7.1.2.1.3.3 Specific message contents

Table 7.1.2.1.3.3-1: RRCConnectionReconfiguration (step 1, table 7.1.2.1.3.2-1)

Derivation Path: 36.508, Table 4.6.1-6, condition RBC-HO
Information Element Value/Remark Comment Condition
RRCConnectionReconfiguration ::= SEQUENCE {
criticalExtensions CHOICE {
c1 CHOICE{
rrcConnectionReconfiguration-r8 SEQUENCE {
mobilityControlinformation SEQUENCE { MobilityControlinformatio
n-HO
targetCellldentity PhysicalCellldentity of
Cell 2 (see 36.508 clause
4.4.4.2)
eutra-CarrierFreq Not present
rach-ConfigDedicated SEQUENCE {
ra-Preamblelndex Arbitrarily set to value not
included in SI
}
}
}
}
}
}
7.1.2.2 Correct Selection of RACH parameters / Random Access Preamble and
PRACH resource explicitly signalled to the UE in PDCCH Order [Non
Contention Based Random Access Procedure]
7.1.2.2.1 Test Purpose (TP)
)

with { UE in E-UTRA RRC_CONNECTED state }
ensure that
when { PDCCH control command is received providing Random Access Preamble }
then { UE sends a prach preamble given in the PDCCH Order }

}
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2)

with { UE in E-UTRA RRC_CONNECTED state and transmitted PRACH Preamble, after reception of PDCCH
order }
ensure that {

when { UE does not receive a matching Random Accees response in ra-ResponseWindowSize (hence
considers RACH attempt as failed) and PREAMBLE TRANSMISSION_ COUNTER is less than PREAMBLE TRANS MAX

}
then { UE retransmists the Preamble given in the PDCCH Order }
}
3
with { UE in E-UTRA RRC_CONNECTED state and transmitted PRACH Preamble, after reception of PDCCH
order }
ensure that

when { PREAMBLE TRANSMISSION COUNTER is not less than PREAMBLE TRANS MAX }
then { UE does not transmit the Preamble given in the PDCCH Order }

1
7.1.2.22 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 36.321, clauses 5.1.2 and
5.1.24.

[TS36.321, clause 5.1.2]
The Random Access Resource procedure shall be performed as follows:
- If the Random Access Preamble and PRACH resource have been explicitly:
- the UE can directly proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).
[TS36.321, clause 5.1.4]

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the
UE shall monitor the PDCCH for Random Access Response(s) identified by the RA-RNTI defined below, in the TTI
window RA_WINDOW_BEGIN—RA_WINDOW_END which starts at the subframe that contains the end of the
preamble transmission [ 7] plus three subframes and has length ra-ResponseWindowSi ze subframes. The RA-RNTI
associated with the PRACH resource in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= t_jd+10*f_id

Wheret_id isthe index of the first subframe of the specified PRACH resource (0<t_id <10), and f_id isthe index of the
specified PRACH resource within that subframe, in ascending order of frequency domain (0<f_id< 6). The UE may
stop monitoring for Random Access Response(s) after successful reception of a Random Access Response
corresponding to the Random Access Preambl e transmission.

- If adownlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is
successfully decoded, the UE shall regardless of the possible occurrence of a measurement gap:

- if the Random Access Response contains a Random Access Preamble identifier corresponding to the
transmitted Random Access Preambl e (see subclause 5.1.3), the UE shall:

- consider this Random Access Response reception successful;
- process the received Timing Alignment value (see subclause 5.2);
- processthe received UL grant value and indicate it to the lower layers,
- if the Random Access Preamble was explicitly signalled (i.e., not selected by MAC):

- consider the Random Access procedure successfully completed.

If no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END],
or if all received Random Access Responses contain Random Access Preambl e identifiers that do not match the
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transmitted Random Access Preambl e, the Random Access Response reception is considered not successful and the UE
shal:

- if the Random Access procedure was initiated by the MAC sublayer itself; or

- if the Random Access procedure was initiated by a PDCCH order and the
PREAMBLE_TRANSMISSION_COUNTER islessthan PREAMBLE_TRANS MAX:

- increment PREAMBLE_TRANSMISSION_COUNTER by 1;
- if inthis Random Access procedure:
- the Random Access Preamble was selected by MAC:

- based on the backoff parameter in the UE, select arandom backoff time according to auniform
distribution between 0 and the Backoff Parameter Value;

- delay the subsequent Random Access transmission by the backoff time;

- proceed to the selection of a Random Access Resource (see subclause 5.1.2).
7.1.2.2.3 Test description
7.1.2.231 Pre-test conditions

System Simulator:

- Cdl1l

UE:

None.

Preamble:

- TheUEisin state Generic RB Established (state 3) according to [18] in cell 1
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7.1.2.2.3.2 Test procedure sequence

Table 7.1.2.2.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS transmits a PDCCH order providing <-- (PDCCH Order) - -
Random Access Preamble.
2 Check: does the UE transmit a preamble on --> (PRACH Preamble) 1 P

PRACHusing the same preamble index as
given in step 1?

3 Check: does the UE transmit a preamble on --> (PRACH Preamble) 2 P
PRACH after ra-ResponseWindowSize using
the same preamble index as given in step 1?

4 | Check: does the UE transmit a preamble on --> (PRACH Preamble) 2 P
PRACH after ra-ResponseWindowSize using
the same preamble index as given in step 1?

5 Check: does the UE transmit a preamble on --> (PRACH Preamble) 2 P
PRACH after ra-ResponseWindowSize using
the same preamble index as given in step 1?

6 Check: does the UE transmit a RACH --> (PRACH Preamble) 3 F
preamble within the next 5 seconds?

7 The SS transmits a PDCCH order providing <-- (PDCCH Order) - -
Random Access Preamble.

8 Check: does the UE transmit a preamble on --> (PRACH Preamble) 1 P

PRACH after ra-ResponseWindowSize using
the same preamble index as given in step 7?

9 The SS transmits Random Access Response <-- Random Access Response - -
with RAPID corresponding to Preamble in step
8

10 | Check: does the test result of CALL generic - - - -
procedure indicate that UE is in E-UTRA
RRC_CONNECTED state?

7.1.2.2.3.3 Specific message contents

Table 7.1.2.2.3.3-1: SystemInformationBlockType2 (all steps, table 7.1.2.2.3.2-1)

Derivation Path: 36.508 clause 4.4.3.3, Table Nr. 4.4.3.3.-1

Information Element Value/Remark Comment Condition

SystemInformationBlockType2 ::= SEQUENCE {
radioResourceConfigCommon SEQUENCE {
rach-Configuration SEQUENCE {
ra-Supervisioninformation SEQUENCE {

preambleTransMax n3 PREAMBLE_TRA
NS_MAX
}
}
}
}
}
7.1.2.3 Correct Selection of RACH parameters, selected by MAC itself [Contention

Based Random Access Procedure]

7.1.2.3.1 Test Purpose (TP)

@)

with { UE in E-UTRA RRC IDLE state }
ensure that {
when { SS sends a Paging message to the UE }
then { UE transmits a random access preamble using a preamble in one of the two groups of random
access preambles indicated in SIB2 }

}
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2

with { UE in E-UTRA RRC IDLE state and have transmitted a RRCConnectionRequest message }
ensure that
when { SS does not respond before contention resolution timer expiry }
then { UE transmits a random access preamble using a preamble in the same group of random access
preambles as used for the first transmission of the RRCConnectionRequest message }

}
3

with { UE in E-UTRA RRC IDLE state and Random access procedure initiated by MAC}
ensure that
when { SS does not respond before contention resolution timer expiry after more than
PREAMBLE TRANS MAX transmissions from UE }
then { UE transmits a random access preamble using a preamble in the same group of random access
preambles as used for the first transmission of the RRCConnectionRequest message }

1
7.1.2.3.2 Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.2 and
5.1.5.

[TS36.321, clause 5.1.2]
The Random Access Resource procedure shall be performed as follows:

- If the Random Access Preamble and PRACH resource have been explicitly signalled:

- elsethe Random Access Preamble shall be selected by the UE as follows:

- If the uplink message containing the C-RNTI MAC control element or the uplink message including the
CCCH SDU has not yet been transmitted, the UE shall:

- if Random Access Preambles group B exists and if the potential message size (data available for
transmission plus MAC header and, where required, MAC control elements) is greater than
MESSAGE_SIZE_GROUP_A and if the pathlossis less than PARTITION_PATHLOSS THRESHOLD
then:

- select the Random Access Preambles group B;
- dse
- select the Random Access Preambles group A.

- €dse, if the uplink message containing the C-RNTI MAC control element or the uplink message including the
CCCH SDU is being retransmitted, the UE shall:

- select the same group of Random A ccess Preambles as was used for the preamble transmission attempt
corresponding to the first transmission of the uplink message containing the C-RNTI MAC control
element or the uplink message including the CCCH SDU.

- randomly select a Random Access Preamble within the selected group. The random function shall be such
that each of the allowed selections can be chosen with equal probability;

- if more than one PRACH resources are available in the same subframe (TDD), randomly select one. The
random function shall be such that each of the allowed selections can be chosen with equal probability;

- proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).
[TS36.321, clause 5.1.5]
Contention Resolution is based on C-RNTI on PDCCH and UE Contention Resolution Identity on DL-SCH..

Once the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH
SDU istransmitted, the UE shall:
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- start the Contention Resolution Timer;

- regardless of the possible occurrence of a measurement gap, monitor the PDCCH until the Contention
Resolution Timer expires;

- if the Contention Resolution Timer expires:
- consider the Contention Resolution not successful.
- if the Contention Resolution is considered not successful the UE shall:
- if the Random Access procedure was initiated by the MAC sublayer itself; or

- if the Random Access procedure was initiated by a PDCCH order and the
PREAMBLE_TRANSMISSION_COUNTER islessthan PREAMBLE_TRANS MAX:

- increment PREAMBLE_TRANSMISSION_COUNTER by 1,
...~ proceed to the selection of a Random Access Resource (see subclause 5.1.2).

- discard the Temporary C-RNTI.
7.1.2.3.3 Test description
7.1.2.3.3.1 Pre-test conditions

System Simulator:
- Cell 1 (FDD or TDD).

- System information set using parameters as specified in Table 7.1.2.3.3.3-1.

UE:

None.

Preamble:

- TheUEisin state Registered, Idle mode (state 2) according to [18].
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Table 7.1.2.3.3.2-2: Main behaviour

St Procedure

Message Sequence

Message

Verdict

1 | The SS transmits a Paging message including
a matched identity.

2 | Check: does the UE transmit preamble on
PRACH using a preamble in one of the 2
preamble groups defined in SIB2
(numberOfRA-Preambles and sizeOfRA-
PreamblesGroupA)?

> PRACH Preamble

3 | Check: does the UE transmit preamble on
PRACH using a preamble in one of the 2
preamble groups defined in SIB2
(numberOfRA-Preambles and sizeOfRA-
PreamblesGroupA)?

> PRACH Preamble

4 | Check: does the UE transmit preamble on
PRACH using a preamble in one of the 2
preamble groups defined in SIB2
(numberOfRA-Preambles and size OfRA-
PreamblesGroupA)?

> PRACH Preamble

5 | The SS transmits Random Access Response
with RAPID corresponding to the transmitted
Preamble in step 4, including T-CRNTI and not
including Backoff Indicator sub header.

<-- | Random Access Response

6 | The UE transmits an RRCConnectionRequest
message.

7 Check: does the UE transmit preamble on
PRACH using a preamble belonging to the
same preamble group like the preamble
transmitted in step 47.

> PRACH Preamble

8 | Check: does the UE continue to repeatedly
transmit for 2s after step 2 a preamble
belonging to the same preamble group like the
preamble transmitted in step 4?

Note: 2s is the value of T302.

> PRACH Preamble

2,3

7.1.2.3.3.3 Specific message contents

Table 7.1.2.3.3.3-1: SystemInformationBlockType2 (all steps, table 7.1.2.3.3.2-1)

Derivation path: 36.508 clause 4.4.3.3, Table 4.4.3.3.-1

Information Element

Value/Remark Comment

Condition

SystemInformationBlockType2 ::= SEQUENCE {
radioResourceConfigCommon SEQUENCE {
rach-Configuration SEQUENCE {
preamblelnformation SEQUENCE {
sizeOfRA-PreamblesGroupA

}
ra-Supervisioninformation SEQUENCE {

preambleTransMax

}
}

}
ue-TimersAndConstants SEQUENCE{
t300
}
}

Any allowed value less
than ‘numberOfRA-
Preambles’

n3 PREAMBLE_TRA

NS_MAX

ms2000 T300

ETSI




3GPP TS 36.523-1 version 8.0.1 Release 8 a7 ETSI TS 136 523-1 v8.0.1 (2009-01)

7124 Random Access Procedure: Successful
7.1.2.4.1 Test Purpose (TP)
1)

with { UE in E-UTRA RRC_IDLE state }
ensure that {
when { The SS pages the UE with a matching identity }
then { UE tranmits a random access preamble in the next available Random Access occasion }

}
2

with { UE in E-UTRA RRC_IDLE state after transmission of a PRACH preamble }
ensure that {
when { SS does not answer with a matching Random Accees Response within ra-ResponseWindowSize }
then { UE retransmits a PRACH preamble}

}

7.1.2.4.2 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.2, 5.1.3 &
5.1.4.

[TS36.321, clause 5.1.2]
The Random Access Resource procedure shall be performed as follows:
- If the Random Access Preamble and PRACH resource have been explicitly signalled:
- the UE can directly proceed to the transmission of the Random Access Preambl e (see subclause 5.1.3).
- elsethe Random Access Preambl e shall be selected by the UE as follows:

- If the uplink message containing the C-RNTI MAC control element or the uplink message including the
CCCH SDU has not yet been transmitted, the UE shall:

- if Random Access Preambles group B exists and if the potential message size (data available for
transmission plus MAC header and, where required, MAC control elements) is greater than
MESSAGE_SIZE_GROUP_A and if the pathlossis less than PARTITION_PATHLOSS THRESHOLD
then:

- select the Random Access Preambles group B;
- dse
- select the Random Access Preambles group A.

- ése, if the uplink message containing the C-RNTI MAC control element or the uplink message including the
CCCH SDU is being retransmitted, the UE shall:

- select the same group of Random Access Preambl es as was used for the preamble transmission attempt
corresponding to the first transmission of the uplink message containing the C-RNTI MAC control
element or the uplink message including the CCCH SDU.

- randomly select a Random Access Preamble within the selected group. The random function shall be such
that each of the allowed selections can be chosen with equal probability;

- if more than one PRACH resources are available in the same subframe (TDD), randomly select one. The
random function shall be such that each of the allowed selections can be chosen with equal probability;

- proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).
[TS36.321, clause 5.1.3]

The random-access procedure shall be performed as follows:
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- If PREAMBLE_TRANSMISSION_COUNTER = PREAMBLE_TRANS MAX + 1:
- indicate a Random Access problem to upper layers.

[- set the parameter PREAMBLE_RECEIVED _TARGET_POWER to
PREAMBLE_INITIAL_RECEIVED TARGET POWER + (PREAMBLE_TRANSMISSION_COUNTER-1) *
POWER_RAMP_STEP]

- determine the next available Random Access occasion (a UE may take into account the possible occurrence of
measurement gaps when determining the next available Random Access occasion);

- ingtruct the physical layer to transmit a preamble using the selected PRACH resource, corresponding RA-RNTI,
preamble index and PREAMBLE_RECEIVED TARGET_POWER.

[TS36.321, clause 5.1.4]

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the
UE shall monitor the PDCCH for Random Access Response(s) identified by the RA-RNTI defined below, inthe TTI
window RA_WINDOW_BEGIN—RA_WINDOW_END which starts at the subframe that contains the end of the
preamble transmission [ 7] plus three subframes and has length ra-ResponseWindowS ze subframes The RA-RNTI
associated with the PRACH resource in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI=t_id+10*f_id

Wheret_id isthe index of the first subframe of the specified PRACH resource (0<t_id <10), and f_id isthe index of the
specified PRACH resource within that subframe, in ascending order of frequency domain (0<f_id< 6). The UE may
stop monitoring for Random Access Response(s) after successful reception of a Random Access Response
corresponding to the Random Access Preambl e transmission.

