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Foreword

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

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

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

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.

The present document is part 3 of a multi-part deliverable covering the 5G System (5GS) User Equipment (UE)
protocol conformance specification, as identified below:

- 3GPPTS38.523-1[8]: "5GS; User Equipment (UE) conformance specification; Part 1: Protocol”.

- 3GPPTS38.523-2[9]: "5GS; User Equipment (UE) conformance specification; Part 2: Applicability of protocol
test cases'.

- 3GPP TS38.523-3: "5GS; User Equipment (UE) conformance specification; Part 3: Protocol Test Suites'
(the present document).
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1 Scope

The present document specifies the protocol and signalling conformance testing in TTCN-3 for the 3GPP UE
connecting to the 5G System (5GS) viaits radio interface(s).

The following TTCN test specification and design considerations can be found in the present document:

- thetest system architecture;

the overall test suite structure;

- thetest models and ASP definitions;

- thetest methods and usage of communication ports definitions;
- thetest configurations;

- thedesign principles and assumptions;

- TTCN styles and conventions,

- thepartial PIXIT proforma;

- thetest suites.

The Test Suites designed in the document are based on the test cases specified in prose in 3GPP TS 38.523-1 [8]. The
applicability of the individual test casesis specified in 3GPP TS 38.523-2 [9].

The present document is valid for TTCN development for 5GS UE conformance test according to 3GPP Releases
starting from Release 15 up to the Release indicated on the cover page of the present document.

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

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

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

2] I SO/IEC 9646-1: "Information technology - Open Systems I nterconnection - Conformance testing
methodology and framework - Part 1: General concepts'.

[3] I SO/IEC 9646-7: "Information technology - Open systems interconnection - Conformance testing
methodology and framework - Part 7: Implementation Conformance Statements”.

[4] ETSI ES 201 873: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3".

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

[6] 3GPP TS 38.508-2: "5GS; User Equipment (UE) conformance specification; Part 2: Common

I mplementation Conformance Statement (ICS) proforma’.

[7] 3GPP TS 38.509: "5GS; Special conformance testing functions for User Equipment (UE)".
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(8]
[9]

3GPP TS 38.523-1: "5GS; User Equipment (UE) conformance specification; Part 1: Protocol .

3GPP TS 38.523-2: "5GS; User Equipment (UE) conformance specification; Part 2: Applicability
of protocol test cases’.

[10] 3GPP TS 36.508: "Common test environments for User Equipment (UE) conformance testing”.

[11] 3GPP TS 36.509: "Terminal logical test interface; Special conformance testing functions'.

[12] 3GPP TS 36.523-3: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet
Core (EPC); User Equipment (UE) conformance specification; Part 3: Test suites'.

[13] 3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification”.

[14] 3GPP TS 38.322: "NR; Radio Link Control (RLC) protocol specification”.

[15] 3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) specification”.

[16] 3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification”.

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

[18] gGPP TS 24.301: "Non-Access-Stratum (NAS) Protocol for Evolved Packet System (EPS); Stage

[19] 3GPP TS 38.211: "NR; Physical channels and modulation".

[20] 3GPP TS 38.212: "NR; Multiplexing and channel coding"”.

[21] 3GPP TS 38.213: " NR; Physical layer procedures for control”.

[22] 3GPP TS 38.214: "NR; Physical layer procedures for data’.

[23] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation".

[24] 3GPP TS 38.304: "NR; User Equipment (UE) proceduresin Idle mode and RRC Inactive state”.

[25] 3GPP TS 33.501: "Security architecture and procedures for 5G system".

[26] 3GPP TS 24.501: "Non-Access-Stratum (NAS) Protocol for 5G System (5GS); Stage 3".

[27] RFC 5448: "Improved Extensible Authentication Protocol Method for 3rd Generation
Authentication and Key Agreement (EAP-AKA™)".

[28] 3GPP TS 37.571-4: "User Equipment (UE) conformance specification for UE positioning; Part 4:
Test Suites'.

[29] 3GPP TS 37.355: " LTE Positioning Protocol (LPP)".

3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP

TR 21.905 [1].

In addition for the purposes of the present document, the following terms, definitions, symbols and abbreviations apply:

- such given in ISO/IEC 9646-1 [2] and I SO/IEC 9646-7 [3]
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NOTE: Some terms and abbreviations defined in [2] and [3] are explicitly included below with small
modification to reflect the terminology used in 3GPP.

Implementation eXtra Information for Testing (IXIT): A statement made by a supplier or implementer of an UEUT
which contains or references all of the information (in addition to that given in the ICS) related to the UEUT and its
testing environment, which will enable the test laboratory to run an appropriate test suite against the UEUT.

IXIT proforma: A document, in the form of a questionnaire, which when completed for an UEUT becomes an IXIT.

Protocol | mplementation Confor mance Statement (PICS): An ICS for an implementation or system claimed to
conform to a given protocol specification.

Protocol Implementation eXtra Information for Testing (PIXIT): AnIXIT related to testing for conformance to a
given protocol specification.

3.2 Symbols

No specific symbols have been identified so far.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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
3GPP TR 21.905 [1].

5GC 5G Core Network

ASP Abstract Service Primitive

ATS Abstract Test Suite

AWGN Additive White Gaussian Noise
BWP Bandwidth Part

CA Carrier Aggregation

CBRA Contention Based Random Access
cC Component Carriers

CCE Control Channel Element

CFRA Contention Free Random Access
CORESET Control Resource Set

DAI Downlink Assignment | ndex
DClI Downlink Control Information
DL Downlink

DL-SCH Downlink Shared Channel
DMRS Demodulation Reference Signal
DRX Discontinuous Reception

EHC Ethernet Header Compression
EN-DC E-UTRA-NR Dual Connectivity
EPC Evolved Packet Core

FR1 Frequency Range 1

FR2 Frequency Range 2

HO Handover

H-SFN Hyper SFN

ICS I mplementation Conformance Statement
IluT Implementation Under Test

IXIT I mplementation eXtra Information for Testing
LSB Least Significant Bit

MCG Master Cell Group

MN Master Node

MSB Most Significant Bit

NCD-SSB Non Cell Defining SSB

NE-DC NR-E-UTRA Dual Connectivity
NR NR Radio Access

NR-DC NR-NR Dua Connectivity
PCell Primary Cell
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PDCCH Physical Downlink Control Channel
PDSCH Physical Downlink Shared Channel
PF Paging Frame
PH Paging Hyperframe
PO Paging OccasionPRACH  Physical Random Access Channel
PRB Physical Resource Block
PSCdll Primary SCG Cell
PSS Primary Synchronisation Signal
PTW Paging Time Window
PUCCH Physical Uplink Control Channel
PUSCH Physical Uplink Shared Channel
RA Random Access
RACH Random Access Channel
RAR Random Access Response
RAT Radio Access Technology
RMS Remaining Minimum Sl
SCell Secondary Cell
SCG Secondary Cell Group
SFN System Frame Number
SN Secondary Node
SRS Sounding Reference Signal
SS System Simulator
SSB Synchronization Signal and PBCH block
SSS Secondary Synchronisation Signal
TC Test Case
UL Uplink
UL-SCH Uplink Shared Channel
uT Upper Tester
VNG Virtual Noise Generator
4 Test system architecture

4.1 General system architecture

The architecture specified in TS 36.523-3 [12] clause 4.1.1 applies to the present document.

4.2 Component architecture

The architecture specified in TS 36.523-3 [12] clause 4.1.2 applies to the present document, with NR RAT as another
separate TTCN-3 parallel component.
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5 Test models

5.1 EN-DC

5.1.1 Layer 3

5.1.1.1 Single NR carrier
| TTCN CODE 5
EUTRAPTC NR PTC
control é SRBOI SRB1 l} SRB2 I l;:g gg i SRB3 I c«;mrolé
| @) O 'e) 1
1 a RRC/NAS Emulator RRC/NAS Emulator 1
r—- NAS Integrity & Ciphering 1
| I
1 ! !
m :— ————— -C Integrity :
: Q Ciphering Ciphering v :
R : _______ R b L m rij_ _____ : | NR
PDCP : Ciphering Cipherin : ’I PDCP
1 - |
1 h 4 Y O Y 1 |
b EI o
| ccoH ¥ poon DTCH DCCH |-
1 O <y |
== EUTRAMAC NRMAC ===-- .
! :
" |
1 - 1
| I
: v l T :
| %) EUTRA PHY NR PHY !
t L)
PCell(MCG) T PSCell(SCG)

UE Operation in Normal Mode

Figure 5.1.1.1-1: Test model for EN-DC Layer3 testing (MCG and SCG)
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———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

1 I

EUTRAPHY NR PHY

TTCN CODE |
EUTRAPTC
Control 3; s'“”l SRB1 i sI ,;gg
X o)
| RRC/NAS Emulator
r--Q NAS Integrity & Ciphering
:
EUTRA :_
PDCP |
:
NR 1
PDCP :—
1
1
1
RLC { .
1
! % bceH !)
== EUTRAMAC
1
1
1
1
1
1
1
1
1

PCell(MCG) t T

UE Operation in Normal Mode

PSCell(SCG)

Figure 5.1.1.1-2: Test model for EN-DC Layer3 testing (MCG and split DRB)
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———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

TTCN CODE !

EUTRAPTC NR PTC

smol poes l SRle sres (Icm. Cf)

RRC/NAS Emulator RRC/NAS Emulator
--0 NAS Integrity & Ciphering

.4
O

\
O O
- TM -- ‘“ I
CCCH DCCH DCCH

O O
- EUTRAMAC NRMAC = (----— 1

[ 1

EUTRAPHY NR PHY

PCell(MCG) t T

UE Operation in Normal Mode

PSCell(SCG)

Figure 5.1.1.1-3: Test model for EN-DC Layer3 testing (Split SRB(s), DRBs removed for clarity)

The UE is configured in normal mode. On the UE side Ciphering and Integrity (PDCP and NAS) are enabled and
header compression is not configured.

Onthe SSsideL1, MAC and RLC (E-UTRA/NR) and PDCP (E-UTRA/NR) are configured in normal way and shall
perform al their functions. SRBO, 1 & 2 are configured only in E-UTRA. For SRBO the DL and UL port is above RLC.
For SRB1 and SRB2 the port is above/below the E-UTRA RRC and NAS emulator, which isimplemented as a parallel
test component. For DRB, the port is above PDCP. PDCP Ciphering/Integrity is enabled. NAS integrity/Ciphering is
enabled.

NOTE: PDCP (E-UTRA/NR) is aways configured in the E-UTRA PTC for SRB1 & 2.

The E-UTRA RRC/NAS emulator for SRB1 and SRB2 shall provide the Ciphering and Integrity functionality for the
EPS NAS messages. In UL direction, SS shall report RRC messages, till containing (where appropriate) the secure and
encoded NAS message, to the RRC port. In DL, RRC and NAS messages with same timing information shall be
embedded in one PDU after integrity and ciphering for NAS messages.

SRB3 is connected directly to the SRB port in the NR PTC/dummy NR RRC/NAS emulator.

The NR PDCP can be configured in either the EUTRA or NR PTC for one or more SRBsor DRBs. If NR PDCP is
configured, the bearer can be split. In this case the PDCP will be fully configured on the cell upon which the bearer is
terminated and the other PTC will be configured with a proxy PDCP. Data shall be sent/received only on the PTC upon
which the bearer is terminated. The SS shall route data to/from either cell, viathe routing information provided.
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5.1.1.2 NR carrier aggregation
i TTCN CODE :
EUTRA PTC NR PTC
P 1 SRBO SRB1 SRB2 MCG SRB3 Control f
q DRB q
: o RRCINAS Emu_lator_ RRC/NAS Emulator :
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[} 3 1
ot | g X .
e § :
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. | e
[}
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Ci;herin;

O
AM/IUM AW/ ~ = o I_ RLC
-~ o “ iy
1 DCCH 1 1 DTCH
O

1

]

1

hd b4 . DTCH DCCH 1
= EUTRA MAC NR MAC =i NR MAC -— :
1

1

1

-- 1

1 I § .

]

RP !

HY (# NR PHY $ .
)

PCell(MCG) IT ” SCell(SCG H PSCell(SCG)

UE Operationin Normal Mode

e N ) gy

+ EUTRA PHY N

Figure 5.1.1.2-1: Test model for EN-DC Layer3 CA testing

The EN-DC Layer3 CA test model builds on top of the EN-DC Layer3 test model, with the differences specified
hereafter.

Onthe SSNR side, in the SCG there is one PSCell and one SCell configured:

- PSCdll: The associated SCell islinked to this PSCell,to enable the connection of the SCell MAC layer to the
PSCell RLC/PDCP layers for DCCH/DTCH.

- SCéll: Only PHY and MAC layers are configured, and MIB is broadcast.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception in PSCell over system indication port, if configured.

The NR data routing between the RLC layer of PSCell and the lower layers of either PSCell or SCell shall be provided
to/by SSin the common part of the data ASP using the MacBearerRouting field.

In asimilar way the reception of PRACH preamblesin PSCell / SCell isreported by SS over the same port, if
configured.
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(no Split Bearer)

5121 PDCP
5.1.2.1.1 Single NR carrier
EUTRA PTC NR PTC
SRBO-SRB2 Df_FiB |2_|3B
Config/Control Ii III QI) i ,I Config/Control
~ |EUTRA MCG

"""" ©| same as Layer 3

Test Model T
- NR MAC % ------- |
L NR PHY % ....... !

Pcell (MCG) @ PSCell (SCG)

Loopback above NR-PDCP in UE

Figure 5.1.2.1.1-1: Test model for EN-DC PDCP testing (MCG and SCG)

EUTRA PTC
SRB0-SRB2 DRB

NR PTC

Jomooma 11}

IConfig/ControI

NR RLC AM/UM

——————————————————— Proxy
" TEUTRA MCG
. DRB sameas |

Layer 3 Test Model EUTRA RLC AM/UM
------------------- EUTRA MAC
____________________ EUTRA PHY
PCell (MCG)

@UQ/)

PSCell (SCG)

Loopback above NR-
PDCP in UE

Figure 5.1.2.1.1-2: Test model for EN-DC PDCP testing (MCG and split DRB)
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The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering
is enabled as null algorithm and header compression is not configured.

Test Loop Mode can be active on SCG DRB as shown in Figure 5.1.2.1.1-1 or active split DRB as shown in Figure
51.2.1.1-2.

NOTE: Test loop Mode activation on MCG DRB with NR-PDCP is not considered in Figure 5.1.2.1.1-2.

Onthe SSNR, Layer 1, MAC and RLC are configured in the normal operation. The PDCP is configured in a special
mode, where SS does not add any PCDP headersin DL and/or not remove any PDCP headersin UL directions
respectively at DRB port on the NR PTC. The TTCN maintains sequence numbers and state variables for the PDCP

layer.

On the SS side the E-UTRA MCG layer 1, MAC, RLC and MCG DRB’s PDCP are configured in normal operation.
They shall perform their functions. In case of split DRB, MCG leg’s PDCP layer is configured as Proxy mode, TTCN
shall configure E-UTRA for EN-DC PDCP testing only when a Test Loop Mode is active on asplit DRB.

The SS shall route DL PDCP PDUs from TTCN to PCell and/or PSCell and SS shall indicate that the UL PDCP PDU is
received from PCell or PSCell.

Duplication function:
- UL SSshall include routing information for each UL PDCP PDU.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured.

5.1.2.1.2 NR carrier aggregation

EUTRAPTC NR PTC
SRBO-SRB2 DRB DRBj DRB j+1

comicoma } 311 !

O

Config/Control Config/Control I

EUTRAMCG

E (no Split Bearer)
r==="9 same as Layer 3

Test Model

NR MAC ----

! 1

NR PHY %;-----'

PCell (MCG) (F’Ssgé)” @ SCell (Sce)w

| Loopback above NR-PDCPin UE |

Figure 5.1.2.1.2-1: Test model for EN-DC with NR CA duplication PDCP testing (MCG and SCG)

e e P T e

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering
is enabled as null algorithm and header compression is not configured. Test Loop Mode is activated on SCG DRB as
shown in Figure5.1.2.1.2-1.

On the SS side the E-UTRA MCG layer 1, MAC, RLC and MCG DRB’s PDCP are configured in normal operation.
They shall perform their functions.
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Onthe NR side, the SS configures in the PSCell, Layer 1, MAC and RLC in the normal operation. The NR PDCP is
configured in a special mode, where SS does not add any PDCP headersin DL and/or not remove any PDCP headersin
UL directions respectively at DRB port on the NR PTC. The TTCN maintains sequence humbers and state variables for
the PDCP layer.