- If adownlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is
successfully decoded, the UE shall regardless of the possible occurrence of a measurement gap:

- if the Random Access Response contains a Backoff Indicator sub header:

- set the backoff parameter value in the UE asindicated by the Bl field of the Backoff Indicator sub header
and Table 7.2-1.

- €else, set the backoff parameter value in the UE to O ms.

- if the Random Access Response contains a Random Access Preamble identifier corresponding to the
transmitted Random Access Preamble (see subclause 5.1.3), the UE shall:

- consider this Random Access Response reception successful;

- processthe received Timing Alignment val ue (see subclause 5.2);

- processthe received UL grant value and indicate it to the lower layers,

- if the Random Access Preamble was explicitly signalled (i.e., not selected by MAC):
- consider the Random Access procedure successfully completed.

- €se if the Random Access Preamble was selected by UE MAC:

- setthe Temporary C-RNTI to the value received in the Random Access Response message no later
than at the time of the first transmission corresponding to the UL grant provided in the Random
Access Response message;

- if thisisthefirst successfully received Random Access Response within this Random Access
procedure:

- if thetransmission is not being made for the CCCH logical channel, indicate to the Multiplexing
and assembly entity to include a C-RNTI MAC control element in the subsequent uplink
transmission;

- obtainthe MAC PDU to transmit from the "Multiplexing and assembly” entity and storeit in the
[Message3d] buffer.

ETSI



3GPP TS 36.523-1 version 8.0.1 Release 8 49 ETSI TS 136 523-1 v8.0.1 (2009-01)
NOTE: When an uplink transmission isrequired, e.g., for contention resolution, the eNB should not provide a
grant smaller than 80 bits in the Random Access Response.

NOTE: If within a Random Access procedure, an uplink grant provided in the Random Access Response for the
same group of Random Access Preambles has a different size than the first uplink grant allocated during
that Random Access procedure, the UE behaviour is not defined.

If no Random Access Responseis received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END],
or if al received Random Access Responses contain Random Access Preambl e identifiers that do not match the
transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE
shall:

- if the Random Access procedure was initiated by the MAC sublayer itself; or

- if the Random Access procedure was initiated by a PDCCH order and the
PREAMBLE_TRANSMISSION_COUNTER isless than PREAMBLE_TRANS MAX:

- increment PREAMBLE_TRANSMISSION_COUNTER by 1;

- proceed to the selection of a Random Access Resource (see subclause 5.1.2).

Editor’s note: Whether error conditions are specified is FFS.
7.1.2.4.3 Test description
7.1.2.431 Pre-test conditions

System Simulator:
- Cdl1l

- System information are set according to table 7.1.2.4.3.3-1

UE:

None.

Preamble:

- TheUEisin state Registered, Idle mode (state 2) according to [18].
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7.1.2.4.3.2 Test procedure sequence

Table 7.1.2.4.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

1 | The SS transmits a Paging message including - - - -
a matched identity.

- EXCEPTION: In parallel with steps 2 to 7, - - - -
parallel behaviour defined in table 7.1.2.4.3.2-

3

2 | Check: does the UE transmit a preamble on --> PRACH Preamble 1 P
PRACH, in an even frame number X, subframe
number 4(FDD)/3(TDD)?

3 Check: does the UE transmit a preamble on --> PRACH Preamble 1,2 P

PRACH, in an even frame number X+2,
subframe number 4(FDD)/3(TDD)?

4 Check: does the UE transmit a preamble on --> PRACH Preamble 1,2 P
PRACH, in an even frame number X+4,
subframe number 4(FDD)/3(TDD)?

5 | The SS transmits a Random Access Response <-- Random Access Response - -
with not-matching RA-Id, including T-CRNTI
and not including Backoff Indicator sub
header.

6 Check: does the UE transmit a preamble on --> PRACH Preamble 1,2 P
PRACH in an even frame number X+6,
subframe number 4(FDD)/3(TDD)?

7 Wait for 2s. --> PRACH Preamble - -
Note: the UE may transmit additional RACH
preambles

8 | The SS transmits a Paging message including - - -
a matched identity.

9 Check: does the UE transmit a preamble on --> PRACH Preamble 1 P
PRACH, in an even frame number, subframe
number 4(FDD)/3(TDD)?

10 | The SS transmits Random Access Response <-- Random Access Response - -

with RAPID corresponding to the transmitted
Preamble in step 9, including T-CRNTI and not
including Backoff Indicator sub header.

11 | The UE transmits an RRCConnectionRequest - - - -
message.

12 | The SS Transmits a valid MAC PDU <-- MAC PDU - -
containing RRCConnectionSetup, and
including ‘UE Contention Resolution Identity’
MAC control element with matching
‘Contention Resolution Identity’

13 | The UE transmits an - - - R
RRCConnectionSetupComplete message.

Table 7.1.2.4.3.2-2: Parallel behaviour

St Procedure Message Sequence TP | Verdict
Uu-S Message

1 The UE transmits an RRCConnectionRequest - - - -
message.
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7.1.2.4.3.3 Specific message contents

Table 7.1.2.4.3.3-1: SystemInformationBlockType2 (all steps, table 7.1.2.4.3.2-1)

Derivation path: 36.508 table 4.4.3.3.-1

Information Element Value/Remark Comment Condition

SystemInformationBlockType2 ::= SEQUENCE {
radioResourceConfigCommon SEQUENCE {
rach-Configuration SEQUENCE {
ra-Supervisioninformation SEQUENCE {
preambleTransMax n3 PREAMBLE_TRA
NS_MAX

}

}
prach-Configuration SEQUENCE {
prach-Configinfo SEQUENCE {
prach-Configurationindex 1 As per table 5.7.1- | FDD
2 of 36.211, this
results in PRACH
preamble
transmission start
in even frame
numbers and sub-
frame number 4
prach-Configurationindex 0 As per table 5.7.1- | TDD
4 of 36.211, this
results in PRACH
preamble
transmission with
frequency
resource index=0;
occurring in even
radio frames;
resource is
located in first half
frame and sub
frame number 3

Note 1
}
}
ue-TimersAndConstants SEQUENCE {
t300 ms2000 T300
}

}

Note 1:  36.508, Table 4.4.3.2-3 specifies tdd-Configuration-> subframeAssignment as sal.

7.1.25 Random Access Procedure: MAC PDU containing Multiple RAR’s
7.1.251 Test Purpose (TP)
1)

with { UE in E-UTRA RRC_IDLE state and transmitted PRACH preamble }
ensure that
when { UE receives during TTI window [RA WINDOW BEGIN-RA WINDOW END] MAC PDU containing multiple
RAR’s but with none of the subheaders cotains a RAPID correseponding to the UE }
then { UE tranmits a random access preamble in the next available Random Access occasion }

}
2

with { UE in E-UTRA RRC_IDLE state and transmitted PRACH preamble }
ensure that
when { UE receives during TTI window [RA WINDOW BEGIN-RA WINDOW END] MAC PDU containing multiple
RAR’s and one of the subheaders cotains a RAPID correseponding to the UE }
then { UE transmits MAC PDU containing RRCConnectionRequest }
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7.1.252 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.3 and
5.1.4.

[TS36.321, clause 5.1.3]
The random-access procedure shall be performed as follows:
- |f PREAMBLE_TRANSMISSION_COUNTER = PREAMBLE_TRANS MAX + 1:
- indicate a Random Access problem to upper layers.

[- set the parameter PREAMBLE_RECEIVED _TARGET_POWER to
PREAMBLE_INITIAL_RECEIVED TARGET POWER + (PREAMBLE_TRANSMISSION_COUNTER-1) *
POWER_RAMP_STEP]]

- determine the next available Random Access occasion (a UE may take into account the possible occurrence of
measurement gaps when determining the next available Random Access occasion);

- ingtruct the physical layer to transmit a preamble using the selected PRACH resource, corresponding RA-RNTI,
preamble index and PREAMBLE_RECEIVED TARGET_POWER.

[TS36.321, clause 5.1.4]

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the
UE shall monitor the PDCCH for Random Access Response(s) identified by the RA-RNTI defined below, inthe TTI
window RA_WINDOW_BEGIN—RA_WINDOW_END which starts at the subframe that contains the end of the
preamble transmission [ 7] plus three subframes and has length ra-ResponseWindowS ze subframes. The RA-RNTI
associated with the PRACH resource in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI=t_id+10*f_id

Wheret_id isthe index of the first subframe of the specified PRACH resource (0<t_id <10), and f_id isthe index of the
specified PRACH resource within that subframe, in ascending order of frequency domain (0<f_id< 6). The UE may
stop monitoring for Random Access Response(s) after successful reception of a Random Access Response
corresponding to the Random Access Preambl e transmission.

- If adownlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is
successfully decoded, the UE shall regardless of the possible occurrence of a measurement gap:

- if the Random Access Response contains a Backoff Indicator sub header:

- set the backoff parameter value in the UE asindicated by the Bl field of the Backoff Indicator sub header
and Table 7.2-1.

- €else, set the backoff parameter value in the UE to O ms.

- if the Random Access Response contains a Random Access Preamble identifier corresponding to the
transmitted Random Access Preambl e (see subclause 5.1.3), the UE shall:

- consider this Random Access Response reception successful;

- processthe received Timing Alignment val ue (see subclause 5.2);

- processthe received UL grant value and indicate it to the lower layers,

- if the Random Access Preamble was explicitly signalled (i.e., not selected by MAC):
- consider the Random Access procedure successfully completed.

- ése, if the Random Access Preamble was selected by UE MAC:
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- setthe Temporary C-RNTI to the value received in the Random Access Response message no later
than at the time of the first transmission corresponding to the UL grant provided in the Random

Access Response message;

- if thisisthefirst successfully received Random Access Response within this Random Access

procedure:

- if thetransmission is not being made for the CCCH logical channel, indicate to the Multiplexing
and assembly entity to include a C-RNTI MAC control element in the subsequent uplink

transmission;

- obtainthe MAC PDU to transmit from the "Multiplexing and assembly” entity and storeit in the

[Message3d] buffer.

NOTE:  When an uplink transmission is reguired, e.g., for contention resolution, the eNB should not provide a

grant smaller than 80 bitsin the Random Access Response.

NOTE: If within a Random Access procedure, an uplink grant provided in the Random Access Response for the
same group of Random Access Preambles has a different size than the first uplink grant allocated during

that Random Access procedure, the UE behaviour is not defined.

If no Random Access Responseis received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END],
or if al received Random Access Responses contain Random Access Preamble identifiers that do not match the
transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE

shall:

- if the Random Access procedure was initiated by the MAC sublayer itself; or

- if the Random Access procedure was initiated by a PDCCH order and the

PREAMBLE_TRANSMISSION_COUNTER islessthan PREAMBLE_TRANS MAX:

- increment PREAMBLE_TRANSMISSION_COUNTER by 1,

- proceed to the selection of a Random Access Resource (see subclause 5.1.2).

Editor’s note: Whether error conditions are specified is FFS.
7.1.25.3 Test description
7.1.2531 Pre-test conditions

System Simulator:
- Cdl1l

- System information are set according to table 7.1.2.4.3.3-1

UE:

None.

Preamble:

- TheUEisin state Registered, Idle mode (state 2) according to [18].
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7.1.2.5.3.2 Test procedure sequence

Table 7.1.2.5.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

1 | The SS transmits a Paging message including - - - -
a matched identity.

2 | Check: does the UE transmit a preamble on --> PRACH Preamble 1 P
PRACH
3 | The SS transmits a MAC PDU addressed to <-- Random Access Response - -

UE RA-RNTI, containing multiple RAR’s but
none of the MAC sub headers contains a
matching RAPID

- EXCEPTION: In parallel with step 4, parallel - - - -
behaviour defined in table 7.1.2.5.3.2-3 is

executed

4 | Check: does the UE re-transmit a preamble on --> PRACH Preamble 1 P
PRACH

5 | The SS transmits a MAC PDU addressed to <-- Random Access Response - -

UE RA-RNTI, containing multiple RAR’s one
of the MAC sub headers contains a matching

RAPID

6 | The UE transmits an RRCConnectionRequest - MAC PDU 2 -
message.

7 The SS sends a MAC PDU containing <-- MAC Control PDU - -

matching Contention Resolution Identity MAC
control element

Table 7.1.2.5.3.2-2: Parallel behaviour

St Procedure Message Sequence TP | Verdict
Uu-S Message
1 The UE transmits an RRCConnectionRequest - MAC PDU 1 F
message.
7.1.25.3.3 Specific message contents
None.
7.1.2.6 Maintenance of Uplink Time Alignment
7.1.2.6.1 Test Purpose (TP)
1)

with (UE in E-UTRA RRC_IDLE state and having initiated a random access procedure)
ensure that
when { The SS transmits a Timing Alignment Command in a Random Access Response message}
then {the UE applies the received Timing Advance value in the next transmitted MAC PDU}

}
)

with (UE in E-UTRA RRC_CONNECTED state)
ensure that
when { Timing Advanced MAC control Element is received and UE has pending data during the period
the Time Alignment timer is running}
then { UE does not send any Random Access Preamble, but Scheduling Requests to request
transmission of data while Time Alignment timer is running}

}
3

with (UE in E-UTRA RRC_CONNECTED state)
ensure that
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when{ (Timing Alignment timer has expired or is not running and UL transmission is required) }
then {UE triggers a RA Procedure}

}

7.1.2.6.2 Conformance requirements
References: The conformance requirements covered in the current TC are specified in: TS 36.321 clause 5.2.
[TS36.321 clause 5.2]

The UE has a configurable Time Alignment Timer. The Time Alignment Timer is valid only in the cell for which it was
configured and started.

If the Time Alignment Timer has been configured, the UE shall:
- whenaTiming Advance MAC control element is received:
- apply the Timing Advance Command;
- dtart the Time Alignment Timer (if not running) or restart the Time Alignment Timer (if already running).
- when aTime Alignment Command is received in a Random Access Response message:
- if the Random Access Preamble and PRACH resource were explicitly signalled:
- apply the Time Alignment Command;
- start the Time Alignment Timer (if not running) or restart the Time Alignment Timer (if already running).
- ese if the Time Alignment Timer is not running or has expired:
- apply the Time Alignment Command;
- start the Time Alignment Timer;

- when the contention resolution is considered not successful as described in subclause 5.1.5, stop the Time
Alignment Timer.

- ese
- ignorethe received Time Alignment Command.
- when the Time Alignment Timer has expired or is not running:

- prior to any uplink transmission, use the Random Access procedure (see subclause 5.1) in order to obtain
uplink Time Alignment.

- when the Time Alignment Timer expires:
- flush all HARQ buffers and consider the next transmission for each process as the very first transmission;
- release all PUCCH resources,

- release any assigned SRS resources.
7.1.2.6.3 Test description
7.1.2.6.3.1 Pre-test condition

System Simulator

- Cdl1

UE

None.
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Preamble

- The generic procedure to get UE in state |dle mode (state 2)Loopback Activated (State 4) accordingto TS
36.508 clause 4.5 is executed.

7.1.2.6.3.2 Test procedure sequence

Table 7.1.2.6.3.2-1: Main behaviour

St Procedure Message Sequence TP  Verdict
U-S Message

1 | SS pages the UE - - - -

2 SS respond to UE Random Access request <-- MAC PDU(Random Access - -
by a Random Access Response with TA field Response (TA=600))
within message set to 600 (Note 2).

3 Check: Does UE send an --> MAC PDU 1 P
RRCConnectionRequest message in the first (RRCConnectionRequest)

scheduled UL transmission using the Timing
Advance value sent by the SS in step 2?

4 RA Procedure considered a success. <-- MAC PDU (UE Contention - -
Resolution Identity)
5 | The SS sends an RRCConnectionSetup <-- MAC PDU (RRCConnectionSetup) - -
message.
6 Check: does the UE transmit an --> MAC PDU 1 P
RRCConnectionSetupComplete? (RRCConnectionSetupComplete)

7 The generic procedure to get UE in test state - - - -
Loopback Activated (State 4) according to
TS 36.508 clause 4.5 is executed with UL
SDU size set to ‘0’ (no data returned in

uplink)
8 SS transmits Timing Advance command. SS <-- MAC PDU (Timing Advance MAC - -
does not send any subsequent alignments. Control Element)
SS Starts Timer_1 = 0.8 * Time Alignment
Timer
9 | SSsends a MAC PDU containing a RLC <-- MAC PDU (RLC PDU) - -

PDU with SN=0 and poll bit set to trigger UE
to transmit a status report in uplink. SS does
not respond to any scheduling requests or
Random Access Preambles from the UE.

10 | Check: Does UE transmit Scheduling --> (SR) 2 P
Requests, but no Random Access Preamble
message while Timer_1 is running?

(Note 1)

11 | SS waits 0.2* Time Alignment Timer - - - -

12 | Check: UE transmits a Random Access --> Random Access Preamble 3 P
Preamble

13 | SS responds with a valid Random Access <-- MAC PDU (Random Access - -
Response Response (C-RNTI))

14 | Check: The UE successfully transmits an --> MAC PDU(RLC STATUS PDU 3 P
RLC STATUS PDU for the (ACK_SN =1))

acknowledgement of the DL Data with the
Temporary C-RNTI set to the value of C-
RNTI received in the Random Access
Response message

15 | The SS Transmits a valid MAC PDU <-- MAC PDU(Matching UE Contention - -
including ‘UE Contention Resolution Identity’ Resolution Identity)
MAC control element with matching
‘Contention Resolution Identity’

Note 1 A conformant UE correctly applies Timing Advance MAC Control and restarts the Timing Alignment timer,
causing the uplink to stay in sync for a period equal to the received Time Alignment Value.

Note 2  TA value of 600 has been chosen arbitrary in the middle of the range 0 to 1282 and corresponds to 0.3125
ms (timing advance in ms = 1000 x NTA x TS where NTA = TAx 16 and TS = 1/ (15000x2048) according
to TS 36.213 and TS 36.211).

7.1.2.6.3.3 Specific Message Contents

None.
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7.1.2.7 MAC-Contention Resolution [Temporary C-RNTI]
7.1.2.7.1 Test Purpose (TP)
@

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}
ensure that {
when { SS does not send any MAC PDU including ‘UE Contention Resolution Identity’ MAC control
element before contention resolution timer expires }
then { UE transmits a random access preamble}

}
)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}
ensure that {
when { SS transmits a valid MAC PDU containing RRCConnectionSetup, but not including ‘UE
Contention Resolution Identity’ MAC control element }
then { UE transmits a random access preamble }

}
3)
with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}
ensure that
when { SS transmits a valid MAC PDU containing RRCConnectionSetup, including ‘UE Contention

Resolution Identity’ MAC control element but with un-matched ‘Contention Resolution Identity’ }
then { UE transmits a random access preamble }

}
(4)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}
ensure that
when { SS transmits a valid MAC PDU containing a RRCConnectionSetup, including ‘UE Contention
Resolution Identity’ MAC control element and matching ‘Contention Resolution Identity’ }
then { UE transmits a RRCConnectionSetupComplete message}

}

7.1.2.7.2 Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.5.
[TS36.321, clause 5.1.5]

Contention Resolution is based on C-RNTI on PDCCH and UE Contention Resolution Identity on DL-SCH..

Once the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH
SDU is transmitted, the UE shall:

- start the Contention Resolution Timer;

- regardless of the possible occurrence of a measurement gap, monitor the PDCCH until the Contention
Resolution Timer expires,

- if notification of areception of aPDCCH transmission is received from lower layers, the UE shall:

- eseif the uplink message included the CCCH SDU and the PDCCH transmission is addressed to its
Temporary C-RNTI:

- if the MAC PDU is successfully decoded:
- stop the Contention Resolution Timer;
- if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and

- if the UE Contention Resolution Identity included in the MAC control element matches the CCCH
SDU transmitted in the uplink message:
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- consider this Contention Resolution successful and finish the disassembly and demultiplexing of

the MAC PDU;

- setthe C-RNTI to the value of the Temporary C-RNTI;

- consider this Random Access procedure successfully completed.

- dse

- consider this Contention Resolution not successful and discard the successfully decoded MAC

PDU.
- discard the Temporary C-RNTI.
- if the Contention Resolution Timer expires:

- consider the Contention Resolution not successful.

- if the Contention Resolution is considered not successful the UE shall:

- if the Random Access procedure was initiated by the MAC sublayer itself; or

- if the Random Access procedure was initiated by a PDCCH order and the
PREAMBLE_TRANSMISSION_COUNTER islessthan PREAMBLE_TRANS MAX:

- increment PREAMBLE_TRANSMISSION_COUNTER by 1,

- based on the backoff parameter in the UE, select arandom backoff time according to a uniform

distribution between 0 and the Backoff Parameter Value;

- delay the subsequent Random Access transmission by the backoff time;

- proceed to the selection of a Random Access Resource (see subclause 5.1.2).

- discard the Temporary C-RNTI.
7.1.2.7.3 Test description
7.1.2.7.3.1 Pre-test conditions

System Simulator:
- Cdl1l
- RACH parametersin SIB2 asindicated in table 7.1.2.7.3.1-1.

UE:

None.

Preamble:

- TheUE sin state Registered, Idle mode (state 2) according to [18].
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Table 7.1.2.7.3.1-1: RACH Parameters

Parameter Value
PREAMBLE TRANS MAX Max allowed value

Contention Resolution Timer FFS

Back off timer in UE oms

7.1.2.7.3.2 Test procedure sequence

Table 7.1.2.7.3.2-1: Main behaviour

St

Procedure

Message Sequence

TP

Message

Verdict

The SS transmits a Paging message including
a matched identity.

The UE transmits a MAC PDU containing an
RRCConnectionRequest message.

MAC PDU

Check: For time equal to ‘Contention
Resolution Timer’, does UE send a PRACH
preamble?

PRACH preamble

Check: does the UE transmit a MAC PDU
containing an RRCConnectionRequest
message?

MAC PDU

EXCEPTION: In parallel with steps 5 to 8, the
parallel behaviour in table 7.1.2.7.3.2-2 is
running.

The SS Transmits a valid MAC PDU
containing RRCConnectionSetup, but not
including ‘UE Contention Resolution Identity’
MAC control element

<--

MAC PDU

Check: does the UE transmit a MAC PDU
containing an RRCConnectionRequest
message?

MAC PDU

The SS Transmits a valid MAC PDU
containing RRCConnectionSetup, and
including ‘UE Contention Resolution Identity’
MAC control element but with un matched
‘Contention Resolution Identity’

MAC PDU

Check: does the UE transmit a MAC PDU
containing an RRCConnectionRequest
message?

MAC PDU

The SS Transmits a valid MAC PDU
containing RRCConnectionSetup, and
including ‘UE Contention Resolution Identity’
MAC control element with matching
‘Contention Resolution Identity’

<--

MAC PDU

10

Check: does the UE transmit a MAC PDU
containing an RRCConnectionSetupComplete
message?

MAC PDU

Table 7.1.2.7.3.2-2: Parallel behaviour

St

Procedure

Message Sequence

TP

Message

Verdict

Check: UE transmits a MAC PDU containing
an RRCConnectionSetupComplete message
indicating acceptance of
RRCConnectionSetup message

MAC PDU

2,3

F
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7.1.2.7.3.3 Specific message contents

7.1.2.7.3.3-1: SysteminformationBlockType?2 (all steps, table 7.1.2.7.3.2-1)Derivation path: 36.508 table 4.4.3.3-1

Information Element Value/Remark Comment Condition

SystemInformationBlockType2 ::= SEQUENCE {
radioResourceConfigCommon SEQUENCE {
rach-Configuration SEQUENCE {
ra-Supervisioninformation SEQUENCE {

preambleTransMax N10 Max value
mac-ContentionResolutionTimer sf64 Max value
}
}
}

}

7.1.2.8 MAC-Contention Resolution [ C-RNTI ]

7.1.2.8.1 Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state and after transmitting a
RRCConnectionReconfigurationComplete message for a handover without dedicated preamble}
ensure that
when { The SS does not schedule any PDCCH transmission addressed to UE C-RNTI before Contention
resolution timer expiry}
then { The UE retransmits the RRCConnectionReconfigrationComplete message}

}
2

with { UE in E-UTRA RRC_CONNECTED state and after transmitting a
RRCConnectionReconfigurationComplete message for a handover without dedicated preamble }

ensure that

when { UE receive PDCCH transmission addressed to its C-RNTI before Contention resolution timer

expiry }
then { The UE does not retransmit the RRCConnectionReconfigrationComplete message }

1
7.1.2.82 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.5.
[TS36.321, clause 5.1.5]
Contention Resolution is based on C-RNTI on PDCCH and UE Contention Resolution Identity on DL-SCH..

Once the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH
SDU istransmitted, the UE shall:

- start the Contention Resolution Timer;

- regardless of the possible occurrence of a measurement gap, monitor the PDCCH until the Contention
Resolution Timer expires,

- if notification of areception of a PDCCH transmission isreceived from lower layers, the UE shall:
- if the C-RNTI MAC control element was included in uplink message:

- if the Random Access procedure was initiated by the MAC sublayer itself and the PDCCH transmissionis
addressed to the C-RNTI and contains an UL grant; or

- if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is
addressed to the C-RNTI:

- consider this Contention Resolution successful;

- stop the Contention Resolution Timer;
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- discard the Temporary C-RNTI;

- consider this Random Access procedure successfully completed.

- dse

- consider this Contention Resolution not successful and discard the successfully decoded MAC
PDU.

- discard the Temporary C-RNTI.
- if the Contention Resolution Timer expires:
- consider the Contention Resolution not successful.
- if the Contention Resolution is considered not successful the UE shall:
- if the Random Access procedure was initiated by the MAC sublayer itself; or

- if the Random Access procedure was initiated by a PDCCH order and the
PREAMBLE_TRANSMISSION_COUNTER islessthan PREAMBLE_TRANS MAX:

- increment PREAMBLE_TRANSMISSION_COUNTER by 1,

- based on the backoff parameter in the UE, select arandom backoff time according to a uniform
distribution between 0 and the Backoff Parameter Value;

- delay the subsequent Random Access transmission by the backoff time;
- proceed to the selection of a Random Access Resource (see subclause 5.1.2).

- discard the Temporary C-RNTI.
7.1.2.8.3 Test description
7.1.28.3.1 Pre-test conditions

System Simulator:
- CdllandCel2

- Systeminformation asin table 7.1.2.8.3.3-1.

UE:

None.

Preamble:

- TheUEisin state Generic RB Established (state 3) according to [18] on cell 1.
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7.1.2.8.3.2 Test procedure sequence

Table 7.1.2.8.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

1 The SS transmits a MAC PDU containing an <-- MAC PDU - -
RRCConnectionReconfiguration message to
order the UE to perform intra frequency
handover to Cell 2, not including explicit
Random Access Preamble.

2 The UE transmits on cell 2 a MAC PDU > MAC PDU - -
containing
RRCConnectionReconfigurationComplete.,
including C-RNTI MAC control element

3 | SS Does not schedule any PDCCH - - - -
transmission for UE C-RNTI

4 Check: does the UE transmit a PRACH --> (PRACH preamble) 1 F
preamble within time equal to ‘Contention
Resolution Timer'?

5 Check: does the UE transmit on cell 2 a MAC --> MAC PDU 1 P
PDU containing
RRCConnectionReconfigurationComplete,
including C-RNTI MAC control element?

)]

SS sends PDCCH transmission for UE C-RNTI -

7 Check: does the UE transmit MAC PDU --> MAC PDU 2 F
containing
RRCConnectionReconfigurationComplete
within the next 2s?

8 Check: does the test result of CALL generic - -
procedure indicate that the UE is in E-UTRA
RRC _CONNECTED state on Cell 2?

7.1.2.8.3.3 Specific message contents

Table 7.1.2.8.3.3-1: SystemInformationBlockType2 (all steps, Table 7.1.2.8.3.2-1)

Derivation path: 36.508 table 4.4.3.3-1

Information Element Value/Remark Comment Condition

SystemInformationBlockType2 ::= SEQUENCE {
radioResourceConfigCommon SEQUENCE {
rach-Configuration SEQUENCE {
ra-Supervisioninformation SEQUENCE {
preambleTransMax N10 Max value
mac-ContentionResolutionTimer sf64 Max value
}
}
}
}
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Table 7.1.2.8.3.3-2 RRCConnectionReconfiguration (step 1, Table 7.1.2.8.3.2-1)

Derivation path: 36.508 table 4.6.1-6, condition RBC-HO
Information Element Value/Remark Comment Condition
RRCConnectionReconfiguration ::= SEQUENCE {
criticalExtensions CHOICE {
c1 CHOICE{
rrcConnectionReconfiguration-r8 SEQUENCE {
mobilityControlinformation SEQUENCE { MobilityControllnformatio
n-HO
targetCellldentity PhysicalCellldentity of
Cell 2 (see 36.508 clause
4.4.4.2)
eutra-CarrierFreq Not present
}
}
}
}
}
7.1.2.9 MAC-Backoff Indicator
Editor's note: Thistest caseis not based on 36.321 v8.3.0.
7.1.29.1 Test Purpose (TP)
1)

with (UE in E-UTRA RRC_IDLE state and having initiated a random access procedure)
ensure that({
when { SS sends a Random Access Response including a Backoff Indicator but Random Access
Preamble identifier is different from the value received from the UE }
then{ UE does not send any RRC connection request }

}
2

with (UE in E-UTRA RRC_IDLE state and having initiated a random access procedure)
ensure that
when { SS sends a Random Access Response that does not contain an Backoff Indicator}
then{ UE sends a RRC connection request in the first scheduled UL transmission }

}
®)

with (UE in E-UTRA RRC_IDLE state and having initiated a random access procedure)
ensure that
when { { SS sends a Random Access Response contains Backoff Indicator and a Random Access
Preamble identifier with the same value as received from the UE }
then{ UE sends a RRC connection request before time equal to the Backoff Parameter Value
expires }

6.1.2.8.2 Conformance requirements

Editor’ s note: The conformance requirement is based on CR R2-083688 to TS 36.321 v8.2.0 that was agreed in
principle at RAN2#62-BIS meeting

References. The conformance requirements covered in the current TC are specified in: TS 36.321, clauses 5.1.4 and 7.2.
[TS36.321 clause 5.1.4]
- If notification of areception of the Random A ccess Response is received from lower layers, the UE shall:
- if the Random Access Response contains a Backoff Indicator sub header:

- set the backoff parameter value in the UE asindicated by the Bl field of the Backoff Indicator sub header
and Table 7.2-1.
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- €else, set the backoff parameter value in the UE to O ms.

If no Random Access Responseis received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END],
or if al received Random Access Responses contain Random Access Preamble identifiers that do not match the
transmitted Random Access Preambl e, the Random Access Response reception is considered not successful and the UE

shall:

- if inthis Random Access procedure:
- the Random Access Preamble was selected by MAC; or

- the Random Access Preamble and PRACH resource were explicitly signalled and will expire before the
next available Random Access occasion:

- based on the backoff parameter in the UE, select arandom backoff time value according to a uniform
distribution between 0 and the Backoff Parameter Value;

- delay the subsequent compute and apply a backoff value indicating when a new Random Access
transmission by the backoff time according to the backoff value shall be attempted;

[TS36.321 clause 7.2

Backoff Parameter values are presented in Table 7.2-1.

Table 7.2-1: Backoff Parameter values.

Index Backoff Parameter value (ms)
0
10
20
30
40
60
80
120
160
240
320
480
960

PR e
RERBowo~v~ourwNhrRO

7.1.2.9.3 Test description
7.1.2.9.3.1 Pre-test conditions

System Simulator
- Cdl1l
UE:

None.

Preamble

- Random Access settings in Systeml nformationBlockType2 are as specified in specific message content.

- TheUEisin state Registered, Idle Mode (state 2) according to [18].
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Table 7.1.2.9.3.1-1: Random Access Settings in SystemiInformationBlockType2
FFS

7.1.2.9.3.2 Test procedure sequence

Table 7.1.2.9.3.2-1: Backoff Parameter values.

X: Index Y: Backoff Parameter value (ms)
0
10
20
30
40
60
80
120
160
240
320
480
960

[l
BlR|B|o|o|N|o|u|s|wn|-|o
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Table 7.1.2.9.3.2-2: Main behaviour

St

Procedure

Message Sequence

Message

TP

Verdict

EXCEPTION: Steps 1 to 4 are repeated for
values of ‘X’ and 'y’ according to table
7.1.29.3.2-1

A

SS page the UE

Check: Does UE send a Random Access
Preamble?