The SS configures DRB j and DRB j+1 on the PSCell, every DRB is connected to an RLC entity. The RLC entity
configured on DRB j islinked to the MAC entity on the PSCell, the RLC entity configured on DRB j+1 islinked to the
MAC entity on the SCell.

The SS configures SCell with Layer 1, MAC in normal operation. The MAC entity of the SCell islinked to the RLC
entity on DRB j+1 of the PSCell.

The NR data routing between the RLC layer of PSCell and the lower layers of either PSCell or SCell shall be provided
to/by SSin the common part of the data ASP using the MacBearerRouting field.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured.

5122 RLC
EUTRA PTC NR PTC
Configlc:bntrol SRBO0-SRB2 DRB Config/Control 1

| OO
r |
EUTRA MCG (no !
: DTCH DTCH
|

L
|
-t Split Bearer) same
E as Layer 3 Test L R MAC
' | Model I
1 1
- | I
1 |
' 1
1 |
- - - NR PHY
PCell (MCG) SCell (SCG)

Loopback above NR PDCPin UE|

Figure 5.1.2.2-1: Test model for EN-DC RLC AM/UM testing

The PCell isan E-UTRA Cell and PSCell is an NR cell on which testing happens. The UE isregistered in E-UTRA,
using SRBs 0-2, and configured for EN-DC operation.

This model is suitable for testing both UM/AM mode of operation of DRBs on UE side.

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering
is enabled (since mandatory) but with null ciphering algorithm, which is equivalent to not using ciphering. Header
compression is not configured on UE side.
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Onthe SSside, L1 and MAC are configured in the normal way. The RLC of the SCG DRBs s configured in
transparent mode. Hence with this configuration PDUs out of SS RLC are same as the SDUs in it. Thereis no PDCP
configured on SS NR PTC side. The ports are directly above RLC.

The PDUSs, exchanged between TTCN and SS, shall be the final RLC PDUs consisting of RLC and PDCP headers.
TTCN code shall take carein DL of building RLC headers and PDCP headers and in UL handle RLC and PDCP
headers. TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. If
RLC on UE sideisin AM mode, TTCN shall take care of generating pollsin DL and responding with RLC control
PDUs on reception of UL Poll.

5.1.2.3 MAC
5.1.23.1 Single NR carrier
s rowcooe |
EUTRA PTC NR PTC
¥ seeonz  oRR SRB3 | control v
Control DRB Control
T Lo
- !
1 1
| |
1 1
.| EUTRA MCG (no :
\ | Split Bearer) same v |
1 '®) 1
1| as Layer 3 Test NRRLCTM | | !
' | Model !
| - 1
! Kt\ DTCH '
: NRMAC  (----- :
| |
| |
| |1 |
' NR PHY '
PCell(MCG) t )
! PSCell(SCG)

UE Operationin Test Loop Mode

Figure 5.1.2.3.1-1: Test model for EN-DC MAC testing

The UE is configured in Test Loop Mode, to loop back the User Plane data above PDCP layer. On UE side Ciphering is
enabled (since Mandatory) but with null ciphering algorithm, which is equivalent to not using ciphering. Header
compression is not configured on UE side.

On the SS side the EUTRA MCG is configured as per the EN-DC Layer 3 test model in normal operation. The EN-DC
MAC test model expects no split bearers to be configured.

Onthe SSNR, Layer 1 isconfigured in the normal way. NR MAC is configured in a special mode, where it does not
add any MAC headersin DL and /or not remove any MAC headersin UL directions respectively at DRB port. In this
case, the TTCN shall provide the final MAC PDU, including padding. Except for this, the NR MAC layer shall perform
all its other functions. SRB3 if present is configured asin Layer 3 test model in normal operation.
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On DRBsthe NR RLC is configured in transparent mode. Hence with this configuration PDUs out of SS RLC are same
asthe SDUsinit. Thereisno NR PDCP configured on SS side. The ports are directly above NR RLC.

There are two different test modes in which NR MAC header addition/removal can be configured:
1. DL/UL header-transparent mode: no header addition in DL and no header removal in UL.

2. DL only header-transparent mode: no header addition in DL; UL NR MAC is configured in normal mode to
remove MAC header and de-multiplex the MAC SDUs according to the logical channel Ids.

If SSNR MAC isconfigured in DL/UL header-transparent mode, the PDUs, exchanged at the DRB port between
TTCN and SS, shall be the final MAC PDUs consisting of MAC, RLC and PDCP headers. TTCN code shall take care
in DL of building MAC header, RLC headers and PDCP headers and in UL handle MAC, RLC and PDCP headers.
TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. During
testing of multiple DRBs at the UE side, it shall still be possible to configure only one DRB on SS side with
configuration in the figure 5.1.2.3-1. Other DRBs will not be configured, to facilitate routing of UL MAC PDUs.
Multiplexing/de-multiplexing of PDUs meant/from different DRBs shall be performed in TTCN. Since the MAC layer
does not evaluate the MAC headersin UL it cannot distinguish between SRB and DRB datain UL. There shall be no
SRB3 traffic while MAC is configured in this test mode. The SS MAC shall take care of automatic
repetitions/retransmission in UL and DL, based on normal MAC HARQ behaviour.

If SSNR MAC isconfigured in DL only header-transparent mode, the UL PDUs exchanged at the DRB port between
TTCN and SS shall be final RLC PDUs consisting of RLC and PDCP headers. SS shall route these PDUs based on
logical channel IDs. In DL, TTCN sends fully encoded MAC PDUs at the DRB port (consisting of MAC, RLC and
PDCP headers). In this case TTCN needs to take care of maintai ning sequence numbers and state variables for RLC and
PDCP layers. Furthermore, in UL and DL the SSMAC layer shall be capable of dealing with SRB3 data (i.e. it shall
handle DL RLC PDUs coming from SRB3 RLC layer or de-multiplex UL RLC PDUsto SRB3) asin normal mode. The
SS MAC shall take care of automatic repetitions/retransmissionsin UL and DL, based on normal MAC HARQ
behaviour. TTCN shall ensure that no DL MAC SDUs in normal mode and DL MAC PDUsin test mode are mixed for
the same TTI.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured. In asimilar way the
reception of PRACH preambles is reported by SS over the same port.

When SSis configured either with pusch-AggregationFactor > 1 or with pusch-RepTypel ndicatorDCI-0-1-r16 set to
pusch-RepTypeB and SSNR MAC is configured in DL/UL header-transparent mode, SS shall handle UE automatic
subsequent repetitiong/retransmissions in UL on the same HARQ process according to TS 38.214[22] clause 6.1.2.1,
and in addition SS shall transmit to TTCN every received UL HARQ transmission/retransmission within abundle as
separate MAC PDUs.
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5.1.2.3.2 NR carrier aggregation
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Figure 5.1.2.3.2-1: Test model for EN-DC MAC CA testing

The EN-DC MAC CA test model builds on top of the EN-DC MAC test model, with the differences specified hereafter.
Onthe SSNR side, in the SCG there is one PSCell and one SCell configured:

- PSCell only: On DRBsthe NR RLC is configured in transparent mode. Hence with this configuration PDUs out
of SSRLC are same asthe SDUs init. Thereis no NR PDCP configured in the SS. The ports are directly above
NRRLC.

- PSCdll / SCell: Layer 1 isconfigured in the normal way. NR MAC is configured in a special mode, where it does
not add any MAC headersin DL and /or not remove any MAC headersin UL directions respectively at DRB
port. In this case, the TTCN shall provide the final MAC PDU, including padding. Except for this, the MAC
layer shall perform al of its other functions.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception in PSCell over system indication port, if configured. In asimilar way
the reception of PRACH preamblesin PSCell / SCell is reported by SS over the same port, if configured.

The NR data routing between the RLC layer of PSCell and the lower layers of either PSCell or SCell shall be provided
to/by SSin the common part of the data ASP using the MacBearerRouting field.
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5.2 NR/5GC

5.2.1 Layer 3

5.21.1 Single NR carrier
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Figure 5.2.1.1-1: Test model for NR/5GC Layer3 testing

The UE is configured in normal mode. On the UE side Ciphering and Integrity (PDCP and NAS) are enabled and
header compression is not configured.

Onthe SSside L1, MAC, RLC, PDCP and SDAP are configured in the normal way and shall perform all their
functions. For SRBO the DL and UL port is above RLC. For SRB1 and SRB2 the port is above/below the NR RRC and
NAS emulator, which isimplemented as a parallel test component. For DRB, the port is above SDAP. PDCP
Ciphering/Integrity is enabled. NAS integrity/Ciphering is enabled.
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The RRC/NAS emulator for SRB1 and SRB2 shall provide the Ciphering and Integrity functionality for the 5GC NAS
messages. In UL, the SS shall report RRC messages, still containing (where appropriate) the secure and encoded NAS
message, to the RRC port. In DL, RRC and NAS messages with same timing information shall be embedded in one
PDU after integrity and ciphering of the NAS messages.

5.2.1.2 NR carrier aggregation
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Flow(s) 1
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Figure 5.2.1.2-1: Test model for NR/5GC Layer3 CA testing

The NR/5GC Layer3 CA test model builds on top of the NR/5GC Layer3 test model, with the differences specified
hereafter.

In the SS side, thereis one PCell and one SCell configured:

- PCdl: The associated SCell is linked to this PCell to enable the connection of the SCell MAC layer to the PCell
RLC/PDCP layersfor DCCH/DTCH.

- SCeéll: PHY and MAC layers are configured in normal way. RLC layer is configured only for
BCCH/PCCH/CCCH.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. The SS
reports PUCCH scheduling information reception in PCell over system indication port, if configured.

The NR data routing between the RLC layer of PCell and the lower layers of either PCell or SCell shall be provided
to/by SSin the common part of the data ASP using the MacBearerRouting field.

In asimilar way the reception of PRACH preamblesin PCell / SCell is reported by SS over the same port, if configured.

ETSI



3GPP TS 38.523-3 version 17.6.0 Release 17 28 ETSI TS 138 523-3 V17.6.0 (2023-05)

5.2.1.3 NR/5GC Inter-RAT

5.2.1.31 NR/E-UTRA Inter-RAT
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Figure 5.2.1.3.1-1: Test model for NR/E-UTRA Inter-RAT testing

Thistest model is only relevant for NR/5GC to/from E-UTRA/EPC inter-RAT and is not applicable to E-UTRA/5GC.
The model consists of adual protocol stack: one for NR and one for E-UTRA. The TTCN implementation for NR and

E-UTRA functionalities will be in separate Parallel Test Components.

The SSNR part is the same as the model defined in clause 5.2.1.1 for NR/5GC L3 testing.
The SS E-UTRA part is the same as the model defined in TS 36.523-3 [12] clause 4.2.2 for RRC testing.

The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled, and header compression is
not configured.
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5.2.1.3.2 NR/UTRAN Inter-RAT
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Figure 5.2.1.3.2-1: Test model for NR/UTRAN Inter-RAT testing

The model consists of adual protocol stack: one for NR and one for UTRAN. The TTCN implementation for NR and
UTRAN functionalities will be in separate Parallel Test Components.

The SS NR part is the same as the model defined in clause 5.2.1.1 for NR/5GC L 3 testing.

The SSUTRAN part consisting of PHY, MAC, RLC and PDCP (optionaly, if PS user RB established only), are
configured in normal mode. They shall perform all of their functions normally. Ciphering is enabled and shall be
performed in RLC (AM/UM) and MAC (TM RLC). Integrity is enabled, and SS shall provide RRC emulator for
integrity protection calculation and checking and 'Direct transfer' adaptation. Ports are above RLC (CS RAB and
SRBO0), PDCP (PS RAB) and RRC Emulator (SRB1 to SRB4).

The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled. Ciphering isenabledin
UTRAN and header compression is not configured.
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5.2.1.3.3 NR/WLAN Inter-RAT
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Figure 5.2.1.3.3-1: Test model for NR/WLAN Inter-RAT testing

The current test model isrelevant for NR/5GC and is aimed to simulate solely the presence of the WLAN Access Point
(AP) in the testing environment. It can be used by test cases where the UE is only required to measure the Beacon RSS
of the WLAN AP. No data transfer between the UE and the emulated WLAN AP is supported. The TTCN
implementation for NR and WLAN functionalitiesislocated in separate Parallel Test Components.

The SSNR part is the same as the model defined in clause 5.2.1.1 for NR/5GC L3 testing.
The SSWLAN part is the same as the model defined in TS 36.523-3 [12] clause 4.5 with the following restrictions:

- WLAN AP shall be configured viaSY Sand SYS _IND ports. WLAN AP Address Information provided during
the configuration should be treated as a bogus data needed for the configuration but not actually used.

- SYS EPDG and SYS EPDG_IND ports of WLAN PTC should not be used for any configuration.

The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and header compression is not
configured.
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5.2.1.3.4 NR/GERAN Inter-RAT
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Figure 5.2.1.3.4-1: Test model for NR/IGERAN Inter-RAT testing

The model consists of dual protocol stack one for NR and one for GERAN. The TTCN implementation for NR and
GERAN functionalities will be in separate Parallel Test Components.

This model may also be used in conjunction with the NR/UTRAN test model, defined in clause 5.2.1.3.2, in order to
provideal 3 RATs: NR, UTRAN and GERAN. The TTCN implementation for NR, UTRAN and GERAN
functionalities will be in separate Parallel Test Components.

The SSNR part is the same as the model defined in clause 5.2.1.1 for NR/5GC L3 testing.

The SS GERAN model for GPRS consists of L1, MAC/ RLC and LLC, configured in norma mode. SNDCP may also
be configured. If SNDCP is configured, this shall reference the LL Entity by the LLMEId. They shall perform all of
their functions normally. Ciphering is enabled and shall be performed in LLC. XIDs shall be sent/received by the TTCN
and the TTCN will then send the XD information to the SS using the G_CLLC_XID_Config REQ ASP. Ports are
above RLC (GRR messages), LLC (NAS and Data) and SNDCP (User Data).

The SS GERAN model for GSM consists of L1, L2 (MAC/ RLC), configured in normal mode. They shall perform all
of their functions normally. Ciphering is enabled and shall be performed in L1. Ports are above L 2.

The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and header compression is not
configured in NR. Ciphering is enabled in GERAN.
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5.2.1.4 NR supplementary uplink
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Figure 5.2.1.4-1: Test model for NR/5GC Layer3 supplementary uplink testing

The NR/5GC Layer3 supplementary uplink test model builds on top of the NR/5GC Layer3 test model, with the

differences specified hereafter.
Inthe SSside:

- TheNR cel is configured with one uplink (NUL) carrier and one supplementary uplink (SUL) carrier. See

NOTE 1.

- The SUL routing information shall be provided by SSin the common part of the indication ASP when the datais

received from the SUL carrier.

- The SS shall monitor both NUL carrier and SUL carrier for PRACH reception. TTCN checks whether RA Msgl
and RA Msg3 arereceived from NUL or SUL carrier using the SUL routing information in the indication ASP.

- The UL scheduling Grants are configured from TTCN over the system control port for PUSCH transmission on

the NUL carrier or the SUL carrier.