Random Access Preamble

SS sends a Random Access Response with
the backoff parameter set to value Index field
‘x" and with the Random Access Preamble
identifier different from the value received from
the UE in the Random Access Preamble.

The SS sets Timer_T1 to the Backoff value 'y’
associated with the Index value ‘X’ and starts
Timer_T1.

Random Access Response(Bl,
RAPID)

Check: Does UE send any
RRCConnectionRequest while Timer_T1 is
running?

SS stops Timer_T1 and responds with a
Random Access Response with no back-off
indicator set and the Random Access
Preamble identifier value set to the same value
as received from the UE in the Random
Access Preamble.

Random Access
Response(RAPID)

Check: Does UE send an
RRCConnectionRequest message in the first
scheduled UL transmission?

MAC PDU
(RRCConnectionRequest)

The SS sends a Contention Resolution Failure.

MAC PDU (Un matching UE
Contention Resolution Identity)

EXCEPTION: Steps 8 to 11 are repeated for
values of ‘X’ and 'y’ according to table
7.1.29.3.2-1

Check: Does UE send a Random Access
Preamble?

Random Access Preamble

SS sends a Random Access Response with a
backoff parameter set to value Index field ‘X’
and the Random Access Preamble identifier
value set to the same value as received from
the UE in the Random Access Preamble. The
SS sets Timer_T1 to the Backoff value ‘y'+
[TBD ms] associated with the Index value X’
and starts Timer T1.

Random Access Response(Bl,
RAPID)

10

Check: Does UE send an
RRCConnectionRequest while Timer_T1 is
running?

MAC PDU
(RRCConnectionRequest)

11

The SS sends a Contention Resolution Failure.

MAC Control PDU (Un
matching UE Contention
Resolution Identity)

Editor'snote: In steps 4 and 5, SS behaviour is unclear, as step 4 does not describe the Random Access Preambl e,
and the step 5 seems to be a response matching with Random Access Preamble in step 2. At least a note

7.1.2.9.3.3

None

could be useful to clarify.

Specific Message Contents
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7.1.3 DL-SCH Data transfer

7.1.3.1 Correct handling of DL assignment / dynamic case
7.1.3.1.1 Test Purpose (TP)
(1)

with { UE in E-UTRA RRC CONNECTED state }
ensure that
when { UE receives downlink assignment on the PDCCH for the UE’s C-RNTI and receives data in the
associated subframe and UE performs HARQ operation }
then { UE sends a HARQ feedback on the HARQ process }
}

2

with { UE in E-UTRA RRC CONNECTED state }
ensure that
when { UE receives downlink assignment on the PDCCH with a C-RNTI unknown by the UE and data is
available in the associated subframe }
then { UE does not send any HARQ feedback on the HARQ process }
}

7.1.3.1.2 Conformance requirements
References: The conformance regquirements covered in the present TC are specified in: 3GPP TS 36.321 clause 5.3.1
[TS36.321, clause 5.3.1]

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on the DL-SCH for a particular UE
and provide the relevant HARQ information.

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, Temporary C-RNTI or RA-RNTI, the UE shall for
each TTI during Active Time, for each TT1 when a Random Access Response or Contention Resolution is expected and
for each TTI for which a DL assignment has been configured:

- if adownlink assignment for this TTI has been received on the PDCCH for the UE's C-RNTI, Temporary
C-RNTI:

- indicate the presence of a downlink assignment and the associated HARQ information to the HARQ entity
for thisTTI.

Editor’s note: L1 is configured, as needed, by upper layers or MAC [FFS] to monitor PDCCH for C-RNTI, and by
MAC to monitor PDCCH for Temporary C-RNTI and RA-RNTI.
7.1.3.1.3 Test description
7.1.3.1.31 Pre-test conditions

System Simulator

- Cdll

UE:

None.

Preamble

- The generic procedure to get UE in test state Loopback Activated (State 4) according to TS 36.508 clause 4.5 is
executed, with al the parameters as specified in the procedure except that the RLC SDU sizeis set to return no
datain uplink.
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7.1.3.1.3.2 Test procedure sequence

Table 7.1.3.1.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 SS transmits a downlink assignment including <-- (PDCCH (C-RNTI)) - -
the C-RNTI assigned to the UE
2 SS transmits in the indicated downlink <-- MAC PDU - -
assignment a RLC PDU in a MAC PDU.
3 Check: Does the UE transmit an HARQ ACK --> HARQ ACK 1 P
on PUCCH?
4 SS transmits a downlink assignment to <-- (PDCCH (unknown C-RNTI)) - -
including a C-RNTI different from the assigned
to the UE
5 | SStransmits in the indicated downlink <-- MAC PDU - -
assignment a RLC PDU in a MAC PDU.
6 Check: Does the UE send any HARQ ACK on --> HARQ ACK 2 F
PUCCH?
7.1.3.1.3.3 Specific Message Contents
None.
7.1.3.2 Correct handling of DL assignment: semi persistent case
7.1.3.21 Test Purpose (TP)
1)

with { UE in E-UTRA RRC Connected state with DRB established}
ensure that {
when { UE receives a DL assignment addressed to its SPS-CRNTI in sub-frame y and with NDI set as 0

then { UE starts receiving DL MAC PDU in sub frames y+4+n* [semiPersistSchedIntervalDL] where
‘n’ is positive integer starting at zero}

)

with { UE in E-UTRA RRC Connected state with DRB established and stored DL SPS grant to receive MAC
PDU at subframe y+4+n* [semiPersistSchedIntervalDL] }
ensure that
when { UE receives a DL assignment addressed to its SPS-CRNTI in sub-frame p and with NDI set as

0, where p!= y+n*[semiPersistSchedIntervalDL] }

then { UE starts receiving DL MAC PDU in sub frames p+4+n* [semiPersistSchedIntervalDL] and
stops receiving DL MAC PDU at sub frames y+4+n* [semiPersistSchedIntervalDL]where ‘n’ is positive
integer statriting at zero}

3
with { UE in E-UTRA RRC_Connected state with DRB established and stored DL SPS grant to receive MAC
PDU at subframe p+4+n* [semiPersistSchedIntervalDL] }

ensure that
when { UE receives a DL assignment [for retransmission] addressed to its SPS-CRNTI in sub-frame z
and with NDI set as 1, where z!= p+n*[semiPersistSchedIntervalDL] }
then { UE receives MAC PDU in sub frame z+4 as per the new grant for SPS-CRNTI}

4

with { UE in E-UTRA RRC Connected state with DRB established and stored DL SPS grant to receive MAC
PDU at subframe z+4+n* [semiPersistSchedIntervalDL] }
ensure that
when { UE receives a DL assignment addressed to its CRNTI in sub-frame p, such that p+4=
z+4+n* [semiPersistSchedIntervalDL] }
then { UE receives MAC PDU in sub frame p+4 as per grant addresed to its C-RNTI }
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®)

with { UE in E-UTRA RRC_Connected state with DRB established and stored DL SPS grant to receive MAC
PDU at subframe z+4+n* [semiPersistSchedIntervalDL] }
ensure that
when { UE receives a RRCConnectionReconfiguration including the mobilityControlInformation and
hence resulting in SPS grant deactivation}
then { UE stops receiving DL MAC
PDU’s as per stored SPS grant in sub frame z+4+n* [semiPersistSchedIntervalDL] }

}
Editors note: SPS Grant deactivation is not very clear

7.1.3.2.2 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 36.321 clause 5.3.1 and
36.331 clause 5.3.10.5.

[TS36.321, clause 5.3.1]

Downlink assignments transmitted on the PDCCH indicate if there is atransmission on the DL-SCH for a particular UE
and provide the relevant HARQ information.

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI
during Active Time, for each TTI when a Random Access Response or Contention Resolution is expected and for each
TTI for which aDL assignment has been configured:

- if adownlink assignment for this TTI has been received on the PDCCH for the UE’'s C-RNTI, or Temporary
C-RNTI:

- indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ
entity for thisTTI.

- ese if adownlink assignment for this TTI has been received on the PDCCH for the UE’'s Semi-Persistent
Scheduling C-RNTI:

- if the NDlI in the received HARQ information is 1:
- consider the NDI not to have been toggled,;
- indicate a downlink assignment and the associated HARQ information to the HARQ entity for this TTI.
- €se if theNDI inthereceived HARQ information is O:
- store the downlink assignment and the associated HARQ information as configured downlink assignment;

- initialise (if not active) or re-initialise (if already active) the configured downlink assignment to start in
this TTI and to recur with the periodicity configured via RRC;

- setthe HARQ Process ID to [the HARQ Process ID associated with this TTI];
- consider the NDI bit to have been toggled;

- indicate the presence of a configured downlink assignment and deliver the stored HARQ information to
the HARQ entity for thisTTI.

- €se if [PDCCH condition for deactivation of SPS]:
- clear the configured downlink assignment (if any).
- dse, if adownlink assignment for this TTI has been configured:

- ingtruct the physical layer to receive, in this TTI, transport(s) block on the DL-SCH according to the
configured downlink assignment and to deliver it to the HARQ entity;

- setthe HARQ Process ID to [the HARQ Process I D associated with this TTI];

- consider the NDI hit to have been toggled;
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- indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the
HARQ entity for thisTTI.

[TS36.331, clause 5.3.10.5]
Authors Note: Isthis allowed?
1> if the received RRCConnectionReconfiguration message includes the mobilityControl I nformation:
2> if SPSresourceis activated:

3> deactivate SPS resource;

7.1.3.2.3 Test description
7.1.3.2.3.1 Pre-test conditions

System Simulator:

- Cdl1l

UE:

None.

Preamble:
- TheUEisin state Loopback Activated (state 4) according to [18].

- Theloop back sizeis set in such away that one RLC SDU in DL shall resultin 1 RLC SDU’sin UL of same
size.

- Following specific parametersin table 7.1.3.2.3.1-1 are alocated to the UE during preamble.

Table 7.1.3.2.3.1-1: specific Parameters in RRCConnectionReconfiguration

Parameter Value
semiPersistSchedIntervalDL sf160
Semi-Persistent Scheduling C-RNTI FFS*

Editors Note: It is not yet clear how the SPS C-RNTI is assigned to UE.
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Table 7.1.3.2.3.2-1: Main behaviour

St

Procedure

Message Sequence

Message

TP

Verdict

The SS Transmits a DL assignment using UE'’s
SPS C-RNTI in sub frame ‘Y’, NDI=0

(DL SPS Grant)

The SS transmits in sub frame ‘Y+4’, DL MAC
PDU containing a RLC PDU [DL-SQN=0]on
DRB

MAC PDU

Check: Does the UE transmit a HARQ ACK?

>

HARQ ACK

The SS transmits in sub frame
‘Y+4+X[semiPersistSchedIntervalDL]’, DL
MAC PDU containing a RLC PDU [DL-
SQN=1]Jon DRB

MAC PDU

Check: Does the UE transmit a HARQ ACK?

HARQ ACK

The SS Transmits a DL assignment using UE’s
SPS C-RNTI in sub frame ‘P’, NDI=0;
[Where Y+X<P< Y+2X]

(DL SPS Grant)

The SS transmits in sub frame ‘P+4’, DL MAC
PDU containing a RLC PDU [DL-SQN=2]on
DRB

MAC PDU

Check: Does the UE transmit a HARQ ACK?

HARQ ACK

© |00

The SS transmits in sub frame ‘Y+4+2X', DL
MAC PDU containing a RLC PDU [DL-
SQN=3]Jon DRB

MAC PDU

10

Check: Does the UE transmit a HARQ
Feedback?

HARQ ACK/NACK

11

The SS transmits in sub frame ‘P+
4+X[semiPersistSchedintervalDL]’, DL MAC
PDU containing a RLC PDU [DL-SQN=3]on
DRB; CRC is calculated in such a way will
result in CRC error in UE.

MAC PDU

12

Check: Does the UE transmit a HARQ NACK?

>

HARQ NACK

2,3

13

The SS Transmits a DL assignment using UE’s
SPS C-RNTI in sub frame ‘Z’, NDI=1;

Where [P < Z <P+1X]; The DL HARQ process
is same as in step 11

(DL SPS Grant)

14

The SS re-transmits in sub frame ‘Z+4’, DL
MAC PDU containing a RLC PDU [DL-
SQN=3]on DRB;

<-

MAC PDU

15

Check: Does the UE transmit a HARQ ACK?

HARQ ACK

16

The SS transmits in sub frame
‘P+4+2X[semiPersistSchedIntervalDL]’, DL
MAC PDU containing a RLC PDU [DL-
SQN=4]on DRB

MAC PDU

17

Check: Does the UE transmit a HARQ ACK?

HARQ ACK

18

The SS Transmits a DL assignment using UE’s
C-RNTI in sub frame
‘P+3X[semiPersistSchedintervalDL]’

(DL Grant)

19

The SS transmits in sub frame
‘P+4+3X[semiPersistSchedIntervalDL]’, DL
MAC PDU containing 1 RLC PDU'’s [DL-
SQN=4]on DRB; Size of RLC PDU is different
than all previous PDU’s

<-

MAC PDU

20

Check: Does the UE transmit a HARQ ACK ?

HARQ ACK

21

SS transmits an UL Grant sufficient for
transmitting loop back PDU'’s corresponding to
DL RLC PDU’s with SQN's0to 4

(UL Grant)

22

The UE MAC PDU transmits loop back SDU’s
corresponding to DL RLC PDU’s with SQN 0 to
4

->

MAC PDU

23

SS Transmits RRCConnectionReconfiguration
including the mobilityControlinformation
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24 | The UE transmits - -
RRCConnectionReconfigurationComplete

25 | The SS transmits in sub frame <- MAC PDU - -
‘Y+4+nX[semiPersistSchedIntervalDL]’, DL
MAC PDU containing 1 RLC PDU'’s [DL-
SQN=5]on DRB; [n>4]

26 Check: The UE transmits a HARQ Feedback --> HARQ ACK/NACK 5 F

Notel: Steps21 and 22 are executed to bring UE in stable state.

7.1.3.2.3.3 Specific message contents
None.
7.1.3.3 MAC PDU header handling

Editor's note: Thistest caseis not based on 36.321 v8.3.0.

7.1.3.31 Test Purpose (TP)

)

with { UE in E-UTRA RRC CONNECTED state }
ensure that
when { UE receives a MAC PDU with a MAC header containing a Length field L value that is greater
than the remaining MAC payload size }
then { UE discards PDU }
}

2

with { UE in E-UTRA RRC CONNECTED state }
ensure that
when { UE receives a MAC PDU where in the MAC header an Extension field E is set to "1" in the
last MAC sub-header and there after no more MAC SDUs or padding follow }
then { UE discards PDU }
}

3

with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
when { UE receives a MAC PDU containing one MAC SDU and two sub-headers where one contains a
Length field L=0 }
then { UE reads the MAC header and correctly delivers the higher layers }
}

4

with { UE in E-UTRA RRC_CONNECTED state }
ensure that {
when { UE receives a MAC PDU with multiple sets of R/R/E/LCID fields set to correct values in the
MAC header and containing the respective MAC SDUs and MAC control elements }
then { UE reads the MAC header and correctly delivers the higher layers }
}

Editor'sNote:  Handling of erroneous datais FFS (TP1, TP2 and TP3)

7.1.3.3.2 Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clause 6.1.2
and 6.2.1.

[TS36.321, clause 6.1.2]

A MAC PDU consists of aMAC header, zero or more MAC Service Data Units (MAC SDU), zero, or more MAC
control elements, and optionally padding; as described in Figure 6.1.2-3.

Both the MAC header and the MAC SDUs are of variable sizes.
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A MAC PDU header consists of one or more MAC PDU sub-headers; each sub header corresponding to either aMAC
SDU, aMAC control element or padding.

A MAC PDU sub header consists of the six header fields R/R/E/LCID/F/L but for the last sub header in the MAC PDU
and for fixed sized MAC control elements. The last sub header in the MAC PDU and sub-headers for fixed sized MAC
control elements consist solely of the four header fields R/R/E/LCID. It follows that aMAC PDU sub header
corresponding to padding consists of the four header fields R/R/E/LCID.

R|R|E LCID Oct 1 R|R|E LCID Oct 1
F L Oct 2 F L Oct 2
L Oct 3
R/R/E/LCID/F/L sub-header with R/R/E/LCID/F/L sub-header with
7-bits L field 15-bits L field

Figure 6.1.2-1: R/R/E/LCID/F/L MAC sub header

R|IRJ|E LCID Oct 1

R/R/E/LCID sub-header

Figure 6.1.2-2: R/R/E/LCID MAC sub header

MAC PDU sub-headers have the same order as the corresponding MAC SDUs, MAC control elements and padding.

MAC control elements, except Padding BSR, are always placed before any MAC SDU. Padding BSR occurs at the end
of the MAC PDU.

Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required but cannot be
achieved by padding at the end of the MAC PDU.

When single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU, one
or two MAC PDU sub-headers corresponding to padding are inserted before the firsst MAC PDU sub header
corresponding to aMAC SDU; or if such sub header is not present, before the last MAC PDU sub header corresponding
toaMAC control element.

A maximum of one MAC PDU can be transmitted per TB per UE. [Depending on the physical layer category], one or
two TBs can be transmitted per TTI per UE.

R/R/E/LCID R/R/E/LCID[/F/L] R/R/E/LCID/F/L R/R/E/LCID/F/L s R/R/E/LCID/F/L R/R/E/LCID padding
sub-header sub-header sub-header sub-header sub-header sub-header
MAC Control | MAC Control Paddin
MAC header MAC SDU e MAC SDU 9
element 1 element 2 (opt)

4———— —————— MACpayloagd———————

Figure 6.1.2-3: MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding
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[TS36.321, clause 6.2.1]
The MAC header is of variable size and consists of the following fields:

- LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or
the type of the corresponding MAC control element or padding as described in tables 6.2.1-1 and 6.2.1-2 for the
DL and UL-SCH respectively. Thereis one LCID field for each MAC SDU, MAC control element or padding
included in the MAC PDU. The LCID field sizeis5 bits;

- L: The Length field indicates the length of the corresponding MAC SDU or MAC control element in bytes.
ThereisoneL field per MAC PDU sub header except for the last sub header and sub-headers corresponding to
fixed-sized MAC control elements. The size of the L field isindicated by the F field;

- F: The Format field indicates the size of the Length field asindicated in table 6.2.1-3. There is one F field per
MAC PDU sub header except for the last sub header and sub-headers corresponding to fixed-sized MAC control
elements. The size of the Ffield is 1 bit. If the size of the MAC SDU or MAC control element is less than 128
bytes, the UE shall set the value of the F field to O, otherwise the UE shall setitto 1;

- E: TheExtension field isaflag indicating if morefields are present in the MAC header or not. The E field is set
to"1" to indicate another set of at least R/R/E/LCID fields. The E field is set to "0" to indicate that either aMAC
SDU, aMAC control element or padding starts at the next byte;

- R: Reserved hits.
The MAC header and sub-headers are octet aligned.

Table 6.2.1-1 Values of LCID for DL-SCH

Index LCID values

00000 CCCH
00001-XXXXX Identity of the logical channel
XXxxx-11011 Reserved

11100 UE Contention Resolution Identity

11101 Timing Advance

11110 DRX Command

11111 Padding

Table 6.2.1-2 Values of LCID for UL-SCH

Index LCID values

00000 CCCH
00001-yyyyy Identity of the logical channel
Yyyyy-11010 Reserved

11011 Power Headroom Report

11100 C-RNTI

11101 Short Buffer Status Report

11110 Long Buffer Status Report

11111 Padding

Table 6.2.1-3 Values of F field:

Index Size of Length field (in bits)
0 7
1 15

Editor’ s note: xxxxx and yyyyy are FFS
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7.1.3.3.3

7.1.3.3.3.1

Test description

Pre-test conditions

System Simulator

UE:

None.

Cdl 1l

Preamble

Editor's note: there is no information towards what should be the size of aMAC PDU allocated. Should it be so that
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The UE isin state Loopback Activated (state 4) according to [18].

SS sets the downlink and uplink shared channel configuration transport block size (TBS) to accommodate one
MAC PDU packet plus PDCP/RLC/MAC header without padding.

in each test step where data are transmitted, all the data can be transmitted in asingle MAC PDU (e.g.

RLC PDUs are al concatenated)?

7.1.3.3.3.2 Test procedure sequence
Table 7.1.3.3.3.2-1: Main behaviour
St Procedure Message Sequence TP  Verdict
U-S Message
1 The SS transmits a RLC SDU contained in a <-- MAC PDU with incorrect header 1 -
MAC PDUs with the respective MAC sub- (L > MAC SDU size) (containing a
header containing a value of the Length field L RLC PDU)
= x that is greater than the max MAC SDU size
=y (where x>y).
2 Check: Doe the UE transmit a RLC SDU for a - - 1 F
period of [1s]? (Note 1)
3 SS sends RLC SDU contained in a MAC PDU <-- MAC PDU with incorrect header -2 -
where an Extension field E is set to "1" in the (E) (containing a RLC PDU)
last MAC sub-header and there after no more
MAC SDUs or padding follow.
4 Check: Does the UE transmit a RLC SDU for a - - 2 F
period of [1s]? (Note 1)
5 | The SS transmits a RLC SDU contained in a <-- MAC PDU with one incorrect sub- 3 -
MAC PDU where there are two MAC sub- header (L = 0) plus one correct
headers and only one MAC SDU. The first sub-header (containing 1 RLC
sub-header contains Length field L "0" and the PDU)
second sub-header contains the correct sub-
header fields with respect to its MAC SDU.
6 Check: Does the UE transmit a RLC SDU? --> MAC PDU with correct header 3 P
containing only one sub-header
(containing 1 RLC PDU)
7 The SS transmits10 RLC SDUs contained in <-- MAC PDU with correct header 4 -
MAC PDUs where the MAC header contains (containing 10 RLC PDUSs)
multiple sets of correctly configured MAC sub-
headers.
8 Check: Does the UE transmit return 10 RLC --> MAC PDU with correct header 4 P
SDUs? (containing 10 RLC PDUs)
Note 1.  Confirms UE has discarded the received MAD PDU.

Editor's note: In step 1, description is not consistent between "procedure” and "message”. Is the intention to say that
alength field is greater than the total MAC PDU size minus the lengths of all MAC sub headers and their

associated MAC SDUSs?
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Editor's note: In step 6, is anything in the "message" column to be checked which is not mentioned in the procedure
column? If so, the description should be more specific with respect to how to judge that a header is

correct.
7.1.3.3.3.3 Specific Message Contents
None
7134 Correct HARQ process handling[DCCH /DTCH]
7.1.3.41 Test Purpose (TP)
1)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established}
ensure that {
when { the UE receives a MAC PDU for DRB and CRC fails}
then { the UE transmits a NACK for the corresponding HARQ process}

}
2

with { UE in E-UTRA RRC_ CONNECTED state with DRB established}
ensure that
when { the UE receives a MAC PDU retranmission for DRB, and results in CRC pass on combined data}
then { the UE transmits an ACK for the corresponding HARQ process and delivers data to upper
layers}

7.1.3.4.2 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.3.2.1 &
5.3.2.2.

[TS36.321, clause 5.3.2.1]

Thereis one HARQ entity at the UE which maintains a number of parallel HARQ processes. Each HARQ processis
associated with aHARQ processidentifier. The HARQ entity directs HARQ information and associated TBs received
on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).

The number of DL HARQ processes and soft buffers are specified in [5], subclause 5.1.4.1.2.

When the physical layer is configured for spatial multiplexing [2], one or two TBs are expected per subframe.
Otherwise, one TB is expected per subframe.

The UE shall:
- If adownlink assignment has been indicated for this TTI:

- alocate the TBs received from the physical layer and the associated HARQ information to the HARQ
processes indicated by the associated HARQ information.

- If adownlink assignment has been indicated for the broadcast HARQ process:
- dlocate the received TB to the broadcast HARQ process.
NOTE: Incase of BCCH adedicated broadcast HARQ processis used.
[TS36.321, clause 5.3.2.2]
For each received TB and associated HARQ information, the HARQ process shall:

- if the NDI, when provided, has been toggled compared to the value of the previous received transmission for this
HARQ process; or

- if the HARQ processis equal to the broadcast process and the physical layer indicates a new transmission; or
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- if thisisthe very first received transmission for this HARQ process.
- replace the data currently in the soft buffer for this HARQ process with the received data.
- if the data has not yet been successfully decoded:
- combine the received data with the data currently in the soft buffer for this HARQ process.
- if the TB sizeisdifferent from the last valid TB size signalled for this HARQ process:
- the UE may replace the data currently in the soft buffer for this HARQ process with the received data.
- attempt to decode the datain the soft buffer;
- if the datain the soft buffer was successfully decoded:
- if the HARQ processis equal to the broadcast process, deliver the decoded MAC PDU to RRC.
- €else, deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
- generate a positive acknowledgement (ACK) of the datain this HARQ process.
- ese
- generate a negative acknowledgement (NACK) of the datain this HARQ process.

- if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention
Resolution is not successful (see subclause 5.1.5); or

- if the HARQ processis equa to the broadcast process; or
- if there isameasurement gap at the time of the transmission of the HARQ feedback:

- do not indicate the generated positive or negative acknowledgement to the physical layer.
- else

- indicate the generated positive or negative acknowledgement to the physical layer.
7.1.3.4.3 Test description
7.1.3.431 Pre-test conditions

System Simulator:

- Cdl1

UE:

None.

Preamble:

- TheUEisin state Loopback Activated (state 4) according to [18].
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7.1.3.4.3.2 Test procedure sequence

Table 7.1.3.4.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

EXCEPTION: Steps 1 to 8 are run 8 times
using test parameter values as given for each
iteration in table 7.1.3.4.3.2.-4.

1 The SS indicates a new transmission on <-- MAC PDU 1 -
PDCCH and transmits a MAC PDU (containing
an RLC PDU) on HARQ process X, but the
CRC is calculated in such a way that it will
result in CRC error on UE side. The AMD PDU
contains a full RLC SDU.

2 Check: Does the UE transmit a HARQ NACK? --> HARQ NACK 1 P

3 Check: Does the UE transmit a Scheduling --> (SR) 1 F
Request within 500ms after step 1?

- EXCEPTION: Step 3 below runs in parallel - - - -
with behaviour in table 7.1.3.4.3.2-3.

4 The SS indicates a retransmission on PDCCH <-- MAC PDU - -
and transmits the same MAC PDU like step 1,
with CRC is calculated in such a way that it will
result in CRC pass on UE side.

5 Check: Does the UE send a HARQ ACK? --> HARQ ACK 2 P

6 UE transmit a Scheduling Request on PUCCH --> (SR) - -

7 | The SS sends an UL grant suitable for the loop <-- (UL Grant) - -
back PDU to transmitted

8 | The UE transmit a MAC PDU containing the -> MAC PDU - -

loop back PDU corresponding to step 1 and 4

Table 7.1.3.4.3.2-2: Test Parameters

Iteration HARQ process (X)

1 0

2 1

3 2

4 3

5 4

6 5

7 6

8 7
7.1.3.4.3.3 Specific message contents
None.
7.1.35 Correct HARQ process handling [CCCH]
7.1.3.5.1 Test Purpose (TP)
1)

with { UE in E-UTRA RRC_ IDLE state with RRC connection establishment procedure initiated}
ensure that
when { UE receives a MAC PDU addressed to RA-RNTI }
then { UE does not transmit ACK/NACK for the corresponding HARQ process}

}
)

with { UE in E-UTRA RRC_ IDLE state with RRC connection establishment procedure initiated }
ensure that
when { UE receives a MAC PDU addressed to T-CRNTI without UE Contention Resolution Identity
matching the one included in the RRCConnectionRequest message }
then { UE does not transmit a ACK for the corresponding HARQ process |}
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3

with { UE in E-UTRA RRC_ IDLE state with RRC connection establishment procedure initiated }
ensure that
when { UE receives a MAC PDU addressed to T-CRNTI and cannot decode properly }
then { UE does not transmits a NACK for the corresponding HARQ }

}
©)

with { UE in E-UTRA RRC_ IDLE state with RRC connection establishment procedure initiated }
ensure that
when { UE receives a MAC PDU addressed to T-CRNTI with UE Contention Resolution Identity matching
the one included in the RRCConnectionRequest message }
then { UE transmits an ACK for the corresponding HARQ process and delivers data to upper layers}

1
7.1.3.5.2 Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.3.2.1 and
5.32.2.

[TS36.321, clause 5.3.2.1]

Thereis one HARQ entity at the UE which maintains a number of parallel HARQ processes. Each HARQ processis
associated with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received
on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).

The number of DL HARQ processes and soft buffers are specified in [5], subclause 5.1.4.1.2.

When the physical layer is configured for spatial multiplexing [2], one or two TBs are expected per subframe.
Otherwise, one TB is expected per subframe.

The UE shall:
- If adownlink assignment has been indicated for thisTTI:

- dlocate the TBsreceived from the physical layer and the associated HARQ information to the HARQ
processes indicated by the associated HARQ information.

- If adownlink assignment has been indicated for the broadcast HARQ process:
- dlocate the received TB to the broadcast HARQ process.
NOTE: Incase of BCCH adedicated broadcast HARQ processis used.
[TS36.321, clause 5.3.2.2]
For each received TB and associated HARQ information, the HARQ process shall:

- if the NDI, when provided, has been toggled compared to the value of the previous received transmission for this
HARQ process; or

- if the HARQ processis equal to the broadcast process and the physical layer indicates a new transmission; or
- if thisisthe very first received transmission for this HARQ process.
- replace the data currently in the soft buffer for this HARQ process with the received data.
- if aretransmissionisindicated for this HARQ process:
- if the data has not yet been successfully decoded:
- combine the received data with the data currently in the soft buffer for this HARQ process.
- if the TB sizeis different from the last valid TB size signalled for this HARQ process:
- the UE may replace the data currently in the soft buffer for this HARQ process with the received data.

- attempt to decode the data in the soft buffer;
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- if the datain the soft buffer was successfully decoded:
- if the HARQ processis equal to the broadcast process:
- deliver the decoded MAC PDU to RRC.
- edse
- déeliver the decoded MAC PDU to the disassembly and demultiplexing entity.
- generate a positive acknowledgement (ACK) of the datain this HARQ process.
- dse
- generate a negative acknowledgement (NACK) of the datain this HARQ process.

- if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and a UE the
Contention Resolution Identity match is not indicated successful (see subclause 5.1.5); or

- if the HARQ processis equa to the broadcast process; or
- if there is ameasurement gap at the time of the transmission of the HARQ feedback:

- do not indicate the generated positive or negative acknowledgement to the physical layer.
- else

- indicate the generated positive or negative acknowledgement to the physical layer.
7.1.3.5.3 Test description
7.1.3.53.1 Pre-test conditions

System Simulator:
- Cdl1

- System information taking into account parametersin table 7.1.3.5.3.3-1

UE:

None.