NOTE 1: While TS 38.508-1 [5] defines an SUL carrier as a pseudo-standalone NR Cell 33, in the present test
model, the SUL carrier is an additional carrier to the NR Cell operating on the NUL carrier. So NR Cell
of identity 33 isnot used in TTCN.
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5.2.1.5 NR-NR dual connectivity
TTCN CODE i
NRPTC
Controf} QoS SRBOI SRBA I SRB2 I SRB3 I SRBOI Control
Q Flowis)
| [@] ] L] o
1 RRC/NAS Emulator
r NAS Integrity & Ciphering
! y
|
: l SDAP
' |
: DRB & i ._|
:'""C [inteprty |- [intoprty ] [ integety | )y= = = Poop
. p— g o |
1
1 1 v 1 v -
:_____:.a.wum _# ™ | [ am . AM -1 ™ P-_. AMIUM ‘)— - | aLe
I == 1 r
I DTCH cecH DCCH DCCH OTCH I.
: 2 t t t $ ceen 2 :
— NR MAC NRMAC (I
1 1
! VI V1 |
!____¢ NR PHY NR PHY ¢___!
PCel(MCG) & T +  PSCel(SCG)
UE Operation in Normal Mode
Figure 5.2.1.5-1: Test model for NR/5GC NR-DC Layer3: MCG and SCG
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Figure 5.2.1.5-2: Test model for NR/5GC NR-DC Layer3 testing: MCG and split DRB
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Figure 5.2.1.5-3: Test model for NR/5GC NR-DC Layer3 testing: Split SRB(s), DRBs removed for
clarity

The NR/5GC Layer3 NR-DC test model builds on top of the NR/5GC Layer3 test model, with the differences specified
hereafter:

- SRB1 and SRB2 are configured only in the PCell,
- SRB3 can be configured in the PSCell,

- The NR PDCP can be configured in split for one or more SRBs or DRBs. In this case NR PDCP is configured in
one cell and a proxy PDCP will be configured in the other cell. The SS shall route data to/from either cell, via
the routing information provided.
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5.2.1.5A NR-E-UTRA dual connectivity
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Figure 5.2.1.5A-1: Test model for NR/5GC NE-DC Layer3: MCG and SCG
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Figure 5.2.1.5A-2: Test model for NR/5GC NE-DC Layer3 testing: MCG and split DRB, E-UTRA

terminated
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Figure 5.2.1.5A-3: Test model for NR/5GC NE-DC Layer3 testing: MCG and split DRB, NR terminated
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Figure 5.2.1.5A-4: Test model for NR/5GC NE-DC Layer3 testing: Split SRB(s), DRBs removed for
clarity

The NR/5GC Layer3 NE-DC test model builds on top of the NR/5GC Layer3 test model, with the differences specified
hereafter:

- SRBsO, 1 and 2 are configured in NR.

- Only SRBO isconfigured in E-UTRA and is connected directly to the SRB port in the E-UTRA RRC/NAS
emulator.

- OntheSSsideE-UTRA L1, MAC and RLC are configured in normal way and shall perform all their functions.

- Only NR PDCP is configured in both NR and E-UTRA (E-UTRA PDCPis not used). This can be configured in
split for one or more SRBs or DRBs. In this case NR PDCP is configured in one cell and a proxy PDCP will be
configured in the other cell. The SS shall route data to/from either cell, via the routing information provided.

- SDAP can be configured in both NR and E-UTRA.
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5.2.1.6 Void
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Figure 5.2.2.1-1: Test model for NR/5GC SDAP testing

The UE is configured in Test Loop Mode, to loop back the user domain data above SDAP layer. On UE side Ciphering
is enabled with null algorithm and header compression is not configured.

Onthe SS, Layer 1, MAC, RLC and PDCP are configured in the normal operation. The SDAP is configured in a special
mode, where SS does not add any SDAP header in DL and does not remove any SDAP header in UL at the DRB port
onthe NR PTC. The TTCN code will take care of the SDAP header handling and of the QoS flow to DRB mapping, i.e.
the SSwill route DL SDAP PDUs from TTCN to the corresponding DRB.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port.
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5.2.2.2 PDCP
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Figure 5.2.2.2.1-1: Test model for NR/5GC PDCP testing

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering
is enabled as null algorithm and header compression is not configured.

Onthe SSNR, Layer 1, MAC and RLC is configured in the normal operation.

The PDCP is configured in a special mode, where SS does not add any PDCP headersin DL and/or not remove any
PDCP headersin UL directions respectively at DRB port on the NR PTC. The TTCN maintains sequence numbers and
state variables for the PDCP layer.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured.
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5.2.2.2.2 NR-NR dual connectivity
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Figure 5.2.2.2.2-1: Test model for NR/5GC NR-DC PDCP testing (split DRB)

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer.
On UE side Ciphering is enabled as null algorithm and header compression is not configured.

The SS configuresin the First Cell, Layer 1, MAC and RLC in the normal operation. The NR PDCPis configured in a
special mode, where SS does not add any PDCP headersin DL and/or not remove any PDCP headersin UL directions
respectively at DRB port on the NR PTC. The TTCN maintains sequence numbers and state variables for the PDCP
layer.

The SS configuresin the Second Cell, Layer 1, MAC and RLC in the normal operation. The NR PDCP is configured as
Proxy. DRB datawill be sent between the NR PDCP Proxy and the NR PDCP.

Note that the First Cell refersto MCG PCell and the Second Cell to SCG PSCell, or vice versa.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured.
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5.2.2.2.3 NR-E-UTRA dual connectivity
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Figure 5.2.2.2.3-1: Test model for NE-DC PDCP testing (split DRB)

The UE is configured in Test Loop Mode, to loop back the user domain data above NR PDCP layer.
On UE side Ciphering is enabled as null algorithm and header compression is not configured.
Test Loop Maode can be active on split DRB as shown in Figure 5.2.2.2.3-1.

Onthe SSNR, SRBs 0,1 and 2 are configured as per Layer3 test model. The Layerl, MAC and RLC of the MCG bearer
are configured in normal operation. The PDCP is configured in a special mode, where SS does not add any PDCP
headersin DL and/or not remove any PDCP headersin UL directions respectively at DRB port onthe NR PTC. The
TTCN maintains sequence numbers and state variables for the PDCP layer.

On the SSE-UTRA the Layerl, MAC and RLC of the SCG bearer are configured in normal operation. The PDCP layer
of the SCG leg is configured as Proxy mode, TTCN shall configure E-UTRA for NE-DC PDCP testing only when a
Test Loop Modeis active on a split DRB.

The SS shall route DL PDCP PDUs from TTCN to PCell and/or PSCell and SS shall indicate that the UL PDCP PDU is
received from PCell or PSCell.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured.
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5.2.2.2.4 NR carrier aggregation
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Figure 5.2.2.2.4-1: Test model for NR CA PDCP testing

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer.
On UE side Ciphering is enabled as null algorithm and header compression is not configured.

The SS configuresin the PCell, Layer 1, MAC and RLC in the normal operation. The NR PDCP is configured in a
specia mode, where SS does not add any PDCP headersin DL and/or not remove any PDCP headersin UL directions
respectively at DRB port on the NR PTC. The TTCN maintains sequence numbers and state variables for the PDCP

layer.
The SSis configured with one or two SCell(s), the figure 5.2.2.2.4-1 shows 2 SCells.

The SS configures DRB j, DRB j+1 and DRB j+2 on the PCell, every DRB is connected to an RLC entity. The RLC
entity configured on DRB j is linked to the MAC entity on the PCell, the RLC entity configured on DRB j+1 islinked
to the MAC entity on the SCell 1 and the DRB j+2 is linked to the MAC entity on the SCell 2.

The SS configures SCell 1 with Layer 1, MAC in normal operation. The MAC entity of each SCell islinked to the RLC
entity on DRB j+1 of the PCell.

The SS configures SCell 2 with Layer 1, MAC in normal operation. The MAC entity of each SCell islinked to the RLC
entity on DRB j+2 of the PCell.

The NR data routing between the RLC layer of PCell and the lower layers of either PCell or SCell shall be provided
to/by SSin the common part of the data ASP using the MacBearerRouting field.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured.

ETSI



3GPP TS 38.523-3 version 17.6.0 Release 17 44 ETSI TS 138 523-3 V17.6.0 (2023-05)

5.2.2.25 NR-NR dual connectivity with NR carrier aggregation
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Figure 5.2.2.2.5-1: Test model for NR/5GC NR-DC with NR CA duplication in PDCP testing

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer.
On UE side Ciphering is enabled as null algorithm and header compression is not configured.
The SS configuresin the PCell, Layer 1, MAC and RLC in the normal operation.

Onthe NR side, the SS configuresin the PSCell, Layer 1, MAC and RLC in the normal operation. The NR PDCP is
configured in a special mode, where SS does not add any PDCP headersin DL and/or not remove any PDCP headersin
UL directions respectively at DRB port on the NR PTC. The TTCN maintains sequence humbers and state variables for
the PDCP layer.

The SS configures DRB j and DRB j+1 on the PSCell, every DRB is connected to an RLC entity. The RLC entity
configured on DRB j islinked to the MAC entity on the PSCell, the RLC entity configured on DRB j+1 islinked to the
MAC entity on the SCell.

The SS configure SCell with Layer 1, MAC in normal operation. The MAC entity of the SCell islinked to the RLC
entity on DRB j+1 of the PSCell.

The NR data routing between the RLC layer of PSCell and the lower layers of either PSCell or SCell shall be provided
to/by SSin the common part of the data ASP using the MacBearerRouting field.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured.

5.2.2.2.6 Ethernet header compression
EHC testing uses the PDCP test model specified in clause 5.2.2.2.1, with the following differences.
EHC is configured in both directions (DRB created in pre-test conditions).

TTCN implements and operates the EHC compressor and the EHC decompressor. The PDCP layer at the SS handles
EHC compressed packets (i.e. EHC full header packets and EHC compressed header packets) to/from the TTCN. These
PDUs are each associated with one PDCP SDU.

The UE is expected to be configured with an Ethernet MAC address.
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5.2.2.3 RLC
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Figure 5.2.2.3-1: Test model for NR/5GC RLC testing

The UE isregistered in NR, using SRBs 0-2, and configured for NR/5GC operation.
This model is suitable for testing both UM/AM mode of operation of DRBs on UE side.

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering
is enabled (since mandatory) but with null ciphering algorithm, which is equivalent to not using ciphering. Header
compression is not configured on UE side.

Onthe SSside, L1 and MAC are configured in the normal way. The RLC of the DRBsis configured in transparent
mode. Hence with this configuration PDUs out of SS RLC are same asthe SDUs in it. Thereisno PDCP configured on
SSside. The ports are directly above RLC.

The PDUSs, exchanged between TTCN and SS, shall be the final RLC PDUs consisting of RLC and PDCP headers.
TTCN code shall take carein DL of building RLC headers and PDCP headers and in UL handle RLC and PDCP
headers. TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. If
RLC on UE sideisin AM mode, TTCN shall take care of generating pollsin DL and responding with RLC control
PDUs on reception of UL Pall.
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Figure 5.2.2.4.1-1: Test model for NR/5GC MAC testing

The UE is configured in Test Loop Mode A, to loop back the User Plane data above PDCP layer. On UE side Ciphering
is enabled (since Mandatory) but with null ciphering algorithm, which is equivalent to not using ciphering. Header
compression is not configured on UE side.

On the SS side the NR MAC test model expects no split bearersto be configured.

Onthe SSNR, Layer 1 isconfigured in the normal way. NR MAC is configured in a special mode, where it does not
add any MAC headersin DL and /or not remove any MAC headersin UL directions respectively at DRB port. In this
case, the TTCN shall provide the final MAC PDU, including padding. Except for this, the NR MAC layer shall perform
al its other functions. SRBs are configured asin Layer 3 test model in normal operation.

On DRBsthe NR RLC is configured in transparent mode. Hence with this configuration PDUs out of SS RLC are same
asthe SDUsinit. Thereisno NR PDCP and SDAP configured on SS side. The ports are directly above NR RLC.

There are two different test modesin which NR MAC header addition/removal can be configured:
1. DL/UL header-transparent mode: no header addition in DL and no header removal in UL.

2. DL only header-transparent mode: no header additionin DL; UL NR MAC is configured in normal mode to
remove MAC header and de-multiplex the MAC SDUs according to the logical channel Ids.

If SSNR MAC isconfigured in DL/UL header-transparent mode, the PDUs, exchanged at the DRB port between
TTCN and SS, shall be the final MAC PDUs consisting of MAC, RLC and PDCP headers. TTCN code shall take care
in DL of building MAC header, RLC headers and PDCP headers and in UL handle MAC, RLC and PDCP headers.
TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. During
testing of multiple DRBs at the UE side, it shall still be possible to configure only one DRB on SS side with
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configuration in the figure 5.2.2.4.1-1. Other DRBs will not be configured, to facilitate routing of UL MAC PDUs.
Multiplexing/de-multiplexing of PDUs meant/from different DRBs shall be performed in TTCN. Since the MAC layer
does not evaluate the MAC headersin UL it cannot distinguish between SRB and DRB datain UL. There shall be no
SRB traffic while MAC is configured in this test mode. The SS MAC shall take care of automatic
repetitions/retransmission in UL and DL, based on normal MAC HARQ behaviour.

NOTE: Thereisno need to handle SDAP headersin TTCN for UL/DL as UE Test loop Mode A is above PDCP.

If SSNR MAC isconfigured in DL only header-transparent mode, the UL PDUs exchanged at the DRB port between
TTCN and SS shall be final RLC PDUs consisting of RLC and PDCP headers. SS shall route these PDUs based on
logical channel IDs. InDL, TTCN sends fully encoded MAC PDUs at the DRB port (consisting of MAC, RLC and
PDCP headers). In this case TTCN needs to take care of maintaining sequence numbers and state variables for RLC and
PDCP layers. Furthermore, in UL and DL the SSMAC layer shall be capable of dealing with SRB data (i.e. it shall
handle DL RLC PDUs coming from SRB RLC layers or de-multiplex UL RLC PDUs to SRB's) as in norma mode. The
SS MAC shall take care of automatic repetitions/retransmissionsin UL and DL, based on normal MAC HARQ
behaviour. TTCN shall ensure that no DL MAC SDUs in normal mode and DL MAC PDUsin test mode are mixed for
thesame TTI.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured. In asimilar way the
reception of PRACH preambles is reported by SS over the same port.

When SSis configured either with pusch-AggregationFactor > 1 or with pusch-RepTypelndicatorDCI-0-1-r16 set to
pusch-RepTypeB and SSNR MAC is configured in DL/UL header-transparent mode, SS shall handle UE automatic
subsequent repetitions/retransmissionsin UL on the same HARQ process according to TS 38.214[22] clause 6.1.2.1,
and in addition SS shall transmit to TTCN every received UL HARQ transmission/retransmission within a bundle as
separate MAC PDUs.

5.2.2.4.2 NR carrier aggregation
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Figure 5.2.2.4.2-1: Test model for NR/5GC MAC CA testing
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The NR/5GC MAC CA test model builds on top of the NR/5GC MAC test model, with the differences specified
hereafter.

On the SSNR side, there is one PCell and one SCell configured:

- PCéll only: On DRBsthe NR RLC is configured in transparent mode. Hence with this configuration PDUs out
of SSRLC are same asthe SDUs in it. Thereisno NR PDCP and SDAP configured in the SS. The ports are
directly above NR RLC.

- PCell / SCéll: Layer 1 isconfigured in the normal way. NR MAC is configured in a special mode, where it does
not add any MAC headersin DL and /or not remove any MAC headersin UL directions respectively at DRB
port. In this case, the TTCN shall provide the final MAC PDU, including padding. Except for this, the MAC
layer shall perform al of its other functions.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception in PCell over system indication port, if configured. In asimilar way
the reception of PRACH preamblesin PCell / SCell isreported by SS over the same port, if configured.

The NR data routing between the RLC layer of PCell and the lower layers of either PCell or SCell shall be provided
to/by SSin the common part of the data ASP using the MacBearerRouting field.

5.3 NR sidelink

5.3.1 Layer3
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Figure 5.3.1-1: Test model for Layer 3 NR sidelink PC5 broadcast and groupcast in coverage
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Figure 5.3.1-2: Test model for Layer 3 NR sidelink PC5 unicast in coverage
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Figure 5.3.1-3: Test model for Layer 3 NR sidelink PC5 broadcast and groupcast out of coverage
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Figure 5.3.1-4: Test model for Layer 3 NR sidelink PC5 unicast out of coverage

The UE is configured in normal mode or in Test Loop Mode E. On the UE side on the NR-Uu interface, ciphering and
integrity (PDCP and NAS) are enabled and header compression is not configured. On the UE side on NR-PC5 interface,
the NULL integrity algorithm and NULL ciphering is applied and header compression is not configured.

For testing NR sidelink, the system simulator (SS) can implement one or several simulated NR cells as specified in
clause 5.1.1.1 and one or several simulated UES, called hereafter NR-SS-UE. The NR-SS-UE is used to send/receive
datawith the UE under test over the PC5 interface. A GNSS Simulator is configured when GNSS synchronisation
source or ageographical position is required in the test. The requirements for the GNSS simulator (also referred as
positioning simulator) are specified in TS 37.571-4 [28]. When UE isin coverage of an NR cell, thisis depicted in the
NR sidelink test model of Figure 5.3.1-1 for PC5 broadcast and groupcast and Figure 5.3.1-2 for PC5 unicast. When UE
isout of coverage of an NR cell, thisis depicted in the NR sidelink test model of Figure 5.3.1-3 for PC5 broadcast and
groupcast and Figure 5.3.1-4 for PC5 unicast.