Preamble:

- TheUE sin state Registered, Idle mode state (state 2) according to [18].
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7.1.3.5.3.2 Test procedure sequence
Table 7.1.3.5.3.2-1: Main behaviour
St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS transmits a Paging message including - 1 -
a matched identity.
2 | The UE transmits Preamble on PRACH --> PRACH Preamble 1 -
3 | The SS transmits Random Access Response <-- Random Access Response 1 -
with matching RA-Id and including T-CRNTI.
The CRC is calculated in such a way, it will
result in CRC error on UE side
4 Check: does the UE transmit a HARQ --> HARQ ACK/NACK 1 F
ACK/NACK?
5 | Within ra-ResponseWindowSize from step 2, <-- Random Access Response 2 -
the SS re-transmits Random Access
Response in step 3. The CRC is calculated in
such a way, it will result in CRC pass on UE
side.
6 Check: does the UE transmit a HARQ ACK? --> HARQ ACK 1 F
7 The UE transmits a MAC PDU containing an --> MAC PDU - -
RRCConnectionRequest message.
8 | The SS transmits a valid MAC PDU containing <-- MAC PDU - -
RRCConnectionSetup, and including ‘UE
Contention Resolution Identity’ MAC control
element with not matching ‘Contention
Resolution Identity’.
9 Check: does the UE transmit a HARQ NACK? --> HARQ NACK 2 F
10 | The UE transmits Preamble on PRACH --> PRACH Preamble - -
11 | The SS transmits Random Access Response <-- Random Access Response - -
with matching RA-Id and including T-CRNTI.
12 | The UE transmits a MAC PDU containing an --> MAC PDU - -
RRCConnectionRequest message.
13 | The SS transmits a valid MAC PDU containing <-- MAC PDU - -
RRCConnectionSetup, and including ‘UE
Contention Resolution Identity’ MAC control
element with matching ‘Contention Resolution
Identity’. The CRC is calculated in such a way
that it will result in CRC error on UE side
14 | Check: Does UE transmit a HARQ NACK? --> HARQ NACK 3 F
15 | Within mac-ContentionResolutionTimer time <-- MAC PDU - -
from step 12, the SS transmits the same MAC
PDU like in step 13, but the CRC is calculated
in such a way that it will result in CRC pass on
UE side
16 | Check: does the UE transmit a HARQ ACK? --> HARQ NACK 4 P
17 | The UE transmits a MAC PDU containing an --> MAC PDU - -

RRCConnectionSetupComplete message
indicating acceptance of
RRCConnectionSetup message

Note: It isnot clear from core spec if the UE transmitsaNACK or not after step 10.
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7.1.3.5.3.3 Specific message contents

Table 7.1.2.4.3.3-1: SystemInformationBlockType2 (all steps, table 7.1.2.4.3.2-1)

Derivation path: 36.508 table 4.4.3.3-1

Information Element Value/Remark Comment Condition

SystemInformationBlockType2 ::= SEQUENCE {
radioResourceConfigCommon SEQUENCE {
rach-Configuration SEQUENCE {
ra-Supervisioninformation SEQUENCE {
preambleTransMax n3 Max Value
mac-ContentionResolutionTimer sf64 Max Value

}

}
prach-Configuration SEQUENCE {
prach-Configinfo SEQUENCE {
prach-Configurationindex 1 As per table 5.7.1-
2 of 25.211, this
results in PRACH
preamble
transmission start
in even frame
numbers and sub-
frame number 4

}
}}
ue-TimersAndConstants SEQUENCE{
t300 ms2000 T300

}
}
7.1.3.6 Correct HARQ process handling [BCCH]
7.1.3.6.1 Test Purpose (TP)
(1)

with { UE in E-UTRA RRC Idle state}
ensure that {
when { UE receives a MAC PDU addressed to S-RNTI}
then { UE does not send any ACK/NACK for the corresponding dedicated HARQ process}

}

7.1.3.6.2 Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.3.2.1 &
5.32.2.

[TS36.321, clause 5.3.2.1]

Thereis one HARQ entity at the UE which maintains a number of parallel HARQ processes. Each HARQ processis
associated with aHARQ process identifier. The HARQ entity directs HARQ information and associated TBs received
on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).

The number of DL HARQ processes and soft buffers are specified in [5], subclause 5.1.4.1.2.

When the physical layer is configured for spatial multiplexing [2], one or two TBs are expected per subframe.
Otherwise, one TB is expected per subframe.

The UE shall:

- If adownlink assignment has been indicated for this TTI:
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- dlocate the TBsreceived from the physical layer and the associated HARQ information to the HARQ
processes indicated by the associated HARQ information.

If a downlink assignment has been indicated for the broadcast HARQ process:

- dlocate the received TB to the broadcast HARQ process.

NOTE: In case of BCCH a dedicated broadcast HARQ processis used. [TS 36.321, clause 5.3.2.2]

For each received TB and associated HARQ information, the HARQ process shall:

if the NDI, when provided, has been toggled compared to the value of the previous received transmission for this
HARQ process; or

if the HARQ processis equal to the broadcast process and the physical layer indicates a new transmission; or
if thisisthe very first received transmission for this HARQ process:
- replace the data currently in the soft buffer for this HARQ process with the received data.
- if the data has not yet been successfully decoded:
- combine the received data with the data currently in the soft buffer for this HARQ process.
- if the TB sizeis different from the last valid TB size signalled for this HARQ process:
- the UE may replace the data currently in the soft buffer for this HARQ process with the received data.
attempt to decode the data in the soft buffer;
if the datain the soft buffer was successfully decoded:
- if the HARQ processis equa to the broadcast process, deliver the decoded MAC PDU to RRC.
- €ése, deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
- generate a positive acknowledgement (ACK) of the datain this HARQ process.
else:
- generate a negative acknowledgement (NACK) of the datain this HARQ process.

if the HARQ processis associated with atransmission indicated with a Temporary C-RNTI and a UE the
Contention Resol ution Identity match is not indicated successful (see subclause 5.1.5); or

if the HARQ processis equal to the broadcast process; or

if there is a measurement gap at the time of the transmission of the HARQ feedback:

- do not indicate the generated positive or negative acknowledgement to the physical layer.
else

- indicate the generated positive or negative acknowledgement to the physical layer.

7.1.3.6.3 Test description

7.1.3.6.3.1 Pre-test conditions

System Simulator:

UE:

None.

Cdl 1
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Preamble:

- TheUEisin state Registered, Idle mode (state 2) according to [18].

7.1.3.6.3.2 Test procedure sequence

Table 7.1.3.6.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

1 The SS transmits an updated system - - - -
information with S-RNTI addressed in L1/L2
header. CRC is calculated in such a way, it will
result in CRC fail on UE side. Dedicated
HARQ process for broadcast is used.

2 Check: Does the UE transmit a HARQ NACK ? -> HARQ NACK 1 F

3 | Wait for 10 seconds for UE to attempt to read - - - -
the modified system information.

4 | The SS transmits a Paging message including <-- -
a matched identity.

45 | Check: does the UE transmits a MAC PDU --> MAC PDU 1 P
containing an RRCConnectionRequest
message?

6 | The SS transmits an updated system
information with S-RNTI addressed in L1/L2
header. CRC is calculated in such a way, it will
result in CRC fail on UE side. Dedicated
HARQ process for broadcast is used.

7 Check: does the UE transmit an ACK? -> HARQ ACK 1 F

8 Wait for 10 seconds for UE to read the - -
modified system information.

9 | The SS transmits a Paging message including <-- - - -
a matched identity.
10 | Check: does the UE transmit a MAC PDU --> MAC PDU 1 P

containing an RRCConnectionRequest
message, using PRACH resources as in new
Sl.

7.1.3.6.3.3 Specific message contents

Table 7.1.3.6.3.3-1: SystemInformationBlockType2 (steps 1 and 6 of table 7.1.3.6.3.2-1)

Derivation path: 36.508 table 4.4.3.3-1

Information Element Value/Remark Comment Condition

SystemInformationBlockType2 ::= SEQUENCE {
radioResourceConfigCommon SEQUENCE {
prach-Configuration SEQUENCE {

rootSequencelndex Value different than As per table 5.7.1-
default 2 of 25.211, this
results in PRACH
preamble

transmission start
in even frame
numbers and sub-
frame number 4
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7.1.3.7 MAC-Padding
7.1.3.7.1 Test Purpose (TP)
1)

with (UE in E-UTRA RRC_CONNECTED state)
ensure that {
when{ UE is receiving RLC PDUs in MAC PDUs with padding greater than 2 bytes }
then { UE acknowledge reception of the RLC PDUs }
1

2

with (UE in E-UTRA RRC_CONNECTED state)
ensure that
when { UE is receiving RLC PDUs in MAC PDUs with padding less than 2 bytes }
then { UE acknowledge reception of the RLC PDUs }

}
3

with (UE in E-UTRA RRC_CONNECTED state)
ensure that
when { SS is tranmitting a MAC control Timing Advance PDU with padding less than 2 bytes and no
Data MAC PDU sub-headers followed by tranmitting a RLC PDU using the new Timing Advance value }
then { UE acknowledge reception of the RLC PDU }

1
7.1.3.7.2 Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 6.1.2.

[TS36.321 clause 6.1.2]

Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required but cannot be
achieved by padding at the end of the MAC PDU.

When single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU, one
or two MAC PDU sub-headers corresponding to padding are inserted before the first MAC PDU sub header
corresponding to aMAC SDU; or if such sub header is not present, before the last MAC PDU sub header corresponding
toaMAC control element.

A maximum of one MAC PDU can be transmitted per TB per UE.

R/R/E/LCID | RIRIE/ACIDIF/L] | RIRIEACID/FIL | RIRIEACID/FL | . | RRELCIDIFIL | R/R/ELCID padding
sub-header sub-header sub-header sub-header sub-header sub-header
MAC Control | MAC Control Paddin
MAC header MACSDU | --- | MACSDU ¢
element 1 element 2 (opt)

«4—— —————————— MACpayload—————

Figure 6.1.2-3: MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding
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7.1.3.7.3 Test description
7.1.3.7.3.1 Pre-test conditions

System Simulator

- Cdll

UE:

None.

Preamble

- TheUEisin state Loopback Activated (state 4) according to [18].

86

- TheUL RLC SDU sizeis set to not return any data.

ETSI
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7.1.3.7.3.2 Test procedure sequence

Table 7.1.3.7.3.2-1: Main behaviour

St Procedure Message Sequence TP  Verdict
U-S Message
1 The SS transmits a MAC PDU containing a <-- MAC PDU(AMD PDU, padding) - -

RLC SDU in an AMD PDU with polling field ‘P’
setto ‘1'. The MAC SDU payload is set 10-
bytes smaller than the TB size allocated in the
DL Assignment minus AMD PDU and MAC

headers.

2 Check: Does the UE transmit an RLC STATUS --> RLC STATUS PDU (ACK_SN ‘n’) 1 P
PDU with ACK_SN field equal to 1?

3 The SS transmits a MAC PDU containing a <-- MACPDU(AMD PDU, one byte - -
RLC SDU in an AMD PDU. The MAC SDU padding)

payload is set to 1-byte smaller than the TB
size allocated in the DL Assignment minus

AMD PDU and MAC headers. SS adds a 1
byte padding by inserting a MAC PDU sub-
header before first Data MAC PDU sub-

header.

4 Check: does the UE transmit an RLC STATUS --> MAC PDU(RLC STATUS PDU 2 P
PDU with ACK_SN field equal to 2? (ACK_SN =2)

5 | The SS sets the downlink assignment for TBS - - - -
of "16-bits’

6 | The SS transmits a Timing Advance without <-- MAC Control PDU(Timing - -
any additional padding. Start Timer_1 = Time Advance)

Alignment timer value.

7 The SS sets the downlink assignment for TBS - - - -

of '24-bits’
8 | The SS waits a time period equal to 0.5 of <-- MAC Control(Timing Advance) + - -
Timer_1 value and configures a MAC PDU that 1-byte padding

consists of only a Control MAC PDU sub
header (8-bits). Transmit another Timing
Advance MAC PDU (8-bits) which leaves 1-
byte padding. The SS does not transmit any
subsequent timing alignment. Restart Timer_1
= Time Alignment timer value

9 The SS waits a time period equal to 0.7 of <-- MAC PDU(AMD PDU (SN=2, P=1) - -
Timer_1 and then transmits MAC PDU
containing one RLC SDU in an AMD PDU with
polling field ‘P’ set to ‘1.

10 | Check: does the UE transmit an RLC STATUS --> MAC PDU(RLC STATUS PDU 3 P
PDU acknowledging the reception of the RLC (ACK_SN =3)
PDU in step 9?

7.1.3.7.3.3 Specific Message Contents

None.

7.1.4 UL-SCH Data Transfer

7141 Correct handling of UL assignment / dynamic case
7.1.4.11 Test Purpose (TP)
1)

with { UE in E-UTRA RRC CONNECTED state }
ensure that
when { UE receives for a TTI an uplink grant with valid C-RNTI}
then { UE transmits data and associated HARQ information to the HARQ entity for this TTI }

}
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7.1.4.1.2 Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clause 5.4.1.
[TS36.321, clause 5.4.1]

In order to transmit on the UL-SCH the UE must have avalid uplink grant (except for non-adaptive HARQ
retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be
configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from
lower layers.

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI:
- if anuplink grant for this TTI has been received on the PDCCH for the UE’s C-RNTI or Temporary C-RNTI; or
- if an uplink grant for this TTI has been received in a Random Access Response:
- déeliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.
- €se if anuplink grant for this TTI has been received on the PDCCH for the UE’s Semi-Persistent C-RNTI:
- if the NDlI in the received HARQ information is 1:
- consider the NDI not to have been toggled,;

- indicate avalid uplink grant and the associated HARQ information to the HARQ entity for thisTTI.

NOTE: The period of configured uplink grantsisexpressed in TTIs.

NOTE: If the UE receives both agrant for its RA-RNTI and a grant for its C-RNTI, the UE may choose to
continue with either the grant for its RA-RNTI or the grant for its C-RNTI.

7.1.4.1.3 Test description
7.1.4.131 Pre-test conditions

System Simulator

- Cdll

UE:

None.

Preamble:

- TheUEisin state Loopback Activated (state 4) according to [18].
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7.1.4.1.3.2 Test procedure sequence

Table 7.1.4.1.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

1 The SS ignores scheduling requests and does - - - -
not allocate any uplink grant.

2 SS transmits a MAC PDU including a RLC <-- MAC PDU 1 -
SDhU

3 | The SS responds to any scheduling grants by <-- (UL Grant (C-RNTI)) - -
sending an UL Grant, allowing the UE to return
the RLC SDU as received in step 2, on
PDCCH with the C-RNTI as assigned to the

UE.

4 Check: Does the UE transmit associated > HARQ ACK 1 P
HARQ information with RV=07?

5 Check: Does the UE transmit a MAC PDU? --> MAC PDU 1 P

6 | The SS ignores scheduling requests and does - - - -
not allocate any uplink grant.

7 SS transmits a MAC PDU containing a RLC <-- MAC PDU - -
SbU

8 | The SS responds to any scheduling grants by <-- (UL Grant (unknown C-RNTI)) - -
sending an UL Grant, allowing the UE to return
the RLC SDU as received in step 7, on
PDCCH, but with a C-RNTI different from the
C-RNTI assigned to the UE.

9 Check: Does the UE transmit associated --> HARQ ACK 1 P
HARQ information with RvV=07?

10 | Check: Does the UE transmit any MAC PDU? - - 1 F

7.1.4.1.3.3 Specific message contents.

None.

7.1.4.2 Correct handling of UL assignment / semi persistent case

7.1.4.2.1 Test Purpose (TP)

@)

with { UE in E-UTRA RRC Connected state with DRB established}
ensure that
when { UE receives a UL grant addressed to its SPS-CRNTI in sub-frame y and with NDI set as 0 }
then { UE starts transmitting UL MAC PDU in sub frames y+4+n* [semiPersistSchedIntervalUL] where
‘n’ is an integer [>=0] }

)

with { UE in E-UTRA RRC Connected state with DRB established and stored UL SPS grant to transmit MAC
PDU at subframe y+4+n* [semiPersistSchedIntervalUL] }
ensure that

when { UE receives a UL grant addressed to its SPS-CRNTI in sub-frame P and with NDI set as 0,
where p!= y+n*[semiPersistSchedIntervalUL] }

then { UE starts transmiting UL MAC PDU in sub frames p+4+n* [semiPersistSchedIntervalUL] and

stops transmiting UL MAC PDU at sub frames y+4+n* [semiPersistSchedIntervalUL]where ‘n’ is an integer
[>=0] }

®3)
with { UE in E-UTRA RRC_Connected state with DRB established and stored UL SPS grant to transmit MAC
PDU at subframe y+4+n* [semiPersistSchedIntervalUL] }

ensure that
when { UE receives a UL grant [for retransmission] addressed to its SPS-CRNTI in sub-frame z and
with NDI set as 1, for the corresponding HARQ Process, where z!= y+n*[semiPersistSchedIntervalUL] }
then { UE re-tranmis MAC PDU in sub frame z+4 as per the new grant for SPS-CRNTI }
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4

with { UE in E-UTRA RRC_Connected state with DRB established and stored UL SPS grant to receive MAC
PDU at subframe z+4+n* [semiPersistSchedIntervalUL] }
ensure that
when { UE receives a UL grant addressed to its CRNTI in sub-frame p, such that in subframe p+4=
z+4+n* [semiPersistSchedIntervalUL] }
then { UE transmits MAC PDU in sub frame p+4 as per grant addresed to its C-RNTI }

®)

with { UE in E-UTRA RRC_Connected state with DRB established and stored UL SPS grant to receive MAC
PDU at subframe z+4+n* [semiPersistSchedIntervalUL] }
ensure that {
when { UE receives a RRCConnectionReconfiguration including the mobilityControlInformation and
hence resulting in SPS grant deactivation}
then { UE stops transmiting UL MAC
PDU’s as per stored SPS grant in sub frame z+4+n* [semiPersistSchedIntervalUL] }

Editors note: SPS Grant deactivation is not very clear

7.1.4.2.2 Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 clause 5.4.1 and
36.331 clause 5.3.10.5.