The NR-SS-UE is controlled by TTCN in the NR Sidelink PTC and is configured for NR sidelink by TTCN over
sidelink system control NR_SL_SY S port. The NR-SS-UE can be configured in coverage of an NR cell, out of
coverage, UTC synchronised or synchronised on the UE under test. The NR-SS-UE can also be configured for
transmission/reception of an SLSS/PSBCH. The NULL ciphering and integrity algorithms are applied. L1, MAC, RLC,
PDCP and SDAP are configured in normal way; they shall perform all of their functions. The NR_SL_DATA port for
transmission and reception of STCH data is above SDAP. The STCH datais considered as raw data.
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Figure 5.3.2.1-1: NR Sidelink test model for SDAP testing for NR sidelink PC5 unicast in coverage
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Figure 5.3.2.1-2: NR Sidelink test model for SDAP testing for NR sidelink PC5 unicast out of coverage
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Figures 5.3.2.1-1 shows the test model in coverage, on the NR-Uu interface, the NR cell is configured in normal mode.
Figures 5.3.2.1-2 shows the test model out of coverage.

The UE is configured in Test Loop Mode E. On the UE side on the NR-Uu interface, ciphering and integrity (PDCP and
NAS) are enabled and header compression is not configured. On the UE side on NR-PC5 interface, the NULL integrity
algorithm and NULL ciphering is applied and header compression is not configured.

On the NR-SS-UE, Layer 1, MAC, RLC and PDCP are configured in the normal operation. The SDAP is configured in
aspecial mode, where NR-SS-UE does not add any SDAP header in transmission and does not remove any SDAP
header in reception at the SL-DRB port on the NR Sidelink PTC. The TTCN code will take care of the SDAP header
handling and of the QoS flow to DRB mapping, i.e. the NR-SS-UE will route transmitted SDAP PDUs from TTCN to
the corresponding SL-DRB.

The scheduling assignments for transmission are configured from TTCN over system control port.
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Figure 5.3.2.4-1: NR Sidelink test model for MAC testing for NR sidelink PC5 unicast in coverage
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Figure 5.3.2.4-2: NR Sidelink test model for MAC testing for NR sidelink PC5 unicast out of coverage

Figures 5.3.2.4-1 shows the test model in coverage, on the NR-Uu interface, the NR cell is configured in normal mode.
Figures 5.3.2.4-2 shows the test model out of coverage.

The UE is configured in Test Loop Mode E. On the UE side on the NR-Uu interface, ciphering and integrity (PDCP and
NAS) are enabled and header compression is not configured. On the UE side on NR-PC5 interface, the NULL integrity
algorithm and NULL ciphering is applied and header compression is not configured.

Onthe NR-SS-UE side, Layer 1 is configured in the normal way. NR MAC is configured in a special mode, where it
does not add any MAC headers in transmission and /or not remove any MAC headersin reception at SL-DRB port. In
this case, the TTCN shall provide the final MAC PDU, including padding. Except for this, the NR MAC layer shall
perform al its other functions. SL-SRBs are configured asin Layer 3 test model in normal operation.

On SL-DRBsthe NR RLC is configured in transparent mode. Hence with this configuration PDUs out of NR-SS-UE
RLC are same asthe SDUsin it. Thereisno NR PDCP and SDAP configured on NR-SS-UE Side. The ports are
directly above NR RLC.

There are two different test modes in which NR MAC header addition/removal can be configured:

1. Transmission/Reception header-transparent mode: no header addition in transmission and no header removal in
reception.

2. Transmission only header-transparent mode: no header addition in transmission; reception NR MAC is
configured in normal mode to remove MAC header and de-multiplex the MAC SDUs according to the logical
channel Ids.

If NR-SS-UE MAC is configured in Transmission/Reception header-transparent mode, the PDUs, exchanged at the SL-
DRB port between TTCN and NR-SS-UE, shall be the final MAC PDUs consisting of MAC, RLC, PDCP and SDAP
headers. TTCN code shall take care in transmission of building MAC header, RLC headers, PDCP headers and SDAP
headers and in reception handle MAC, RLC, PDCP and SDAP headers. TTCN code shall take care of maintaining
sequence numbers and state variables for RLC and PDCP layers. During testing of multiple SL-DRBs at the UE sidg, it
shall still be possible to configure only one SL-DRB on NR-SS-UE side with configuration in the figure 5.3.2.4-1.
Other SL-DRBs will not be configured, to facilitate routing of received MAC PDUs. Multiplexing/de-multiplexing of
PDUs to/from different SL-DRBs shall be performed in TTCN. Since the MAC layer does not evaluate the MAC
headers in reception it cannot distinguish between SL-SRB and SL-DRB data in reception. There shall be no SL-SRB
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traffic while MAC is configured in this test mode. The NR-SS-UE MAC shall take care of automatic
repetitions/retransmissions in transmission and reception, based on normal MAC HARQ behaviour.

If NR-SS-UE MAC is configured in Transmission only header-transparent mode, the received PDUs exchanged at the
SL-DRB port between TTCN and NR-SS-UE shall be final RLC PDUs consisting of RLC, PDCP and SDAP headers.
NR-SS-UE side shall route these PDUs based on logical channel IDs. In transmission, TTCN sends fully encoded MAC
PDUs at the SL-DRB port (consisting of MAC, RLC, PDCP and SDAP headers). In this case TTCN needs to take care
of maintaining sequence numbers and state variables for RLC and PDCP layers. Furthermore, in reception and
transmission the NR-SS-UE MAC layer shall be capable of dealing with SL-SRB data (i.e. it shall handle transmission
of RLC PDUs coming from SL-SRB RLC layers or de-multiplex reception of RLC PDUs to SRB's) asin normal mode.
The NR-SS-UE MAC shall take care of automatic repetitions/retransmissions in transmission and reception, based on
normal MAC HARQ behaviour. TTCN shall ensure that in transmission no MAC SDUs in hormal mode and MAC
PDUs in test mode are mixed for the same slot.

The Scheduling assignments for transmission are configured from TTCN over system control port.

6 System interface

6.1 Upper tester interface
The Upper Tester (UT) interface is the same as specified in TS 36.523-3 [12] clause 5.

In addition, the following MMI commands are defined.

Table 6.1-1: MMI commands

Parameters
Command
Name Value
"CAPABILIBY_ENQUIRY" "Freq. Band <charstring>
List"
"Two-Way" "TRUE"/
"FALSE"
"CLEAR_RSNPN" (none)
"PERIODICAL_ "Report <charstring>
MEASUREMENT_PSBCH_RSRP" Interval"
"SL_CSI_RS_CONFIGURATION" "Freq. <charstring>

allocation One
antenna Port"

“First symbol" <charstring>
"Latency <charstring>
Bound"
["'SL_CSI_REPORT" | (none) |
"SNPN_AUTOMATIC" (none)
"SNPN_MANUAL" "PLMN" <PLMN ID>
"N_ID" <N ID>
"SNPN_SUBSCRIBER_DATA" "PLMN" <PLMN ID>
"N_ID" <N ID>
"ACCESS_ID" | "ACCESS_ID"
"UEAI" "SL-QIOD§ Flow <charstring>
"Action” "ESTABLISH" /
"UNICAST_SLDRB" "MODIFY" /
"RELEASE"

Thefollowing AT commands are also applied in the TTCN.
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Table 6.1-2: AT Commands

Command
AT+C5GNSSAI
AT+C5GNSSAIRDP
AT+C5GQOS
AT+CGBRRREQ
AT+CMICO

AT commands are referred to TS 27.007 [49].

6.2 Abstract system primitives

6.2.1 Introduction

The present clause 6.2 specifies the abstract system primitives (ASPs) used on the system interface to configure and
control the SS.

6.2.2 General requirements and assumptions

The requirements and assumptions specified in TS 36.523-3 [12] clause 6.1 apply to the present document.

6.2.3 E-UTRAN ASP definitions

Please refer to TS 36.523-3 [12] clause 6.2.

6.2.4 NR ASP definitions

See Annex D.

6.2.5 UTRAN ASP definitions

Please refer to TS 36.523-3 [12] clause 6.3.

6.2.6 WLAN ASP definitions

Please refer to TS 36.523-3 [12] Annex D.

6.2.7 GERAN ASP definitions

Please refer to TS 36.523-3 [12] clause 6.4.

7 Test methods and design considerations

7.1 Common aspects

7.1.1 Introduction

Clause 7.1 specifies test methods and design considerations that are common to all 5GS deployment options.
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7.1.2 Physical layer aspects

7121 Search spaces and DCI

7.1.2.1.1 Parameters

For each search space there are several parameters specifying the location of this search space in the time and frequency
domain.

712211 Search space configuration

PDCCH monitoring periodicity

Comment/description slot periodicity in time domain
ASN.1 parameter SearchSpace.monitoringSl otPeriodicityAndOffset
Core spec reference TS38.213[21] clause 10.1
PDCCH monitoring offset
Comment/description slot offset
ASN.1 parameter SearchSpace. monitoringSl otPeriodi city AndOff set
Core spec reference TS38.213[21] clause 10.1
PDCCH monitoring pattern
Comment/description first symbol(s) of the control resource set within a slot for PDCCH monitoring;

in general a search space starts with first symbol of aslot; the duration is given by the L1 parameter
'CORESET-time-duration’

ASN.1 parameter SearchSpace.monitoringSymbol sWithinSlot
Core spec reference TS38.213[21] clause 10.1
CORESET timeduration
Comment/description Duration of a search spacein time domain: 1, 2 or 3 symbols
ASN.1 parameter Control ResourceSet.duration
Core spec reference TS38.213[21] clause 10.1
CORESET frequency domain allocation
Comment/description Bitmap specifying the frequency domain allocation of a search space
NOTE: The allocations needs to fit into the BWP to which the CORESET belongs
ASN.1 parameter Control ResourceSet.frequencyDomai nResources
Core spec reference TS38.213[21] clause 10.1, TS 38.211 [19] clause 7.3.2.2
7.1.21.2 PDCCH search spaces

For each configured DL BWP, the TTCN may configure one or several search spaces.
For each search space, TTCN configures the SS with:

- The configuration of this search space as given to the UE, enabling the SS to determine the PDCCH transmission
occasions (same as the UE PDCCH monitoring occasions) and associated CORESET.
For SearchSpaceZero the configuration according to TS 38.213 [21] clauses 10.1 and 13 is mapped to ASN.1
type SearchSpace to configure the SS; for CORESET#0 the configuration according to TS 38.211 [19] clause
7.3.2.2 ismapped to ASN.1 type ControlResourceSet to configure the SS.

- The CCE aggregation level L that the SS shall use for PDCCH transmission on this search space.
In general an aggregation level of 4 isused for SearchSpaceZero, common and UE-specific search space.

The priority P of this search space that the SS shall consider in its PDCCH candidate selection algorithm.
- avalue of 0 represents the highest priority, a value of 1 the second highest priority and so on.

NOTE: “Search space’ isusedintermsof TS 38.213[21] clause 10.1 and a single search space configuration
(ASN.1 type ‘ SearchSpace’) may contain several search spaces (see NR_BWP_SearchSpaceConfig_Type
in Annex D).

ETSI



3GPP TS 38.523-3 version 17.6.0 Release 17 57 ETSI TS 138 523-3 V17.6.0 (2023-05)
7.1.2.1.3 DCI formats
7.1.2.1.3.1 Introduction

The SS shall support several DCI formats. For each 5GS option, the set of DCI formats to support may be different (see
relevant option-specific subclauses).

7.1.2.1.3.2 Timing

The transmission of DCI formats may be explicitly requested from TTCN or semi-autonomously handled by the SS. In
case of explicit request:

- If theassociated timing information is explicit, the TTCN shall ensure that this timing information matches one
of the configured PDCCH transmission occasions.

- If the associated timing information is now, the SS shall determine and use the next valid PDCCH transmission
occasion.

7.1.2.1.3.3 DAI

In the DCI formatsto be used by the SS, TTCN may set the DA fields explicitly or may configure the SSto set the
DA fields automatically. TTCN configures the DAI parametersin the SS according to one of the columns of Table
7.1.2.1.3.3-1.

Table 7.1.2.1.3.3-1: DAl parameter settings

DAl field \ HARQ- Semi-static Dynamic Dynamic

ACK Codebook with 1 sub-codebook with 2 sub-codebooks

type Explicit Explicit Explicit
mode Auto mode mode Auto mode mode Auto mode

DCIO 1 FirstDAI Index Automatic Index Automatic Index Automatic
DCI0_1
SecondDAI None None None None Index Automatic
DCI1 0 DAI Index Automatic Index Automatic Index Automatic
DCI1 1 DAI None None Index Automatic Index Automatic

When TTCN configures the SS to use the automatic mode, the SS shall:

- Create DL association/transmission set, according to the setting by TTCN of TimeDomain,
PdschHargTiminglndicator and PucchResourcelndicator for DCI formats 1_x, their associated transmission
timing information, and the set of serving cells configured, then

- ldentify the need to multiplex aHARQ-ACK codebook into a PUSCH transmission according to above DL
association/transmission set and the transmission timing information of received UL Grant(s), then

- Setthe DAI fieldsin the DCI formats 1 x and 0_1 according to the above and the requirements on DAI values
specified in TS 38.213 [21] clause 9.1.2 for semi-static HARQ-ACK Codebook or clause 9.1.3 for dynamic
HARQ-ACK Codebook.

7.1.2.1.4 PDCCH candidate selection

The SS shall consider search space priorities as configured by TTCN to find appropriate PDCCH candidates for
scheduling of DCI formatsin case of:

a) Overlapping search spaces:

- Depending on system configuration and slot number candidates of the different search spaces may be located
in same (or overlapping) CCEs.

- Example: system information is automatically scheduled by the SS and UE-specific data transmission
requires scheduling of PDCCH for the same slot and symbols
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=> Candidates of the UE-specific search space may collide with actual PDCCH of a common search space (e.g.
system information).
b) Within a search space if different search space types are mapped to the same search space configuration.

For every PDCCH assignment (in terms of TS 38.213 [21] clause 10.1) the SS shall apply the PDCCH candidate
selection algorithm specified hereafter:

1) For each search space the SS selects the PDCCH candidate with index m(search space, L) =0
With (see TS 38.213[21] clause 10.1):
- candidate index m(search space, L) := 0 .. M(search space, L) - 1;
- M(search space, L): number of PDCCH candidates per CCE aggregation level for the given search space;
- L: CCE aggregation level
2) If thereisan overlapping of the selected candidates, the SS shall:
- keep the PDCCH candidate of the search space with higher priority P,
- increment m for the search space with lower priority;
3) The SSshall repeat 2) until there is no overlapping anymore.
In the following cases the SS shall raise an error:
i) Collision of PDCCH candidates of search spaces with the same priority,

i) When aDL transmission or asingle UL grant is scheduled with specific Timinglnfo and after applying the above
rules there isno PDCCH candidate |eft anymore.
NOTE: For Timinglnfo 'Now' there is no error as the SS can shift the transmission to the next PDCCH occasion

In case of continuous UL grant configuration, the SS shall not raise an error when a grant cannot be scheduled at a
specific point in time but skip it, if the grant is configured to be at every occasion, or shift it to the next occasion
otherwise.

7122 Downlink resource allocation

7.1.2.2.1 Parameters

There are several parameters specifying the resource allocation on PDCCH (see clause 7.1.2.2.1.1) and PDSCH for a
DL transmission. The following sub-clauses summarise the parameters being most relevant for downlink resource
alocation from the test model’ s point of view.