[TS 36.321, clause 5.4.1]

In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ
retransmissions) which it may receive dynamically on the PDCCH or in a Random A ccess Response or which may be
configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from
lower layers.

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI:
- if anuplink grant for this TTI has been received on the PDCCH for the UE’s C-RNTI or Temporary C-RNTI; or
- if anuplink grant for this TTI has been received in a Random Access Response;
- deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.
- €se if anuplink grant for this TTI has been received on the PDCCH for the UE’s Semi-Persistent C-RNTI:
- if the NDlI in the received HARQ information is 1:
- consider the NDI not to have been toggled,
- indicate avalid uplink grant and the associated HARQ information to the HARQ entity for this TTI.
- eseif the NDI in the received HARQ information is O:
- store the uplink grant and the associated HARQ information as configured uplink grant;

- initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI
and to recur with the periodicity configured via RRC;

- consider the NDI bit to have been toggled;

- indicate a configured uplink grant, valid for new transmission, and the associated HARQ information to
the HARQ entity for this TTI.

- ése if [PDCCH condition for deactivation of SPS):
- clear the configured uplink grant (if any).

- ese if anuplink grant for this TTI has been configured:
- consider the NDI hit to have been toggled;

- deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this TTI.
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NOTE: The period of configured uplink grantsis expressed in TTIs.

NOTE: If the UE receives both agrant for its RA-RNTI and a grant for its C-RNTI, the UE may choose to
continue with either the grant for its RA-RNTI or the grant for its C-RNTI.

[TS36.331, clause 5.3.10.5]
Authors Note: Isthis allowed?
1> if the received RRCConnectionReconfiguration message includes the mobilityControlInformation:
2> if SPSresourceis activated:

3> deactivate SPS resource;

7.1.4.2.3 Test description
7.1.4.23.1 Pre-test conditions

System Simulator:

- Cdll

UE:

None.

Preamble:
- TheUEisin state Loopback Activated (state 4) according to [18].

- Theloop back sizeis set in such away that one RLC SDU in DL shall resultin 1 RLC SDU’sin UL of same
size.

- Following specific parametersin table 7.1.4.2.3.1-1 are allocated to the UE during preamble.

Table 7.1.4.2.3.1-1: specific Parameters in RRCConnectionReconfiguration

Parameter Value
semiPersistSchedIntervalUL sf160
Semi-Persistent Scheduling C-RNTI FES*

Editors Note: It isnot yet clear how the SPS C-RNTI is assigned to UE.
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St

Procedure

Message Sequence TP

Message

Verdict

The SS transmits a DL MAC PDU containing 9
RLC SDU's

MAC PDU

The UE transmits a Scheduling Request,
indicating that loop back PDUs are ready for
transmission in UL RLC

(SR)

The SS transmits an UL Grant using UE's SPS
C-RNTI in sub frame 'Y’, NDI=0, allowing the
UE to transmit one loop back PDU per MAC
PDU.

(UL SPS Grant)

Check: Does the UE transmit a MAC PDU in
sub frame ‘Y+4'?

MAC PDU

The SS transmits a HARQ ACK

HARQ ACK

Check: does The UE transmit a MAC PDU in
sub frame
‘Y+4+X semiPersistSchedIntervalUL'?

MAC PDU

The SS transmits a HARQ ACK

HARQ ACK

The SS Transmits an UL Grant using UE’s
SPS C-RNTI in sub frame ‘P’, NDI=0,where
Y+X<P< Y+2X, and allowing the UE to
transmit two loop back PDUs per MAC PDU.

(UL SPS Grant)

Check: Does the UE transmit a MAC PDU in
sub frame ‘P+4’ as per grant in step 8?

MAC PDU

10

The SS transmits a HARQ ACK

HARQ ACK

11

Check: does the UE transmit a MAC PDU in
sub frame 'Y+4+2X'?

MAC PDU

12

Check: Does the UE transmit a MAC PDU in
sub frame ‘P+

4+X semiPersistSchedintervalUL’ as per grant
in step 8?

MAC PDU

13

The SS transmits a HARQ ACK

HARQ ACK

14

The SS Transmits an UL Grant using UE’s
SPS C-RNTI in sub frame ‘Z’, NDI=1, where P
< Z <P+1X; the UL HARQ process is the same
as in step 12

(UL SPS Grant)

15

Check: Does the UE transmit in sub frame
‘Z+4’ a MAC PDU as in step 12?

MAC PDU

16

The SS transmits a HARQ ACK

HARQ ACK

w

17

Check: Does the UE transmit a MAC PDU in
sub frame

‘P+4+2X semiPersistSchedIntervalUL’ as per
grantin step 8?

MAC PDU

18

The SS transmits a HARQ ACK

HARQ ACK

19

The SS Transmits a UL Grant using UE’s C-
RNTI in sub frame

‘P+3X semiPersistSchedintervalUL’; allowing
UE to transmit MAC PDU containing one RLC
Sbu

(DL Grant)

20

Check: Does the UE transmit a MAC PDU in
sub frame

‘P+4+3X semiPersistSchedIntervalUL’ as per
grant in step 19?

MAC PDU

21

The SS transmits a HARQ ACK

HARQ ACK

22

SS Transmits RRCConnectionReconfiguration
including the mobilityControllnformation

23

The UE transmits
RRCConnectionReconfigurationComplete

24

The SS transmits DL MAC PDU containing 1
RLC SDU’s

MAC PDU

25

The UE transmits Scheduling request,
indicating loop back PDU’s ready for
transmission in UL RLC

(SR)

ETSI




3GPP TS 36.523-1 version 8.0.1 Release 8 93 ETSI TS 136 523-1 v8.0.1 (2009-01)

26 | Check :does the UE transmit a MAC PDU in --> MAC PDU 5 F
sub frame

‘Y+4+nX semiPersistSchedIntervalUL’as per
grant in step 8?

27 | SS transmits an UL Grant <-- (UL Grant) - -
28 | The UE transmits MAC PDU as per grant in --> MAC PDU - -
step 27.

Note 1. Steps 27 and 28 are executed to bring UE in stable state.

7.1.4.2.3.

None.

7.1.4.3

3 Specific message contents

Logical channel prioritization handling

Editor's note: Thistest caseis not based on 36.321 v8.3.0.

7.1.431

@)

with {UE

Test Purpose (TP)

in E-UTRA RRC_CONNECTED state}

ensure that

when {

sending data on the uplink }

then { UE serves the logical channels according to their priority and configured PBR }

}

7.1.432

Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clauses 5.4.3.1.

[TS36.323, clause 5.4.3.1]

The Logical Channel Prioritization procedure is applied when a new transmission is performed.

RRC can control the scheduling of uplink data by giving each logical channel a priority where increasing priority values
indicate lower priority levels. In addition, each logical channel is given aPrioritized Bit Rate (PBR).

The UE shall perform the following Logical Channel Prioritization procedure when a new transmission is performed:

- The UE shall allocate resources to the logical channelsin the following sequence:

al thelogical channels are alocated resourcesin a decreasing priority order up to a value such that on
average, the served datarate for radio bearers that have data for transmission equals the configured PBR for
the radio bearer. If the PBR of aradio bearer is set to "infinity", the UE shall allocate resources for all the
datathat is available for transmission on the radio bearer before meeting the PBR of the lower priority radio
bearer(s);

if any resources remain, all the logical channels are served in a strict decreasing priority order until either the
datafor that logical channel or the UL grant is exhausted, whichever comes first.

- The UE shal also follow the rules below during the scheduling procedures above:

the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the
whole SDU (or partialy transmitted SDU or retransmitted RLC PDU) fits into the remaining resources;

if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill
the grant as much as possible;

the UE shall serve as much data asit can to fill the grant in general. However, if the remaining resources
require the UE to segment an RLC SDU with size smaller than x bytes or smaller than the L2 header size
(FFS), the UE may use padding to fill the remaining resources instead of segmenting the RLC SDU and
sending the segment.

Logical channels configured with the same priority shall be served equally the by UE.

ETSI



3GPP TS 36.523-1 version 8.0.1 Release 8 94 ETSI TS 136 523-1 v8.0.1 (2009-01)

MAC control elements for BSR, with exception of Padding BSR, have higher priority than U-plane Logical Channels.

At serving cell change, the first UL-DCCH MAC SDU to be transmitted in the new cell has higher priority than MAC
control elements for BSR.

7.1.4.3.3 Test description
7.1.4.3.3.1 Pre-test conditions

System Simulator:

- Cdl1l

Preamble:
- TheUEisin state Loopback Activated (state 4) according to [18].

- 3 DRBsare configured according to table 7.1.4.3.3.1-1.

Table 7.1.4.3.3.1-1: Priority and PBR settings

DRB Priority PBR
DRB1 1 8 kBytes/s
DRB2 2 16 kBytes/s
DRB3 3 32 kBytes/s
7.1.4.3.3.2 Test procedure sequence

Table 7.1.4.3.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

1 The SS sends N1 320-octet RLC SDUs on <-- RLC SDUs - -
DRB1, N2 320-octet RLC SDUs on DRB2, and
N3 320-octet RLC SDUs on DRB3.

EXCEPTION: the steps 2 to 4 are run 4 times
using the parameters specified for each run in
table 7.1.4.3.3.2-3. In addition, for each run,
the step 2 is run in parallel with the behaviour
specified in table 7.1.4.3.3.2-2.

2 For a duration of T2, the SS sends an UL grant <-- UL grants - -
of D octets every T1.

3 Check: the total number of octets of the UL - - 1 P
RLC SDUs received at the SS for each DRB
as follows:

- the total number of octets received for DRB1
is D1 octets +/- 10%
- the total number of octets received for DRB2
is D2 octets +/- 10%
- the total number of octets received for DRB3
is D3 octets +/- 10%

4 The SS re-establish the RLC for each RB at - - - -

the UE.
Table 7.1.4.3.3.2-2: Parallel behaviour
St Procedure Message Sequence TP | Verdict
Uu-S Message
1 The UE sends the RLC SDUs back to the SS. --> - - -
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Parameter First run Second run Third run Fourth run
N1 (SDUs) 13 13 7 104
N2 (SDUs) 25 25 50 25
N3 (SDUs) 50 50 50 50
D (octets) 1128 568 1128 2280
T1 (ms) 20 20 20 20
T2 (ms) 500 500 500 500
D1 (octets) 4160 4000 2240 33000
D2 (octets) 8000 8000 9960 8000
D3 (octets) 16000 2200 16000 16000

Editor's note: the numbers above and the test procedure assume that the UE has a loopback buffer of at least 57280
octets.

7144 Correct Handling of MAC control information [ Scheduling Requests/
PUCCH]

Editor's note: Thistest caseis not based on 36.321 v8.3.0.

7.1.4.4.1 Test Purpose (TP)

with (UE in E-UTRA RRC_CONNECTED state)
ensure that {
when { PUCCH Configured and UE has UL data in transmission buffer and UE has no UL-SCH resources
available }

1
7.1.4.42 Conformance requirements

then { the UE transmits a SR on PUCCH at every TTI until resources are granted }

References. The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.4.4.

[TS36.321 clause 5.4.4]

The Scheduling Request (SR) is for requesting UL-SCH resources.

If an SR has been triggered, the UE shall for each TTI, until UL-SCH resources are granted for a new transmission:
- if no UL-SCH resources are available in this TTI:

- if aPUCCH is configured for the UE to send an SR in this TTI and if there is no measurement gap in this
TTI, instruct the physical layer to signal the SR on PUCCH,;

- if no PUCCH for SR is configured for the UE in any TTI, initiate a Random Access procedure (see subclause

5.1).
NOTE: A triggered SR is considered pending and is repeated until UL-SCH resources are granted for a new
transmission.
7.1.4.4.3 Test description

7.1.4.43.1 Pre-test conditions

System Simulator

- Cdll

UE:

None.
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Preamble

- TheUEisin state Loopback Activated (state 4) according to [18].

7.1.4.43.2 Test procedure sequence

Table 7.1.4.4.3.2-1: Main behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS transmits a MAC PDU containing 10 <-- MAC PDU (containing 10 MAC
MAC SDUs each containing a RLC SDU SDUs)

- EXCEPTION: Step 2 shall be repeated for 20 - - - -
TTIs. Step 2 runs in parallel with behaviour in
table 7.1.4.4.3.2-2.

2 Check: does the UE transmit a Scheduling --> (SR) 1 P
Request on PUCCH at this TTI? (Note 1)

3 The SS transmits UL grant to allocate UL-SCH <-- (UL Grant) - -
resources that are enough to transmit MAC
PDU containing 10 MAC SDUs

4 Check: Does the UE transmit a MAC PDU --> MAC PDU (containing 10 MAC 1 P
containing 10 RLC PDUs? SDUs)

Note 1:  The UE repeats the scheduling requests as long there is data in the transmission buffer and there are no
resources available to transmit it.

Table 7.1.4.4.3.2-2: Parallel behaviour

St Procedure Message Sequence TP | Verdict
U-S Message
1 Check: Does the UE transmit a MAC PDU? --> MAC PDU 1 F
7.1.4.43.3 Specific Message Contents
None.
7.1.45 Correct Handling of MAC control information [ Scheduling Requests/Random

Access Procedure]

7.1.451 Test Purpose (TP)

with { UE is in E-UTRA RRC_CONNECTED state, no PUCCH for SR is configured }
ensure that
when { UE receives a MAC PDU with a Timing Advance control elementand UL data in transmission
buffer and no UL-SCH resources available }
then { the UE initiates the random access procedure }

1
7.1.452 Conformance requirements

References. The conformance requirements covered in the current TC are specified in: TS 36.321 , clause 5.4.4.

[TS36.321 clause 5.4.4]

The Scheduling Request (SR) is for requesting UL-SCH resources.

If an SR has been triggered, the UE shall for each TTI, until UL-SCH resources are granted for a new transmission:
- if no UL-SCH resources are available in this TTI:

- if aPUCCH is configured for the UE to send an SR inthis TTI and if there is no measurement gap in this
TTI, instruct the physical layer to signal the SR on PUCCH,;

- if no PUCCH for SR is configured for the UE in any TTI, initiate a Random Access procedure (see subclause
5.1).
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NOTE: A triggered SR is considered pending and is repeated until UL-SCH resources are granted for a new

transmission.
7.1.453 Test description
7.1.45.3.1 Pre-test conditions

System Simulator

- Cdl1
UE
None.
Preamble
- TheUEisin state Loopback Activated (state 4) according to [18].
7.1.45.3.2 Test procedure sequence
Table 7.1.4.5.3.2-1: Main behaviour
St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS transmits a MAC PDU containing a <-- MAC PDU (Timing Advance - -
MAC SDU and a Timing Advance MAC Control Command, MAC SDU)
Element, but do not send any subsequent
alignments.
- EXCEPTION: Step 2 runs in parallel with - - - -
behaviour in table 7.1.4.4.3.2-2
2 Check: does the UE transmit a preamble on --> (PRACH Preamble) 1 P
PRACH? (Note 1)
4 | The SS transmits a Random Access Response <-- Random Access Response - -
including an UL grant to enable UE to transmit
C-RNTI MAC Control Element and the RLC
SDU as received in step 1.
5 Check: does the UE transmit a MAC PDU > MAC PDU (C-RNTI control 1 P
including a C-RNTI MAC Control Element and element, MAC SDU)
a MAC SDU? (Note 2)
6 | The UE transmits a MAC PDU including a UE <-- MAC PDU (UE Contention - -
Contention Resolution control element) Resolution Identity)
Note 1 ~ When UL time alignment timer expires in the UE then "UL synchronization” is lost and the UE initiates a
Random Access Procedure.
Note 2 The UE transmission of the MAC PDU ensures that the random access procedure was successful.