7.1.2.2.1.1 Time domain resource allocation

For time domain resource allocation, either a default PDSCH time domain allocation according to TS 38.214 [22]
clause 5.1.2.1.1 is applied or atable (pdsch-AllocationList) is configured via RRC signalling (pdsch-
ConfigCommon.pdsch-TimeDomainAllocationList or pdsch-Config.pdsch-TimeDomainAllocationList, see TS 38.331
[16]). Thistable correspondsto L1 parameter “pdsch-AllocationList” and the entries are referred to by DCI.

pdsch-AllocationList has the following fields:

PDSCH dlot offset (Ko)

Comment/description Slot offset of PDSCH transmission based on the corresponding PDCCH transmission (DCI)
Assuming the same numerology for PDSCH and PDCCH:
Ko=0 PDCCH and corresponding PDSCH transmission arein the same slot
Ko>0 PDCCH and corresponding PDSCH transmission arein different slots

ASN.1 parameter PDSCH-TimeDomainResourceAllocation.kO
Core spec reference TS38.214[22] clause 5.1.2.1

PDSCH mapping type
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Comment/description PDSCH mapping type A or B
NOTE: In general - at least for early releases - type A is expected to be used by conformance testing
(Type B seemsto be intended for mini-dots)

ASN.1 parameter PDSCH-TimeDomainResourceAllocation.mappingType
Core spec reference TS38.214[22] clause 5.1.2.1
Start and length indicator (SLIV)
Comment/description The SLIV specifies the starting symbol (S) and the number of symbols (L) of the PDSCH resource

assignment according to TS 38.214 [22] clause 5.1.2.1; valid start/length combinations depend on the
PDSCH mapping type

ASN.1 parameter PDSCH-TimeDomainResourceAllocation.startSymbol AndLength
Core spec reference TS38.214[22] clause 5.1.2.1
7.1.2.2.1.2 Frequency domain resource allocation configured at the UE via RRC signalling

Resour ce allocation type

Comment/description Specifies the format of the frequency domain resource assignment field of DCI format 1_1 (resource
allocation type O, resource allocation type 1 or both)
NOTE: for DCI format 1_0 this parameter seems to be not relevant.

ASN.1 parameter PDSCH-Config.resourceAllocation
Core spec reference TS38.212[20] clause 7.3.1.2.2
712213 DCI parameters
Frequency domain resour ce assignment
Comment/description Resource allocation type 0: bitmap indicating resource block groups (RBGs) being allocated to the UE
Resource allocation type 1: resource indication value (RIV) indicating start and length of a set
of contiguously allocated resource blocks
NOTE: for DCI format 1_0 only resource allocation type 1 is gpplicable (according to TS 38.214 [22]
clause5.1.2.2)
Core spec reference TS38.212[20] clauses 7.3.1.2.1 and 7.3.1.2.2, TS 38.214 [22] clause5.1.2.2
Time domain resour ce assignment
Comment/description Index addressing pre-configured time domain resource allocation (see clause 7.1.2.2.1.1)
Core spec reference TS38.212[20] clauses 7.3.1.2.1 and 7.3.1.2.2
VRB-to-PRB mapping
Comment/description To distinguish non-interleaved and interleaved allocation of virtual resource blocks in case of resource
allocation type 1
Core spec reference TS38.212[20] clauses 7.3.1.2.1 and 7.3.1.2.2, TS 38.214 [ 22] clause 5.1.2.2
M odulation and coding scheme (MCS)
Comment/description Modulation and coding scheme according to TS 38.214 [22] clause 5.1.3:
The DCI provides the MCSindex (Iwcs) which refersto the respective tablesin clause 5.1.3.1 of TS
38.214[22]
Core spec reference TS38.212[20] clauses 7.3.1.2.1 and 7.3.1.2.2, TS 38.214 [22] clause 5.1.3
Antenna port configuration
Comment/description Configuration of antenna port(s) according to tables 7.3.1.2.2-1/2/3/4 of TS 38.212 [20] for DCI format
1 1: Specifies the number of CDM groups without data and the antenna ports being used for a
transmission. The number of CDM groups affects the number of REs which cannot be used for PDSCH
transmission according to step 1 of clause 5.1.3.2 in TS 38.214 [22]. The number of antenna ports
being used for the DL transmission corresponds to the number of layersv being used for the respective
transport block transmission (1, 2, 3 or 4 layers per transport block).
DCI format 1_0 does not have any field for antenna port configuration:
TS 38.214 [22] clause 5.1.6.2 specifies that in general the UE shall assume 2 CDM groupsi.e. there are
no REs available for PDSCH transmission in any symbol where DMRS is sent. Regarding the number
of layersv=1 isassumed for PDSCH transmissions scheduled with DCI format 1_0
Core spec reference TS 38.212[20] clauses 7.3.1.2.2, TS 38.214 [22] clause 5.1.3, TS 38.211 [19] clause 7.3.1.3/4
7.1.2.2.2 Timing

The timing information provided by the request ASP for a DL transmission specifies the slot in which the DCI on
PDCCH istransmitted scheduling the corresponding PDSCH transmission. The exact timing of the PDSCH
transmission is depending on the parameters for time domain resource allocation as described in the previous clause. If
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the timing information specifies a specific slot it isup to TTCN that an appropriate search space is configured for this
slot. The SS shall not schedule the DL transmission otherwise and may raise an error.

In case of Timinglnfo indicating “Now” or “Any slot” it is up to the SS to find the appropriate slot for scheduling of the
DCI. The SS shall not use sots in which SS/PBCH blocks are scheduled.

NOTE: The restriction for slots containing SS/PBCH can be removed when there is clarification in core specs (e.g. TS
38.214 [22]) how “rate matching around” SS/PBCH blocksis reflected in the cal culation of the transport block size (see
clause7.1.2.2.4).

In case of Timinglnfo not being “Now” TTCN shall ensure that the datais scheduled at least 100msin advance.
Furthermore, it is up to the test case prose to avoid any overlapping of PDSCH and PDCCH transmissionsin time
domainand it isup to TTCN implementation to address an appropriate slot for which the TBS size determination is
well-defined according to clause 7.1.2.2.4; the SS shall raise an error otherwise.

When SSis configured with pdsch-AggregationFactor, SS shall repeat PDSCH data on the same HARQ process
automatically in pdsch-AggregationFactor consecutive dots. Asaccording to TS 38.214{22] clause 5.1.2.1, for any of
the consecutive dlots, if at least one symbol from a set of symbols where SS schedules PDSCH transmission in the slot
isan uplink symbol, then SS shall skip transmission in that slot.

Figures 7.1.2.2.2-1 and 7.1.2.2.2-2 illustrate the timing for Ko = 0 and Ko > 0.

pdsch-symbolAllocation pre-configured at the UE:

Index Ko Mapping type

DCI:
Time domain resource assignment =i

PDCCH

J

s
o Kg=0
e SLIV=58—=>S=2;L=5

* PDCCH monitoring pattern:
first symbol of the slot (“10000000000000°’B)
+ CORESET time duration: 2 symbols

A
A\ 4

slot n
Slot n:

* hosting search space according to PDCCH monitoring periodicity
and offset (SearchSpace.monitoringSlotPeriodicityAndOffset)
* Addressed by Timinglnfo

Figure 7.1.2.2.2-1: Example for time domain resource allocation for Ko =0
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pdsch-symbolAllocation pre-configured at the UE:

Index Ko Mapping type SLv

Cl:
Time domain resource assignment =i

0 il 2 3 4 5 6 7 8 9 10 | 11 12

Y e
+ PDCCH monitoring pattern: c Ko=1
first symbol of the slot (“*10000000000000°B) « SLIV=56=>S=0;L=5

+ CORESET time duration: 2 symbols

\ 4
A

Slot n:

» hosting search space according to PDCCH monitoring periodicity
and offset (SearchSpace.monitoringSlotPeriodicityAndOffset)

* Addressed by TimingInfo

slot n slot n+1

Figure 7.1.2.2.2-2: Example for time domain resource allocation for Ko > 0

7.1.2.2.3 DL scheduling scheme
Different kinds of PDSCH transmissions need to be scheduled:
- Systeminformation (Sl: SIB1 and other system information)
- Paging
- Random access response (RAR)
- DCCH/DTCH transmissions
The scheduling needs to be done so that there is no overlapping in frequency or time domain.
In general there are different ways to do the scheduling:
a) Multiplexing in frequency domain of asingle BWP
b) Multiplexing in time domain of asingle BWP (at slot or at symbol level)
c) Useof different BWPs: e.g. initial BWP for SI, RAR, Paging + dedicated BWP for DCCH/DTCH
d) Combinations of the above

In frequency domain the different kinds of PDSCH transmissions may use different resource allocation types (TS
38.214[22] clause 5.1.2.2):

- Resource dlocation (RA) type 0: Bitmap-based allocation of Resource Block Groups (RBGS):
Applicable only for DCI format 1_1 = not applicable for scheduling of Sl, Paging and RAR

- Resource allocation (RA) type 1, non-interleaved: continuous allocation of RBs with one-by-one mapping of
virtual resource blocks (VRBS) to physical resource blocks (PRBS).

- Resource dlocation (RA) type 1, interleaved: continuous allocation of RBs with interleaved VRB-to-PRB
mapping according to TS 38.211 [19] clause 6.3.1.7.
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7.1.2231 DL scheduling scheme: Frequency domain multiplexing, RA typel, non-interleaved

This scheduling scheme multiplexes the different kinds of PDSCH transmissionsin the frequency domain of asingle
BWP by exclusively using resource allocation type 1 with non-interleaved VRB-to-PRB mapping. Assuming the
resource blocks being numbered from 0 to Newe-1 (with Newe being the size of the BWP) the following alocation is
done:

Table 7.1.2.2.3.1-1: Resource allocation for frequency domain multiplexing, RA typel, non-interleaved

Kind of PDSCH CORESET# | SSB index of the cell Resource block allocation (Note 2)
transmission (Note 1) (Note 4)
RBstart LRBS,max
(Note 2) (Note 2)
System information 0 SSB#1 0 7
SSB#0 Newp-7 7
Paging (Note 3) 0 SSB#1 7 Newp-7
SSB#0 0 Newp-7
Random access response 0 SSB#1 7 Newp-7
(Note 3)
SSB#0 0 Newp-7
CCCH and DCCH 0 SSB#1 7 Newp-7
transmission on CSS (Note SSB#0 0 Newp-7
3)
DCCH/DTCH transmissions 1 SSB#1 7+ Offset Carrier Nswp-7
(Note 3) CORESET#0 [RBs] (Note 5)
SSB#0 0 Newp-7
NOTE 1: In context of a generic 5G test model it is not relevant whether or not there is Sl and Paging for a given
deployment option (e.g. EN-DC).
NOTE 2: Lrss < Lres,max With Lres: number of resource blocks being eventually used for a particular transmission. Lrss
and RBstart are as specified in TS 38.214 [22] clause 5.1.2.2.2.
NOTE 3: In general Paging, Random access response and CCCH/DCCH/DTCH transmissions are mutual exclusive
and therefore share the same allocation.
NOTE 4: The SSB index used by an NR Cell is specified in TS 38.508-1 [5] Table 4.4.2-2.
NOTE 5: Offset Carrier CORESET#0 [RBs] values are specified in the frequency tables in TS 38.508-1 [5].

In order to achieve atest case behaviour being independent from the frequency channel bandwidth Ngwe is limited to
the minimum value of 24 RBsin accordance to Table 5.3.2-1 of TS 38.101-1/2 [5, 6]. Thisimpliesthat Lrgsmax< 24
RBsfor al configurations.

In general PDCCH and corresponding PDSCH transmissions are in the same slot (Ko = 0).

71224 Transport block size determination

TS 38.214 [22] clause 5.1.3.2 describes the transport block size (TBS) determination from the UE’s point of view: the
UE calculates the TBS depending on several parameters. From atest model’ s point of view appropriate values need to
be found for the parameters to achieve agiven TBS.

There are two modes specified for DL scheduling:
- automatic mode
- explicit mode

In explicit mode all parameters for the TBS determination are provided by TTCN, i.e. itisuptothe TTCN
implementation to find proper values. In automatic mode TTCN only provides RBgat and Lresmax and it is up to the SS
to determine the values of Lres and Imcs to achieve the TBS which is needed for a particular DL transmission.

The SS shall apply the rules as described in clause 7.1.2.2.4.2.

7.1.2241 Parameters affecting TBS determination

The following parameters need to be considered for TBS determination:
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Parameter

Comment/Description

Reference

Number of RBs in frequency domain

Indicated by DCI

Clause 7.1.2.2.1.3

Number of symbols in time domain

Pre-configured at UE, selected by DCI;
corresponds to “PDSCH duration” TS 38.211 [19]
clause 7.4.1.1.2

Clause 7.1.2.2.1.1

MCS index Ivcs

Indicated by DCI:
Modulation Order Qm, Target code Rate R

Clause 7.1.2.2.1.3;
TS 38.214 [22] Table
5.1.3.1-1 and 5.1.3.1-2

Number of layers v

The number of layers being used for transmission of a
transport block can be derived from the antenna port
configuration provided by DCI format 1_1 taking into
account the layer mapping according to TS 38.211
clause 7.3.1.3. For DCI format 1_1 in generalu =1
according to TS 38.508-1 [5] Table 4.3.6.1.2.2-1.

For DCI format 1_0 v = 1 is assumed (in accordance
to TS 38.214 [22] clause 5.1.6.2 specifying antenna
port 1000 to be used for DMRS).

TS 38.214 [22] clause
5.1.1.1 and 5.1.6.2,
TS 38.211 [19] clause
7.3.1.4,

TS 38.212 [20] clause
7.3.1.2.2 and tables
7.3.1.2.2-1/2/3/4

PDSCH mcs-Table

Pre-configured at the UE via RRC signalling:
PDSCH-Config.mcs-Table := {gam64, gam256};
indicates which MCS table to be applied when DL
transmission is scheduled with C-RNTI

NOTE: qam256 is applicable only when DCI format
1 1is used.

TS 38.214 [22] clause
5.1.31

Number of REs per PRB

Number of REs per PRB which are applicable for the
PDSCH transmission

Table 7.1.2.2.4.1-2

Rate matching

TS 38.214 [22] clause 5.1.3.2 does not specify how
rate matching needs to be considered for TBS
determination

= at least for early implementations slots containing
SS/PBCH block transmission shall not be used for
PDSCH transmissions and further rate matching is
assumed not to be configured via RRC signalling

TS 38.214 [22] clause
514
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Table 7.1.2.2.4.1-2: Parameters affecting number of REs allocated for PDSCH per PRB

Parameter

Comment/Description

Reference

PDSCH mapping type

Type AorB

Clause 7.1.2.2.1.1;
TS 38.211 [19] clause
7.4.1.1.2

dmrs-Type

DMRS Configuration type 1 or 2 as indicated to the
UE by DMRS-DownlinkConfig.dmrs-Type

TS 38.211 [19] clause
7.4.11.2

dmrs-AdditionalPosition

Number of additional DMRS positions:

For DCI format 1_1 as indicated to the UE by
DMRS-DownlinkConfig.dmrs-AdditionalPosition 0, 1,
2 or 3 additional positions.

For DCI format 1_0 according to TS 38.214 [22]
clause 5.1.6.2 the UE shall assume dmrs-
AdditionalPosition="pos2’

TS 38.211 [19] clause
7.4.1.1.2 and tables
7.4.1.1.2-3/4

maxLength

Number of OFDM symbols used for DMRS:

For DCI format 1_1 as indicated to the UE by
DMRS-DownlinkConfig.maxLength:

Single or double symbol DM-RS.

For DCI format 1_0 according to TS 38.214 [22]
clause 5.1.6.2 single symbol DM-RS is applied.

TS 38.211 [19] clause
7.4.1.1.2 and table
7.4.1.1.2-5

number of CDM groups without data

The maximum number of CDM groups without data
depends on the DMRS Configuration type (dmrs-
Type):

type 1: up to 2 CDM groups (TS 38.211 [19] Table
7.4.1.1.2-1)

type 2: up to 3 CDM groups (TS 38.211 [19] Table
7.4.1.1.2-2)

For DCI format 1_1 the number of CDM groups
without data for a single transmission is determined
by the antenna port configuration provided in the DCI
(TS 38.212 [20] tables 7.3.1.2.2-1/2/3/4)

For DCI format 1_0 according to TS 38.214 [22]
clause 5.1.6.2 for mapping type A and PDSCH
duration > 2 the UE shall assume that the number of
DM-RS CDM groups without data is 2 (what results in
PDSCH not being present in any symbol carrying DM-
RS)

TS 38.211 [19] clause
74112,

TS 38.212 [20] clause
7.3.1.2.2 and tables
7.3.1.2.2-1/2/3/4,

TS 38.214 [22] clause
5.1.3.2and 5.1.6.2

xOverhead

Number of REs used for additional overhead as
indicated to the UE by
PDSCH-ServingCellConfig.xOverhead:
0,6,12, 18 REs

TS 38.214 [22] clause
5.1.3.2

PDSCH duration

Number of symbols allocated for the PDSCH
transmission

Clause 7.1.2.2.1.1

Table7.1.2.2.4.1-3 gives examples for the position of DM RS within aresource block depending on different
parameters, with DMRS CDM group 0 shown in blue and DMRS CDM group 1 (if any) shown in green. For DCI
format 1_0 and PDSCH mapping type A the UE assumes both CDM groups to be used; for DCI format 1_1 the number
of DMRS CDM groups without data depends on the antenna port configuration of the DCI: In case of dmrs-Type=1,
maxLength=1 and only one code word TS 38.212 [20] table 7.3.1.2.2-1 is applied and ‘0000’ B (as specified in TS
38.508-1 [5] table 4.3.6.1.2.2-1) corresponds one DRMS CDM group at port 1000 which resultsin the REs shown in

blue.