Table 7.1.4.5.3.2-2: Parallel behaviour

St Procedure Message Sequence TP | Verdict
U-S Message

1 UE may transmit a Scheduling Request before --> (SR) - -
timing alignment timer expires. SS shall not
respond to the Scheduling Grant.

7.1.453.3 Specific Message Contents

None.
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7.1.4.6 Correct Handling of MAC control information [Buffer Status/ UL data arrives
in the UE Tx buffer / Regular BSR]

7.1.46.1 Test Purpose (TP)

)

with (UE in E-UTRA RRC_CONNECTED state)
ensure that
when{ UL data arrives in the UE transmission buffer and the data belongs to a logical channel
with higher priority than those for which data already existed in the UE transmission and more than
one LCG has buffered data in a TTI}
then { UE Reports a Long Buffer Status Reporting (BSR) }

}
2

with (UE in E-UTRA RRC_CONNECTED state)
ensure that {
when{ UL data arrives in the UE transmission buffer and the data belongs to a logical channel
with higher priority than those for which data already existed in the UE transmission buffer and one
LCG has buffered data in a TTI}
then { UE Reports a Short Buffer Status Reporting (BSR) }

}
®)

with (UE in E-UTRA RRC_CONNECTED state)
ensure that
when { a Regular BSR has been triggered and UE has pending data for tranmission and UE has only
resources to send either BSR report or data}
then { UE transmits the pending BSR report}

}
(4)
with (UE in E-UTRA RRC_CONNECTED state)
ensure that
when{ UE determines that a BSR has been triggered since last transmission while PUCCH is

synchronised }
then { UE transmits a scheduling request}

1
7.1.4.6.2 Conformance requirements

References. The conformance regquirements covered in the current TC are specified in: TS 36.321, clause 5.4.5, 6.1.2,
6.1.3.1and 6.2.1 and in TS 36.323 clause 4.5.

[TS36.321 clause 5.4.3.1]

MAC control elements for BSR, with exception of Padding BSR, have higher priority than U-plane Logical Channels.
[TS36.321 clause 5.4.5]

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of datain
the UL buffers of the UE.

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

- UL dataarrivesin the UE transmission buffer in the RLC entity or in the PDCP entity (the definition of what
data shall be considered as available for transmission is specified in [3] and [4] respectively) and the data
belongsto alogical channel with higher priority than those for which data already existed in the UE transmission
buffer, in which case the BSR is referred below to as "Regular BSR";

For Regular and Periodic BSR:

- if only one LCG has data available for transmission in the TTI where the BSR is transmitted: report Short BSR;
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- €eseif more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report
Long BSR.

If the Buffer Status reporting procedure determines that a BSR has been triggered since the last transmission of aBSR
or thisisthe first time that a BSR is triggered:

- if the UE has UL resources allocated for new transmission for this TTI:
- instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;
- restart the PERIODIC BSR TIMER.

- eseif aRegular BSR has been triggered:
- aScheduling Request shall be triggered.

NOTE: Evenif multiple events occur by the time a BSR can be transmitted, only one BSR will be included in the
MAC PDU.

A pending BSR shall be cancelled in case the UL grant can accommodate all pending data available for transmission
but is not sufficient to additionally accommodate the BSR MAC control element.

[TS36.321 clause 6.1.2]

MAC control elements are always placed before any MAC SDU.

[TS36.321 clause 6.1.3.1]

Buffer Status Report (BSR) MAC control elements consist of either:
- Short BSR and Truncated BSR format: one LCG ID field and one corresponding BS field (figure 6.1.3.1-1); or
- Long BSR format: four Buffer Size fields, corresponding to LCG IDs #1 through #4 (figure 6.1.3.1-2).

The BSR formats are identified by MAC PDU sub headers with LCIDs as specified in table 6.2.1.- 1.

ThefieldsLCG ID and BS are defined as follow:

- LCGID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer statusis
being reported. The length of the field is 2 bits;

- Buffer Size: The Buffer Size field identifies the total amount of data available across al logical channels of a
logical channel group after the MAC PDU has been built. The amount of dataisindicated in number of bytes. It
shall include all datathat isavailable for transmission in the RLC layer and in the PDCP layer; the definition of
what data shall be considered as available for transmission is specified in [3] and [4] respectively. The size of
the RLC and MAC headers are not considered in the buffer size computation. The length of thisfield is 6 hits.
The values taken by the Buffer Sizefield are shown in [Table 6.1.3.1-1].

LCG ID Buffer Size Oct 1

Figure 6.1.3.1-1: Short Buffer Status MAC control element

Buffer

Buffer Size #1 Size #2 Oct 1

Buffer Size #2 Buffer Size #3 Oct 2

Buffer
Size #3

Buffer Size #4 Oct 3

Figure 6.1.3.1-2: Long Buffer Status MAC control element
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size levels for BSR

Index | Buffer Size (BS) value [bytes] | Index | Buffer Size (BS) value [bytes]
0 BS=0 32 1132 < BS <= 1326
1 0<BS<=10 33 1326 < BS <= 1552
2 10<BS<=12 34 1552 <BS <= 1817
3 12<BS<=14 35 1817 < BS <= 2127
4 14 <BS <=17 36 2127 < BS <= 2490
5 17 <BS<=19 37 2490 < BS <= 2915
6 19<BS <=22 38 2915 < BS <= 3413
7 22 <BS <=26 39 3413 < BS <= 3995
8 26 <BS<=31 40 3995 < BS <= 4677
9 31 <BS <= 36 41 4677 < BS <= 5476
10 36 <BS <=42 42 5476 < BS <= 6411
11 42 <BS <= 49 43 6411 < BS <= 7505
12 49 < BS <= 57 44 7505 < BS <= 8787
13 57 < BS <= 67 45 8787 < BS <= 10287
14 67 <BS<=78 46 10287 < BS <= 12043
15 78 <BS<=91 47 12043 < BS <= 14099
16 91 < BS <= 107 48 14099 < BS <= 16507
17 107 < BS <= 125 49 16507 < BS <= 19325
18 125 < BS <= 146 50 19325 < BS <= 22624
19 146 <BS <= 171 51 22624 < BS <= 26487
20 171 < BS <= 200 52 26487 < BS <= 31009
21 200 < BS <=234 53 31009 < BS <= 36304
22 234 <BS <=274 54 36304 < BS <= 42502
23 274 < BS <= 321 55 42502 < BS <= 49759
24 321 <BS <= 376 56 49759 < BS <= 58255
25 376 < BS <= 440 57 58255 < BS <= 68201
26 440 < BS <=515 58 68201 < BS <= 79846
27 515 < BS <= 603 59 79846 < BS <= 93479
28 603 < BS <= 706 60 93479 < BS <= 109439
29 706 < BS <= 826 61 109439 < BS <= 128125
30 826 < BS <= 967 62 128125 < BS <= 150000
31 967 < BS <= 1132 63 BS > 150000

[TS36.321 clause 6.2.1, 6.2.1-2]

[TS 36.323 clause 4.5]

For the purpose of MAC buffer status reporting, the UE shall consider the following as data available for transmission

inthe PDCP layer:

Table 6.2.1-2 Values of LCID for UL-SCH

Index

LCID values

00000

CCCH

00001-01010

Identity of the logical channel

01011-11001

Reserved

11010 Power Headroom Report
11011 C-RNTI

11100 Truncated BSR
11101 Short BSR

11110 Long BSR

11111 Padding

For SDUs for which no PDU has been submitted to lower layers:

- the SDU itself, if the SDU has not yet been processed by PDCP, or

- the PDU (control or datd) if the SDU has been processed by PDCP.
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7.1.4.6.3 Test description

7.1.4.6.3.1 Pre-test conditions

System Simulator :
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- Cdl1l
UE:
None.
Preamble :
- TheUEisin state Loopback Activated (state 4) according to [18].
- 3 AM DRBS are configured with the following parameters:
Table 7.1.4.6.1-1: Logical Channel Configuration Settings
Parameter Value DRB1 Value DRB1 Value DRB1
LogicalChannel-ldentity 3 4 5
Priority 8 7 6
prioritizedBitRate 0 kB/s 0 kB/s 0 kB/s
logicalChannelGroup 2 (LCG ID#3) 2 (LCG ID#3) 1 (LCG ID#2)
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7.1.4.6.3.2 Test procedure sequence
Table 7.1.4.6.3.2-1: Main behaviour
St Procedure Message Sequence TP | Verdict
U-S Message
1 The SS ignores scheduling requests and does - - - -
not allocate any uplink grant.
2 The SS transmits a MAC PDU containing two <-- MAC PDU (2 RLC SDUs on LC 3) - -
RLC SDUs of size 10 byteson LC 3
3 Check: Does the UE transmit a scheduling --> (SR) 4 P
request?
4 SS respond to the scheduling request in step 3 <-- (UL Grant, 32 bits) - -
by an UL Grant of 32 bits. (Note 1)
5 Check: Does the UE transmit a Short BSR with --> MAC PDU (MAC Short BSR (LCG | 2,3 P
‘LCG ID’ field set to ‘3" and ‘Buffer size’ field ID='3’, Buffer Size="6’" or bigger))
set to value ‘6’ or bigger? (Note 2)
6 | The SS transmits a MAC PDU containing one <-- MAC PDU (1 RLC SDUs on LC 4) - -
RLC SDUs of size 10 byteson LC 4
7 | Check: Does the UE transmit a scheduling --> (SR) 4 P
request?
8 | SSrespond to the scheduling request in step 7 <-- (UL Grant, 32 bits) - -
by an UL Grant of 32 bits. (Note 1)
9 Check: Does the UE transmit a Short BSR with --> MAC PDU (MAC Short BSR (LCG | 2,3 P
‘LCG ID’ field set to ‘3’ and ‘Buffer size#1’ field ID="3’, Buffer Size="8’ or bigger))
set to value ‘8’ or bigger? (Note 2)
10 | The SS transmits a MAC PDU containing two <-- MAC PDU (2 RLC SDUs on LC 5) - -
RLC SDUs of size 2 byteson LC 5

11 | Check: Does the UE transmit a scheduling --> (SR) 4 P

request?
12 | SSrespond to the scheduling request in step <-- (UL Grant, 32 bits) - -
11 by one UL Grant of 32 bits. (Note 2)

13 | Check: Does the UE transmit a Long BSR with --> MAC PDU (MAC Long BSR 1,3 P
‘Buffer size#2’ field set to value ‘6’, ‘Buffer (Buffer size#2="6" or bigger, Buffer
size#3'’ field set to value ‘8’ or bigger? (Note 2) size#3="8’ or bigger)

Note 1 32 bhits enables UE to transmit a MAC PDU with a MAC BSR header and a Short BSR (1 bytes) or a Long
BSR (3 byte).

Note 2 UE triggers a Short BSR of type "Regular BSR" to report buffer status for one LCG for that TTIl. The UE
should not send any of the received RLC SDUs (segmented) due to Regular BSR has higher priority than
U-plane logical channels.

Note 3 UE triggers and transmit a Long BSR of type "Regular BSR". The UL grant would be enough for UE to
transmit one RLC SDU as received in step 8, but Regular BSR has higher priority than U-plane logical
channels.

7.1.4.6.3.3 Specific Message Contents

None.

7.1.4.7 Correct Handling of MAC control information [ Buffer Status/ UL resources

are allocated/ Padding BSR]

Editor's note: Thistest caseis not based on 36.321 v8.3.0.

7.1.4.71

)

Test Purpose (TP)

with (UE in E-UTRA RRC_CONNECTED
ensure that

when { UE transmits a MAC PDU
BSR plus its subheader, but less
buffered data from more than one

state =

and the number of padding bits are larger than the Size of a Short
than the size of a Long BSR plus its subheader and the UE has
LCG in the TTI where the BSR is transmitted }
then { UE Reports a Truncated BSR with LCG containing highest LC priority }
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2

with (UE in E-UTRA RRC_CONNECTED state)
ensure that
when { UE transmits a MAC PDU and the number of padding bits are larger than the Size of a Short
BSR plus its subheader, but less than the size of a Long BSR plus its subheader and the UE has
buffered data for only one LCG in the TTI where the BSR is transmitted }
then { UE Reports a Short BSR indicating the LCG with buffered data}

3

with (UE in E-UTRA RRC_CONNECTED state }
ensure that
when{ UE transmits a MAC PDU and the number of padding bits are larger than the Size of a Long BSR
plus its subheader }
then { UE Reports a long BSR }

1
7.1.4.7.2 Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.4.5, 6.1.2,
6.1.3.1and 6.2.1 and in TS 36.323 V8.2.1 clause 4.5.

[[TS36.321 clause 5.4.3.1]

MAC control elements for BSR, with exception of Padding BSR, have higher priority than U-plane Logical Channels.
TS 36.321 clause 5.4.5]

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of datain
the UL buffers of the UE.

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

- UL resources are allocated and number of padding bitsis equal to or larger than the size of the Buffer Status
Report MAC control element, in which case the BSR isreferred below to as "Padding BSR";

For padding BSR:

- if the number of padding bitsis equal to or larger than the size of the Short BSR plus its sub header but smaller
than the size of the Long BSR plusits sub header:

- if morethan one LCG has buffered datain the TTI where the BSR is transmitted: report Truncated BSR of the
L CG with the highest priority logical channel with data available for transmission;

- elsereport Short BSR.

- eseif the number of padding bitsis equal to or larger than the size of the Long BSR plusits sub header, report
Long BSR.

If the Buffer Status reporting procedure determines that a BSR has been triggered since the last transmission of a BSR
or thisisthefirst time that a BSR istriggered:

- if the UE has UL resources allocated for new transmission for this TTI:
- instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;
- restart the PERIODIC BSR TIMER.

- €eseif aRegular BSR has been triggered:
- aScheduling Request shall be triggered.
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NOTE: Evenif multiple events occur by the time a BSR can be transmitted, only one BSR will be included in the
MAC PDU.

A pending BSR shall be cancelled in case the UL grant can accommodate all pending data available for transmission
but is not sufficient to additionally accommodate the BSR MAC control element.

[TS36.321 clause 6.1.2]

MAC control elements are always placed before any MAC SDU.

[TS36.321 clause 6.1.3.1]

Buffer Status Report (BSR) MAC control elements consist of either:
- Short BSR and Truncated BSR format: one LCG ID field and one corresponding BS field (figure 6.1.3.1-1); or
- Long BSR format: four Buffer Size fields, corresponding to LCG IDs #1 through #4 (figure 6.1.3.1-2).

The BSR formats are identified by MAC PDU sub headers with LCIDs as specified in table 6.2.1.-1.

ThefieldsLCG ID and BS are defined as follow:

- LCGID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer statusis
being reported. The length of the field is 2 bits;

- Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a
logical channel group after the MAC PDU has been built. The amount of datais indicated in number of bytes. It
shall include all datathat is available for transmission in the RLC layer and in the PDCP layer; the definition of
what data shall be considered as available for transmission is specified in [3] and [4] respectively. The size of
the RLC and MAC headers are not considered in the buffer size computation. The length of thisfield is 6 hits.
The values taken by the Buffer Size field are shown in [Table 6.1.3.1-1].

LCGID Buffer Size Oct 1

Figure 6.1.3.1-1: Short Buffer Status MAC control element

Buffer

Buffer Size #1 Size #2 Oct 1

Buffer Size #2 Buffer Size #3 Oct 2
Buffer .

Size #3 Buffer Size #4 Oct 3

Figure 6.1.3.1-2: Long Buffer Status MAC control element
[TS36.321 clause 6.2.1, 6.2.1-2]

Table 6.2.1-2 Values of LCID for UL-SCH

Index LCID values

00000 CCCH
00001-01010 Identity of the logical channel
01011-11001 Reserved

11010 Power Headroom Report

11011 C-RNTI

11100 Truncated BSR

11101 Short BSR

11110 Long BSR

11111 Padding

[TS 36.323 clause 4.5]

For the purpose of MAC buffer status reporting, the UE shall consider the following as data available for transmission
inthe PDCP layer:
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For 