Table 7.1.2.2.4.1-3: Examples for the position of DMRS in an RB with
PDSCH mapping type A, DMRS configuration type 1, maxLength=1, dmrs-AdditionalPosition=2
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DL-DMRS-add-pos=0: DL-DMRS-add-pos= 1, PDSCH duration = 13,
k=4n+2k' +A;k=0,1;A= 0,1 14:
lo=2 k=4n+2k +A;k=0,1;A=0,1
|0: 2, |1 =11

DL-DMRS-add-pos= 2, PDSCH duration = 10, 11, 12:
k=4n+2k’+A;k=0,1;,A=0,1
|o:2,|1:6, |2:9

For PDSCH mapping type A and single-symbol DMRS according to TS 38.211 [19] Table 7.4.1.1.2-3 the number
Nsymbolswith omrs Of Symbols with DMRS per resource block is as shown intable 7.1.2.2.4.1-4.

Table 7.1.2.2.4.1-4: Number of symbols with DMRS per resource block

PDSCH dmrs-AdditionalPosition

duration 0 1 2 3
2
3
4
5 1 1 1
6
7
8 1
9 2 2
10
11 2 3
12 3
13 4
14

Assuming DMRS configuration type 1, maxLength=1, Xoh-PDSCH=0 and no rate matching, depending on the number
of CDM groups without data, this results in the number of REsfor DMRS per PRB including the overhead of the
DMRS CDM groups without data as shown in Table 7.1.2.2.4.1-5.
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Table 7.1.2.2.4.1-5: Number of REs for DMRS per PRB including the overhead of the DMRS CDM
groups without data for DMRS configuration type 1, maxLength=1, Xoh-PDSCH=0, no rate matching

dmrs-AdditionalPosition PDSCH Number of REs for DMRS
duration
DCI format 1_1 indicating one DMRS 0 (NOTE 1) any 6 6% N '
CDM group without data according to 1 (NOTE 1) <8 6 Symbols with DMRS
TS 38.212 [20] Table 7.3.1.2.2-1 =8 12
<8 12
DCI format 1_0 2 (NOTE 2) 8,9 24 12 * Nsymbols with DMRS
>9 36
NOTE 1: TS 38.508-1 [5] table 4.6.3-36 specifies posO or posl
NOTE 2: pos2 for DCI format 1_0 according to TS 38.214 clause 5.1.6.2
7.1.2.2.4.2 Automatic mode - Determination of TBS and corresponding Imcs and Lres

In automatic mode, for each PDSCH transmission, the SS shall autonomously select aTBSand aLres/ Imcs pair for

this TBS.

Common requirements for TBS determination:

The SS shall follow the below rules to determine the TBS for a PDSCH transmission:

- The SSshall maximise the data being sent in asingle transmission

(i.e. the SS shall not do RLC segmentation without need);

- The SS shall minimise padding (i.e. the SS shall not use a TBS greater than needed);

- If the maximum TBS for a given configuration is not sufficient to carry al datathen:

- if the RLC layer configuration at the SS allows segmentation for the given bearer then:

- the SS shall apply RLC segmentation with minimised number of segments;

- dse

- the SS shall raise an error.

Lres / Imcs pair determination:

Using the selected TBS, the SS shall apply the following rules:

- When the TBS can be achieved with more than one Lres/ Imcs pairs the SS shall choose the Lres/ Imcs pairs

with maximum L res;

- When thereis more than one Lres/ Imcs pair with maximum L res the pair with minimum Imcs shall be chosen.

The SS implementation shall comply to the above requirements and be based on the following assumptions (unless

stated otherwise for a specific table):
- Number of layersv =1
- PDSCH mapping type A
- dmrs-Type: typel

- maxLength: single symbol DM-RS

- XOverhead =0

Further details are left up to SS implementation.
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7.1.2.2.4.3 Explicit mode - Determination of Imcs and Lgrgs for given TBS

In explicit mode, for aPDSCH scheduled by a PDCCH with CRC scrambled by C-RNTI, it isup to the TTCN to
determine the values of Iucs and Lgrss to achieve the TBS specified in atest case prose.

Annex B.1 may be used to select avalid pair of { Lraes: Imcs}. The NR TBS table to be used is based on the TS 38.508-1
[5] default configurations outlined in Tables 7.1.2.2.4.3-1 and 7.1.2.2.4.3-2 below.

Table 7.1.2.2.4.3-1: TS 38.508-1 [5] default configurations for DCI format 1_0 affecting DL scheduling

Parameter Value Reference(s)
MCS index table table 5.1.3.1-1 TS 38.214 [22] clause 5.1.3.1 with DCI format 1_0
(MCS index table 1)

dmrs-AdditionalPosition 2 Table 7.1.2.2.4.1-2 with DCI format 1_0

number of CDM groups 2 Table 7.1.2.2.4.1-2 with DCI format 1_0, mapping type A and
PDSCH duration > 2

PDSCH duration 12 (mapping type A) | TS 38.508-1 [5] Tables 4.6.3-76 (PDSCH-ConfigCommon) and
4.6.3-78 (PDSCH-TimeDomainResourceAllocationList) and DCI
format with “Time domain resource assignment”=0

Table 7.1.2.2.4.3-2: TS 38.508-1 [5] default configurations for DCI format 1_1 affecting DL scheduling

Parameter Value Reference(s)
MCS index table table 5.1.3.1-1 TS 38.214 [22] clause 5.1.3.1 with DCI format 1_1 and mcs-
(MCS index table 1) | Table=gam64 as according to TS 38.508-1 [5] Tables 4.6.3-75
dmrs-AdditionalPosition 1 (FR1) TS 38.508-1 [5] Table 4.6.3-36 (DMRS-DownlinkConfig)
0 (FR2)
number of CDM groups 1 according to antenna port configuration (TS 38.508-1 [5] Table
4.3.6.1.2.2-1)
PDSCH duration 12 (mapping type A) | TS 38.508-1 [5] Tables 4.6.3-76 (PDSCH-ConfigCommon) and
4.6.3-78 (PDSCH-TimeDomainResourceAllocationList) and DCI
format with “Time domain resource assignment”=0

7.1.2.3 Uplink grant

7.1.2.3.1 General principles and grant allocation types

Uplink grants assignments for NR follow similar principlesasfor LTE (TS 36.523-3 [12] clause 7.2).

712311 PUCCH synchronisation in connected mode

To prevent the UE from doing RACH procedure for purpose of PUCCH synchronisation the SS gets configured to
maintain PUCCH synchronisation at UE by periodically sending aMAC PDU containing the MAC control element
‘Timing Advance Command'. The period as configured by TTCN is set to 80 % of the ‘timeAlignmentTimer' value
configured at UE.

Asin general the PUCCH synchronisation is not time critical, the SS shall choose the next possible occasion for
sending of the Timing Advance Command from expiry of the period onward (i.e. the SS shall not raise an error when
sending of the Timing Advance Command is not possible at the calculated end of the period).

7.1.2.31.2 Grant allocation types

In general PUCCH synchronisation is configured at the SS for the different grant all ocation types when the UE isin
connected mode.

7123121 Grant allocation by RACH procedure

The UE gets assigned an uplink grant by the Random Access Response message being configured at the SS: Per default
an UL grant as according to Table 7.1.2.3.3-1 is configured by TTCN.
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7.1.2.31.2.2 Grant allocation type 1: Uplink grant triggered by SR

The SS gets configured to automatically assign an uplink grant when requested by the UE with a Scheduling Request
(SR). The size of this UL grant is configured by TTCN, i.e. there is no requirement for SS implementation to determine
the grant size but the configured value shall be used regardless of how much data the UE wants to send. The SS shall
assign the UL grant within less than 10ms after it has received the scheduling requests.

7.1.2.3.1.2.3 Grant allocation type 2: Periodic uplink grant

The SS gets configured to assign uplink grants periodically irrespective of any Scheduling Request sent by the UE. The
configuration specifies:

- theuplink grant size
- the periodicity: once, several times, continuous
- theperiod in number of dots (e.g. every dot, every second dlot, etc.)

Thefirst uplink grant transmitted is as specified in the explicit timing information. If timing information is " now" the
SS selects the first suitable subframe for UL transmission.

The SS shall not assign any additional uplink grant due to a Scheduling Request sent by the UE.

7.1.2.3.1.24 Grant allocation type 3: Single uplink grant

Special case of Grant allocation type 2: Uplink grant is assigned only once.

7.1.2.3.1.25 Grant allocation type 4: Periodic uplink grant triggered by SR

Combination of Grant allocation type 1 and 2: Periodic uplink grant according to clause 7.1.2.3.1.2.3 istriggered by a
Scheduling Request sent by the UE.

7.1.2.3.2 Determination of explicit uplink grants

7.1.2.3.2.1 Parameters

Similar as for the downlink the UE gets preconfigured with parameters for time and frequency domain and a particular
UL transmission is addressed by DCI:

1. Time domain resource allocation:
Similar parameters are defined for UL asfor DL (seeclause 7.1.2.2.1.1, TS 38.214 [22] clause 6.1.2.1).

2. Frequency domain resource allocation:
Similar asfor the DL thereis resource allocation type 0 and 1 for the UL (see clause 7.1.2.2.1.2, TS 38.214 [22]
clause 6.1.2.2).
Uplink resource allocation type 1 is assumed to be used for signalling conformance testing.

3. DCI parameters:
Similar parameters are defined for UL asfor DL (seeclause 7.1.2.2.1.3, TS 38.212 [20] clauses 7.3.1.1.1 and
7.3.1.1.2, TS38.214 [22] clause 6.1).

In detail for a particular uplink grant the parameters listed intables 7.1.2.3.2.1-1 and 7.1.2.3.2.1-2 need to be
considered.
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Parameter

Comment/Description

Reference

Number of RBs in frequency domain

Indicated by DCI

Number of symbols in time domain

Pre-configured at UE, selected by DCI;
corresponds to “Duration in symbols” TS 38.211 [19]
clause 6.4.1.1.3

MCS index Ivcs

Indicated by DCI:
Modulation Order Qm, Target code Rate R

TS 38.214 [22] clause
6.1.4.1;

TS 38.214 [22] Table
5.1.3.1-1,5.1.3.1-2,
6.1.4.1-1

Number of layers v

The number of layers being used for transmission of a
transport block can be derived from the precoding
information and the antenna port configuration
provided by DCI format 0_1.

For DCI format 0_1 in general u = 1 according to TS
38.508-1 [5] Table 4.3.6.1.1.2-1.

For DCI format 0_O v = 1 is assumed.

TS 38.214 [22] clause
6.1.1.1,

TS 38.211 [19] clause
6.3.1.5,

TS 38.212 [20] clause
7.3.1.1.2 and tables
Table 7.3.1.1.2-2.5

PUSCH Parameters mcs-Table, mcs-
TableTransformPrecoder,
transformPrecoder, msg3-
transformPrecoder

Pre-configured at the UE via RRC signalling:
PUSCH-Config.mcs-Table := {gam64, gam256};
(NOTE 1)
PUSCH-Config.mcs-TableTransformPrecoder :=
{gam64, gam256}; (NOTE 1)
PUSCH-Config.transformPrecoder := {enabled,
disabled}; or RACH-ConfigCommon.msg3-
transformPrecoder := {enabled, disabled} (NOTE 2)
indicates which MCS table to be applied

NOTE 1: gam256 is applicable only when DCI format
0_1is used.

NOTE 2: msg3-transformPrecoder applies when DCI
format 0_0 is used or when transformPrecoder is not
configured; transformPrecoder applies only when DCI
format 0_1 is used.

TS 38.214 [22] clause
6.1.4.1 and clause
6.1.3

Support of pi/2 BPSK modulation

In case of transformPrecoder==enabled and mcs-
TableTransformPrecoder,==qam64 the first two
entries of TS 38.214 [22] Table 6.1.4.1-1 depend on
whether or not the UE supports pi/2 BPSK
modulation.

TS 38.214 [22] clause
6.1.4.1

Number of REs per PRB

Number of REs per PRB which are applicable for the
PUSCH transmission

Table 7.1.2.3.2.1-2
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Table 7.1.2.3.2.1-2: Parameters affecting number of REs allocated for PUSCH per PRB

Parameter

Comment/Description

Reference

PUSCH mapping type

Type AorB

TS 38.211 [19] clause
6.4.1.1.3

dmrs-Type

DMRS Configuration type 1 or 2 as indicated to the
UE by DMRS-UplinkConfig.dmrs-Type

TS 38.211 [19] clause
6.4.1.1.3

dmrs-AdditionalPosition

Number of additional DMRS positions:

For DCI format 0_1 as indicated to the UE by DMRS-
UplinkConfig.dmrs-AdditionalPosition: 0, 1, 2 or 3
additional positions.

For DCI format 0_0 according to TS 38.214 [22]
clause 6.2.2 the UE shall assume dmrs-
AdditionalPosition="pos2' when frequency hopping is
disabled and dmrs-AdditionalPosition="pos1' when
frequency hopping is enabled.

TS 38.211 [19] clause
6.4.1.1.3and tables
6.4.1.1.3-3/4,

TS 38.214 [22] clause
6.2.2

maxLength

Number of OFDM symbols used for DMRS:

For DCI format 0_1 as indicated to the UE by DMRS-
UplinkConfig.maxLength: Single or double symbol
DM-RS.

For DCI format 0_0 according to TS 38.214 [22]
clause 6.2.2 single symbol DM-RS is applied.

TS 38.211 [19] clause
6.4.1.1.3 and table
6.4.1.1.3-5,

TS 38.214 [22] clause
6.2.2

number of CDM groups without data

The maximum number of CDM groups without data
depends on the DMRS Configuration type (dmrs-
Type):

type 1: up to 2 CDM groups (TS 38.211 [19] Table
6.4.1.1.3-1)

type 2: up to 3 CDM groups (TS 38.211 [19] Table
6.4.1.1.3-2)

For DCI format 0_1 the number of CDM groups
without data for a single transmission is determined
by the antenna port configuration provided in the DCI
(TS 38.212 [20] tables 7.3.1.1.2-6..23)

For DCI format 0_0 according to TS 38.214 [22]
clause 6.2.2 for PUSCH duration > 2 the UE shall
assume that the number of DM-RS CDM groups
without data is 2 (what results in PUSCH not being
present in any symbol carrying DM-RS); for PUSCH
duration = 2 the number of DM-RS CDM groups
without data is 1.

TS 38.211 [19] clause
6.4.1.1.3,

TS 38.212 [20] clause
7.3.1.1.2 and tables
7.3.1.1.2-6..23,

TS 38.214 [22] clause
6.1.4.2 and 6.2.2

xOverhead

Number of REs used for additional overhead as
indicated to the UE by
PUSCH-ServingCellConfig.xOverhead:

0, 6,12, 18 REs

TS 38.214 [22] clause
6.1.4.2

PUSCH duration

Number of symbols allocated for the PUSCH
transmission by DCI

The number of REs for DMRS and PDSCH per PRB is determined in the same way for UL asfor DL (TS 38.211 [19]
clause 7.4.1.1.2) = The same values are applicable for UL and DL (see Table 7.1.2.2.4.1-4).

7.1.2.3.2.2

Determination of Imcs and Lrgs for given TBS

Uplink grant assignments are fully controlled by TTCN, i.e. itisup to the TTCN to determine the values of Iucsand
Lres to achieve the TBS specified in atest case prose.

Annex B.2 may be used to select avalid pair of {Lrss: Imcs}, based on the following assumptions (unless stated

otherwise for a specific table):

- Number of layersv =1

- PUSCH mapping type A (as according to PUSCH-TimeDomainResourceAllocationList and PUSCH-Configin

TS38.508-1 [5])

- dmrs-Type: typel
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- maxLength: single symbol DM-RS
- XOverhead =0

The NR TBStables for uplink grantsin annex B.2 are based on the TS 38.508-1 [5] default configurations outlined in
Tables7.1.2.3.2.2-1 and 7.1.2.3.2.2-2 below.

Table 7.1.2.3.2.2-1: TS 38.508-1 [5] default configurations for DCI format 0_0 affecting UL scheduling

Parameter Value Reference(s)

MCS index table table 5.1.3.1-1 TS 38.214 [22] clause 6.1.4.1 with DCI format 0_0, transform
(MCS index table 1) | precoding disabled as per TS 38.508-1 [5] Table 4.6.3-97 (RACH-
ConfigCommon.msg3-transformPrecoder)

dmrs-AdditionalPosition 2 Table 7.1.2.3.2.1-2 with DCI format 0_0, no frequency hopping as
per TS 38.508-1 [5] Table 4.3.6.1.1.1-1
number of CDM groups 2 Table 7.1.2.3.2.1-2 with DCI format 0_0, transform precoding

disabled as per TS 38.508-1 [5] Table 4.6.3-97 (RACH-
ConfigCommon.msg3-transformPrecoder)

PUSCH duration in symbols | 14 TS 38.508-1 [5] Tables 4.6.3-90 (PUSCH-ConfigCommon) and
4.6.3-93 (PUSCH-TimeDomainResourceAllocationList) and DCI
format with “Time domain resource assignment”=0

Table 7.1.2.3.2.2-2: TS 38.508-1 [5] default configurations for DCI format 0_1 affecting UL scheduling

Parameter Value Reference(s)

MCS index table table 5.1.3.1-1 TS 38.214 [22] clause 6.1.4.1 with DCI format 0_1, transform
(MCS index table 1) | precoding disabled as per TS 38.508-1 [5] Table 4.6.3-89
(PUSCH-Config.transformPrecoder)

dmrs-AdditionalPosition 1 (FR1) TS 38.508-1 [5] Table 4.6.3-37 (DMRS-UplinkConfig)
0 (FR2)
number of CDM groups 1 according to antenna port configuration (TS 38.508-1 [5] Table
4.3.6.1.1.2-1)
PUSCH duration in symbols | 14 TS 38.508-1 [5] Tables 4.6.3-90 (PUSCH-ConfigCommon) and

4.6.3-93 (PUSCH-TimeDomainResourceAllocationList) and DCI
format with “Time domain resource assignment”=0

NOTE: Configuration according to Table 7.1.2.3.2.2-2 with PUSCH duration of 14 symbols and one CDM group
resultsin the same TBS sizes for dmrs-Additional Position=0 and dmrs-Additional Position=1 as according
to step 1 of TS 38.214 [22] clause 5.1.3.2 the number of resource elements allocated for PDSCH per
resource block is limited by 156.
= The transport block sizes corresponding to Table 7.1.2.3.2.2-2 are the same for FR1 and FR2.

7.1.2.3.3 Default grants

In general test cases for layer 3 and above do not need test case specific grants but use default grants as listed in table
7.1.23.3-1.
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Table 7.1.2.3.3-1: Default grants

Purpose Grant size (NOTE 1) or Comment
{Lrss Imcs} pair

access

Scheduling of Random Access Msg3, initial 256 bits (NOTE 2) grant provided by Random Access

Response (Msg2)

Scheduling of Random Access Msg3, 48 bits (NOTE 2, 3) grant provided by Random Access
handover, EN-DC or RRC Re-establishment Response (Msg2)
complete

Random Access Msg4 for C-RNTI based Lres =1, Imcs=0 minimum grant (24 or 32 bits)
CBRA for synchronisation (e.g. EN-DC)

Random Access Msg4 for C-RNTI based 144 bits (NOTE 4) initial UL grant after handover
CBRA for handover or RRC Re-establishment
complete

Default USS grant Lres = 24, Imcs =9 default grant: e.g. for test cases with

(NOTE 5) main focus on control plane signalling

NOTE 1:
NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

In general for a given grant size TTCN uses the {Lrss Iucs} pair according to annex B.2.

According to TS 38.213 [21] clause 8.3, the RAR UL grant is always interpreted according to DCI format 0_0,
so contents of Table 7.1.2.3.2.2-1 apply.

Minimum grant which can be assigned by the Random Access Response: The grant is sufficient to convey C-
RNTI (3 bytes) and short BSR (2 bytes) or long BSR (minimum of 3 bytes). Even with short BSR there is not
enough space to convey any segment of the RRCReconfigurationComplete or RRCReestablishmentComplete
(at least 6 bytes: 2 bytes MAC header + 3 bytes RLC header + 1 byte payload).

Initial grant of RA procedure big enough to completely convey the RRCReconfigurationComplete (10 bits) or
RRCReestablishmentComplete (<10 bits). This requires a minimum of 13 bytes (2 bytes MAC header + 3
bytes RLC header + 6 bytes PDCP header + 2 bytes payload). Additionally an optional PHR MAC element (3
bytes) needs to be considered since the PHR has higher priority than the MAC SDU. Any further user data
would require a minimum of 6 additional bytes (2 bytes MAC header + 3 bytes RLC header + 1 byte payload, it
is assumed that if UE has any data to transmit that will be on AM DRB).

Applicable only when MCS index table 5.1.3.1-1 or 6.1.4.1-1 is configured to be used for UL grants

(e.g. in case of mcs-Table = gam256, a different Ivcs value needs to be defined)

7.1.2.4

Data scheduling

Asaccording to TS 38.508-1[5] the SSB periodicity is set to 20ms, TTCN configures the SS to broadcast the SSB burst
in half-frame 0 of frames with even SFN.

For scheduling of DL dataor UL Grant, when timing information is explicit, the timing provided by TTCN corresponds
to the time at which the SS shall transmit to the UE the PDCCH carrying the DCI message. The data scheduling applied
by TTCN is specified in Tables 7.1.2.4-1t0 7.1.2.4-4.
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Table 7.1.2.4-1: Data scheduling for FR1: FDD, SCS=15kHz

Frame
Subframe | Subfra |Subframe 2| Subfra |[Subframe 4| Subframe | Subfra |Subframe 7| Subfra |Subframe 9
0 me 1 me 3 me 6
e | F gl E 21 - 3
1 (1| 1 1 (1 L1 1 (1| (1|
—5SSB E : : 5 5 : 5 &
2] #0 [4] 4 4 [4] [4] 4 4] [al
SET S B2 ey b |2 [euserls S 1S Floseds FE|S [useH
7 7 7 PDSCH|| © [~ ) 7 [} =] 7 [=] - |PDSCH|| © 7 ) 7
[ & |ssB (2 a2 8 D O 5] [ B g |D 8 D om] [P [E]
| 9 | 9 | 9 9 19| [9 | 9 [9 ] 9]
10| #1 [ 10 | 10 10 (10} [10 | 10 [ 10 | (10|
11 [11 | 11 11 [11] [11 | 11 [11 | [11]
[ 12 | [12 | 12 12 (12} [12 | 12 [12 | (12|
13 13 13 13 13 13 13 13 13
NOTE 1: The PDCCH assignment in subframe 2 and 7 address DL transmissions in the same (Ko = 0).
NOTE 2: The UL grants in subframe 0 and 5 address UL transmissions in subframe 4 and 9 respectively (K2 =
4).
Table 7.1.2.4-2: Data scheduling for FR1: TDD, SCS=15kHz
Frame
Subframe || Subfra |[Subframe 2| Subfram | Subframe 4 [Subframe| Subfra | Subframe | Subfram | Subframe
5 9

Slot 0

Slot 0

Slot 0

Slot 0

clclelelelelelelelclclclele
Lol [l (o (e (o (o [

Slot 0

Slot 0

Slot 0

Slot 0

Slot 0

INOTE 1: The PDCCH assignment in subframe 2 and 7 address DL transmissions in the same (Ko = 0).
NOTE 2: The UL grants in subframe 0 and 5 address UL transmissions in subframe 4 and 9 respectively (K2 =

4).
Table 7.1.2.4-3: Data scheduling for FR1: TDD, SCS=30kHz
Frame
Subframe 0 |[Subframe| Subframe 2 [Subframe| Subframe 4 |[Subframe|Subframe| Subframe 7 |[Subframe| Subframe 9
1 3

Q Q

1 1

2 2

3 3

4 4
o o 5 o o 5 o o o o o o
Is] Is] 3 Is] I=] 3 Is] I=] I=] Is] I=] Is]
(%) (%) 5 (%) (7] 5 (%) (7] (7] (%) (7] (%)

% %

11 11

12 12

13 13

0 |DL Q

1|DL 1

2 [DL 2 [DL

3 |DL 3 |DL

4 |DL 4 [DL
— — 5 [DL |l < — 5 [DL ||« — — — — —
Is] Is] $ g Is] ° $ Is] ° ° Is] ° Is]
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NOTE 1: The DL assignments in slots 0 of subframe 2 and 7 address DL transmissions in the same slots (Ko = 0).
NOTE 2: The UL grants in slots 1 of subframe 2 and 7 address UL transmissions in slot 1 of subframe 4 and 9 respectively
(K2 =4).
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Table 7.1.2.4-4; Data scheduling for FR2
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NOTE 1: The DL assignments in slots 0 of subframe 2 and 7 address DL transmissions in the same slots (Ko = 0).
NOTE 2: The UL grants in slots 3 of subframe 4 and 9 address UL transmissions in slot 7 of the same subframe (K2 =
4).

7.1.25 Noise generator

Several test cases require one or several NR cells to be subject to noise interference at a well-defined level. To achieve
this, aVirtual Noise Generator (VNG) is modelled, located in the SS and controlled by TTCN.

A VNG instance has a one-to-one relation with an NR cell instance and therefore operates on the same frequency as the
operating frequency of the associated NR cell. Default configuration of VNG models AWGN transmission across the
whole carrier bandwidth and in every time dot. The test model allows varying the power level of the AWGN referred to
as a CellNocLevel and measured in dBm/SCS.

The NR cell shall be configured before the associated VNG instance is configured. A VNG instance isfirst configured
with noise source being “off”, and subsequently activated to a specified CellNocLevel. VNG instance deactivation stops
the noise generation.

7.1.3 System information

TTCN provides the MIB message to the SS as a structured ASN.1 type using a control ASP
(NR_SYSTEM_CTRL_REQ). The SS shall:

- set the systemFrameNumber in the MIB to the 6 MSBs of the current SFN. A dummy value is provided by
TTCN. The SS shall convey the 4 LSBs of the current SFN in the PBCH transport block. The SS shall fulfil
current SFN mod 80 = 0.

- encode the MIB ASN.1 message as specified in Table 8.1-1.

- transmit the encoded MIB message periodically as specified in TS 38.331 [16]. For each transmission, the SS
shall update systemFrameNumber val ue as specified above.

7.1.4  Cell(s) handling

7.14.1 Multi-cells environment

The same principles and rules are applied as according to clause 7.4.5 of TS 36.523-3 [12] to both E-UTRA and NR
cells.

7.1.4.2 Cell power change
The same principles and rules are applied as according to clause 7.4.2 of TS 36.523-3[12].

7.1.5 Timing aspects

7151 SS time

The SS shall provide one system time common across all RATs and cells being configured in atest case. The timing of
each configured cell is specified as an offset to this common system time.

7.15.2 Cell(s) timing

The timing of E-UTRA cellsis specified in TS 36.523-3 [12] clause 7.4.3.1.

The timing information used in an NR cell is specified in terms of H-SFN / SFN / subframe / dlot.
The DL timing offset of each NR cell is specified in Table 7.1.5.2-1.
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NR cell Id H-SFN-offset SFN-offset SFN-offset Tcell Tc-offset
(note 1) for FDD for TDD (note 3) (note 4)
(note 2) (note 2)
NR Cell 1 0 0 0 0 0
NR Cell 2 0 124 0 0 0
NR Cell 3 0 257 257 0 0
NR Cell 4 0 1000 0 0 0
NR Cell 6 0 656 656 0 0
NR Cell 10 0 129 129 0 0
NR Cell 11 0 956 0 0 0
NR Cell 12 0 1015 257 0 0
NR Cell 13 0 890 656 0 0
NR Cell 14 0 680 680 0 0
NR Cell 23 0 383 257 0 0
NR Cell 28 0 890 890 0 0
NR Cell 29 0 680 890 0 0
NR Cell 30 0 1015 129 0 0
NR Cell 31 0 53 129 0 0
NOTE 1: H-SFN-offset corresponds to the offset applied on hyper system frame number (0..1023)
NOTE 2: SFN-offset corresponds to the offset applied on system frame number (0..1023).
NOTE 3: Tcell corresponds to the timing offset in Ts. Ts = 1/(15000 * 2048) as for E-UTRA.
NOTE 4: Tc-offset corresponds to the timing offset in Tc. k = Ts/Tc = 64 with Tc = 1/(480000 * 4096).
See TS 38.211 [19] clause 4.1 and TS 36.211 [23] clause 4).

NOTE 5: For each NR cell, its SSB-Index is specified in TS 38.508-1 [5] Table 4.4.2-2.

The UL timing offset of each NR cell is configured as an offset (timing advance) to its DL timing specified in Table
7.1.5.2-1. By default, the timing advance isinitialised to 0 (unless specifically specified otherwise in the test case
prose).

In test cases involving configuration of SCell(s), the H-SFN-offset / SFN-offset / Tcell / Tc-offset of SCell(s) are set to
the same values as that of associated PCell(s).

In test cases involving NR-DC configuration, the H-SFN-offset / SFN-offset / Tcell / Tc-offset of PSCell(s) are set to
the same values as that of associated PCell(s).

7.1.6 Test modes

7.16.1

The RLC test modes specified in TS 36.523-3 [12] clause 7.6.1 apply to the NR RLC entities as well.

RLC test modes

7.2 EN-DC

7.2.1

Clause 7.2 specifies test methods and design considerations that are specific to EN-DC.

Introduction

7.2.2 Physical layer aspects

7221 Search spaces and DCI

For EN-DC test cases, TTCN provides the DCI configuration only for the following PDCCH search spaces on the
active DL BWP:

- Typel-PDCCH common search space: used for the Random Access procedure on the NR cell, and

- UE specific search space (UL and DL): used for data exchange in RRC_CONNECTED state on the NR cell.
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- For the default NR cell operation, TTCN configures DCI formats0_1 and 1_1 inthe SS.

7.2.3  System information

For EN-DC only MIB is configured and broadcast. SIB1 (RMSl) and Other S| are not configured.

7.2.4 Bearers

From a 3GPP network perspective, each bearer (MCG, SCG and split bearer) can be terminated either in MN or in SN.

From a EN-DC Test Model and PTC architecture perspective however, there is no dependency between the PTC on
which the NR PDCP of a bearer is configured and the type of bearer (MN terminated or SN terminated), e.g. an SCG
bearer may have its NR PDCP configured on the NR PTC and act asa MN terminated bearer.

7.2.5 Random Access procedure

7251 NR

In EN-DC on NR side, when reconfigurationWithSync is indicated by RRC signalling, the UE performs a Random
Access procedure, which is either contention free (CFRA) or contention based (CBRA) with C-RNTI based contention
resolution. Thisis distinguished by whether or not RACH-ConfigDedicated is provided in the reconfigurationWithSync
field of CellGroupConfig.

TTCN configures the SS accordingly, and in case of CBRA with C-RNTI based contention resolution, the UE getsa
temporary C-RNTI being different than the C-RNTI the UE has got already and the UE gets an UL grant as according
to Table 7.1.2.3.3-1.

7.2.5.2 E-UTRA

In EN-DC on E-UTRA side, in case of E-UTRA handover (when mobilityControlinfo isindicated in the
RRCConnectionReconfiguration message), a Random Access procedure will take place. In that case TS 36.523-3 [12]
clause 7.16.3 applies, with the following amendment:

Initial grant: 208 hits.

NOTE: The RRCConnectionReconfigurationComplete including NR RRCReconfigurationComplete (5 bytes)
shall completely be conveyed in theinitial grant of RA procedure. This requires a minimum of 13 or 14
bytes (1 byte MAC header + 2 bytes RLC header + 6 bytes PDCP header (in case of NR PDCP) or 5
bytes PDCP header (in case of E-UTRA PDCP) + 5 bytes payload). Additionally an optional DC-PHR
MAC element (9 bytes) needs to be considered since the DC-PHR has higher priority than the MAC
SDU. Any further user data would require a minimum of 5 additional bytes (2 bytes MAC header + 2
bytes RLC header + 1 byte payload).

7.2.6 PSCell change

7.26.1 Sequence of EN-DC NR inter-cell PSCell change

In general, the NR inter-cell PSCell change is done without activation time, i.e. the timing information for configuration
of the SS and sending of the RRCConnectionReconfiguration is‘Now'.

1. NR Target Cell: Configuration of SRB3 (if necessary) and DRBs

2. Transfer of the PDCP Count for DRBs and SRB3 (if necessary) from NR source to NR target cell:
a) NR Source Cell: Get PDCP COUNT.
b) NR Target Cell: Set PDCP COUNT.

NOTE 1: No further sending/receiving of DRB data before the PSCell change is done.
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NOTE 2: For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is
maintained or reset depending on the RRCConnectionReconfiguration message content.
3. NR Target Cdll: Inform the SS about the PSCell change and about the source cell id.
4. NR Target Cdll: Configure RACH procedure either dedicated or C-RNTI based.
NOTE 3: The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.
5. NR Target Cell: Activate security.
6. NR Target Cell: Configure UL grant configuration ("OnSR", default grant).

NOTE 4: Unlessexplicitly specified UL grant configuration keeps configured as per default at the NR source cell.

7. E-UTRA Cell: Send RRCConnectionReconfiguration.
8. E-UTRA Cdll: Receive RRCConnectionReconfigurationComplete.
9. NR Target Cdll: Inform the SS about completion of the PSCell change (e.g. to trigger PDCP STATUS
REPORT PDU).
10.NR Source Cell: Release SRB3 (if necessary) and DRBs.
7.2.6.2 Sequence of EN-DC NR intra-cell PSCell change

For EN-DC NR intra-cell PSCell change dedicated timing information is used: the sequence starts at time T with
sending of the RRCConnectionReconfiguration. T is set to 300 ms in advance of the PSCell change.

1. NR Céll beforeT: Get PDCP count for DRBs and SRB3 (if applied).

2. EEUTRACdl a T: Send RRCConnectionReconfiguration.

3. NRCdlaT: Release SRB3 (if necessary) and DRBs.

4. NRCdl a T: Configure RACH procedure either dedicated or C-RNTI based.

NOTE 1: T)he FollowOnFlag is set to true in the ASPs reconfiguring the RadioBearerList (step 3) and C-RNTI (step
4).

5. NRCdl a T + 5ms: (Re-)configure SRB3 (if necessary) and DRBs.

6. NRCelaT+5ms Restore the PDCP counts

NOTE 2: For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is
maintained or reset depending on the RRCConnectionReconfiguration message content.

7. NRCdla T +5ms Re-establish security.
8. E-UTRA Ceéll (after step 2): Receive RRCConnecti onReconfigurationCompl ete.
9. Void

7.2.6.3 UL grants used in RA procedure during EN-DC NR PSCell change

An UL grant isassigned to the UE by the RAR and in case of CBRA with C-RNTI based contention resolution, another
UL grant, asinitial grant, is assigned for contention resolution. The default Random Access procedure specified in
clause 7.2.5.1 is applied.

7.26.4 Sequence of EN-DC NR CA inter-cell PSCell change
This procedure is applicable when there are more than one CC in NR before and after the PSCell change.

In general, the NR CA inter-cell PSCell change is done without activation time, i.e. the timing information for
configuration of the SS and sending of the RRCConnectionReconfiguration is ‘Now'.
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1. NR Target PSCell: Configuration of SRB3 (if necessary) and DRBs

2. Transfer of the PDCP Count for DRBs and SRB3 (if necessary) from NR source PSCell to NR target PSCell:
a) NR Source PSCell: Get PDCP COUNT.
b) NR Target PSCell: Set PDCP COUNT.

NOTE 1: No further sending/receiving of DRB data before the PSCell change is done.

NOTE 2: For AM DRBsthe PDCP count is maintained. For SRB3 (if applied) and UM DRBS, the PDCP count is
maintained or reset depending on the RRCConnectionReconfiguration message content.

3. NR Target PSCell: Inform the SS about the PSCell change and about the source cell id.
4. NR Target PSCell: Configure RACH procedure either dedicated or C-RNTI based.
NOTE 3: The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.

5. NR Target PSCell: Activate security.

6. NR Target PSCell: Configure UL grant configuration ("OnSR", default grant).

NOTE 4: Unless explicitly specified UL grant configuration keeps configured as per default at the NR source
PSCell.

7. NR Target PSCell: Configure Target PSCell as PSCell.

NOTE 5: The FollowOnFlag is set to true in the ASP reconfiguring PSCell.

8. NR Target SCell: Configure Target SCell as SCell with new PSCell association.

9. E-UTRA Cdll: Send RRCConnectionReconfiguration.

10. E-UTRA Cdll: Receive RRCConnectionReconfigurationComplete.

11. NR Target PSCell: Inform the SS about completion of the PSCell change (e.g. to trigger PDCP STATUS
REPORT PDU).

12. NR Source PSCdll: If source PSCell is not the same as target SCell, Release SRB3 (if necessary) and DRBS,
reconfigure the cell asanormal cell.

13. NR Source SCdll: If source SCell is not the same astarget SCell or target PSCell, reconfigure the cell asa
normal cell.

NOTE 6: The FollowOnFlag is set to true in the ASP reconfiguring PSCell.

7.3 NR/5GC

7.3.1 Introduction

Clause 7.3 specifies test methods and design considerations that are specific to NR/S5GC.

7.3.2 Physical layer aspects
The physical layer aspects specified in clause 7.1.2 apply, unless explicitly specified differently in the present clause.

When RedCap-specific initial downlink BWP is configured, TTCN configures both the default initial DL BWP and the
RedCap-specificinitial DL BWPin SS. Each DCI is assigned to either the initial DL BWP or the RedCap-specific
initial DL BWP depending on the test case configuration.

NOTE: The configuration of NCD-SSB is not covered in the current test model.
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When RedCap-specific initial uplink BWP is configured, TTCN configures both the default initial UL BWP and the
RedCap-specific initial UL BWPin SS.

7.3.3  System information

7.3.3.1 General SS requirements

TTCN provides the complete system information and scheduling information to the SS as a structured ASN.1 type
using asingle control ASP (NR_SYSTEM_CTRL_REQ). The following rules apply:

- The system information is sent to SS using the asn.1 types. The SS shall encode each SI message as specified in
Table 8.1-1 and add the necessary padding bits as specified in TS 38.331 [16], clause 8.5.

- The SSshal start scheduling al system information from the same SFN.

- The scheduling information sent to SSis the same as the scheduling information sent to the UE. For each Sl
message (including Sl messages containing posSI Bs), the slotOffset list in NR_SY STEM_CTRL_REQ indicates
the exact point in time in the Sl-window at which SS shall transmit the related Sl to the UE.

- Sl-window shall be calculated as per TS 38.331[16] clause 5.2.2.3.2 for all SI messages. For SI messages
containing posSIBs, the parameter OffsetToSI_Used indicates to SS the SI-window calculation to be applied.

- Inthe present version of this specification, encryption of the content of SI messages containing posSIBsis not
supported.

- If the H-SFN valueisincluded in SIB1 sent fromthe TTCN, the SS shall set the hyper SFN in this message to the
current H-SFN. In this case, adummy valueis provided by TTCN.

- If the H-SFN is not included in the SIB1 sent from the TTCN, it shall not be added by the SS.

7.3.3.2 Scheduling information

The maximum number of resource blocks as defined in table 7.3.3.2-1 are used to broadcast the system information.

Table 7.3.3.2-1: Maximum number of resource blocks

Maximum number of resource blocks Number of symbols assigned
assigned
SIB1 7 12
for all Sls 7 12

The dlot offset values defined in Table 7.3.3.2-1A are used for all SI messages, including Sl's containing posSIBs when
OffsetToS-Used is not configured, with their respective SI-window.

Table 7.3.3.2-1A: SubframeOffset values

Configuration subframeOffset list
FR1 FDD & TDD SCS=15kHz {5, 6, 15, 16}
FR1 TDD SCS=30kHz {5, 6}
FR2 TDD SCS=120kHz {5}

When OffetToS-Used is configured, the slot offset values defined in Table 7.3.3.2-1B are used for al Sls containing
posSI Bs with their respective Sl-window.

Table 7.3.3.2-1B: PosSI SubframeOffset values when offsetToSI-Used is configured

Configuration subframeOffset list
FR1 FDD & TDD SCS=15kHz {25}
FR1 TDD SCS=30kHz {15}
FR2 TDD SCS=120kHz {6}
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All System Information messages are sent only once within the Sl-window and redundancy version O is selected.
SIB1 is broadcasted in slot#1 in frames with even SFN.

Tables 7.3.3.2-2 to 7.3.3.2-4 give the SFN's and subframe numbersin which the MIB, SIB1 and other Sls are actually
scheduled as per default parameters for si-WindowL ength s80 for FR1 and s160 for FR2, periodicity for Sl are defined
in TS 38.508-1 [5]. These S| schedulings are applied to all Sls, including Sls containing posSIBs when
OffsetToS|_Used is not configured.

Table 7.3.3.2-2: MIB, SIB1 and Sl scheduling for FR1: FDD and TDD, SCS=15kHz
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Table 7.3.3.2-3: MIB, SIB1 and Sl scheduling for FR1 TDD, SCS=30kHz
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Subframe 6 | Subframe 7 | Subframe 8 | Subframe 9
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SFN's and subframe numbersin which the MIB, SIB1, other Sls are actually scheduled. Other Sls containing posSIBs
are hereafter named PosS|s. Per default parameters for si-WindowL ength s80 for FR1 and s160 for FR2, periodicity for
Table 7.3.3.2-5: MIB, SIB1, Sl and PosSI with OffsetToSI-Used configured scheduling for FR1: FDD
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Table 7.3.3.2-7: MIB, SIB1, Sl and PosSI with OffsetToSI-Used configured scheduling for FR2: TDD,

SCS=120kHz
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7.3.3.3 System information modification
For system information modification, the same rules as defined in clause 7.3.3.1 and 7.3.3.2 are applied.

The SFN for the start of modification period is calculated by TTCN. The modified system information and the
calculated SFN are provided in the ASP NR_SYSTEM_CTRL_REQ. When the cell is switched off, ‘activateNow’ is
used.

The updated Sl other than ETWS and CMAS, is broadcasted in the modification period following the one where S|
changeindication is transmitted. The updated Sl for ETWS and CMAS is broadcasted in the same modification period
as the one where SI change indication is transmitted. Short message indications are transmitted as follows:

- When UEisin RRC_IDLE or in RRC_INACTIVE, asingle Short Message indication is transmitted in UE
paging occasions of the modification period. With the default values provided in TS 38.508-1[5], thisresultsin 4
Short Messages transmitted by SS during the modification period.

- When UE isin RRC_CONNECTED, Short Message indications are transmitted in every paging occasion of
each frame throughout the modification period. With the default values provided in TS 38.508-1[5], this results
in 64*4*2 Short Messages transmitted by SS during the modification period.

7.3.34 Request for on demand system information
In case PRACH preamble (Msgl) is used for indication of requested other SI:

- TTCN configures SS with the SI-RequestConfig as provided to UE in SIB1 and SS shall monitor these PRACH
resources.

- TTCN configures SSto report PRACH preambles and to transmit Random Access Response (Msg2) as response
to Msgl but not to handle contention resol ution.

- TTCN reconfigures SS to stop broadcasting a specific Sl from the start of a modification period and reconfigures
SSto restart broadcasting the Sl with activation time ‘Now’ (after the reception of PRACH preamblein TTCN).
When activation time ‘Now’ isapplied, SS shall start broadcasting from the next SI-window.

In case Msg3 is used for indication of requested other SI:

- TTCN configures the SS to transmit a Msg4 with Contention Resolution Identity upon receipt of
RRCSysteml nfoRequest (M sg3).

- TTCN reconfigures SS to stop broadcasting a specific Sl from the start of a modification period and reconfigures
SSto restart broadcasting the Sl with activation time ‘Now’ (after the reception of RRCSystemlnfoRequest in
TTCN). When activation time ‘Now’ is applied, SS shall start broadcasting from the next SI-window.

7.3.4 Paging and Short Message

7.34.1 General SS requirements

SS can be configured with a DCI including Short Messages. In that case, when SSis triggered to transmit a Paging
message, the Short Message indication shall be included in the DCI.

SS can be triggered to transmit Short Messages alone; thisis achieved in TTCN with the DciTrigger type. SSis
triggered to send the Paging message or a Short Message indication at a calculated Paging Occasion (PO)
provided in the activation time and optionally alist of slot offsets when multiple POs are applied. Discontinuous
Reception (DRX) or extended DRX (eDRX) is applied for the transmission of a Paging message or a Short
Message indication to the UE in the RRC_IDLE or RRC_INACTIVE states.

7.3.4.2 In DRX

The Paging Frame (PF) calculation is according to TS 38.304 [24] clause 7. The following default values are provided
in TS 38.508-1[5]:

- defaultPagingCycle = 128
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- Ns=one
- N=64
- PF Offset=0
When these default values are applied, the PF calculation is:
- PF: SFN mod 128 = 2*(UE_ID mod 64)
- sodepending on UE_ID, PFissetto0,2,4,6,... 126 of the paging cycle.

When UE isin RRC_IDLE or RRC_INACTIVE state and when PDCCH monitoring occasions with default association
isapplied, the PO is set to:

- dot#2 of the PF when the cell is configured with SSB#1 or
- dlot#l of the PF when the cell is configured with SSB#0.

To notify system information modification when UE isin RRC_CONNECTED and when PDCCH monitoring
occasions with default association is applied, the PO is set to:

- dot#1 and dot#2 of the PF when the cell is configured with SSB#1 or
- dot#0 and dlot#1 of the PF when the cell is configured with SSB#0.

7.3.4.3 In extended DRX

For UEsin RRC_IDLE or RRC_INACTIVE configured to use an eDRX cycle longer than the modification period, an
eDRX acquisition period is defined. The Paging Hyperframe (PH) refersto the hyper SFN (H-SFN) in which the UE
starts monitoring POs during a Paging Time Window (PTW).

The H-SFN is broadcasted by the cell and increments by one when the SFN wraps around.

The modification period is configured by system information. If SIB1 includes H-SFN and UE is configured with
eDRX, the modification periods are defined by the SFN values where (H-SFN * 1024 + SFN) mod m= 0. When a
change natification is received, the UE acquires the updated system information at the next H-SFN boundary defined by

H-SFN mod 1024 = 0.

In RRC_IDLE state, defined eDRX configured by upper layers as Teorx, cn; if this parameter is shorter than 1024 radio
frames, it monitors POs as defined on normal DRX with parameter Teorx, on Otherwise it will monitor POs calculated as
normal DRX only within the periodic PTW configured for the UE.

eDEX POs
eDRX cycle { = number of HFs)
. . time frames
PTW

Figure 7.3.4.3-1: POs in RRC_IDLE state when eDRX cycle > 1024 radio frames
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In RRC_INACTIVE state, defined eDRX configured by RRC as Teprx, ran; if Teorx, on 1S shorter than 1024 radio
frames and Teorx, ran IS NOt configured or also shorter than 1024 radio frames, it monitors POs as defined on normal
DRX with the shortest value configured; if Teprx, o islonger than 1024 radio frames UE monitors POs cal culated
within the periodic PTW configured for the UE with the shortest value configured or as normal DRX if Teprx, ran iS NOt
configured and outside the PTW, it monitors with cycle parameter determined as Teprx, ran, if configured, or the UE
specific DRX value configured by RRC.

eDRX POs

_.l |'_ time frames

min{(TeDRX,RAN or UE DRX by RRC); TeDRX,CN}

min{TeDRX,RAN or UE DRX by RRC}

Figure 7.3.4.3-2: POs in RRC_INACTIVE state

The calculation of the bounds for the PTW in RRC_IDLE or RRC_INACTIVE states are UE-specific and described on
TS 38.304 [24] clause 7.4.

7.3.5 RRC connection control

7.35.1 Early contention resolution

When the contention based RACH procedure is being executed (RRC connection establishment, RRC reconfiguration,
RRC connection resume or RRC re-establishment), in general the UE Contention Resolution Identity MAC CE and the
DL RRC PDU on DL CCCH (RRCSetup/RRCReject) or DL DCCH (RRCResume/RRCReestablishment/RRCRel ease)
are sent in one MAC PDU (RA Msg4). Thisisachieved by pre-configuring the SS (before the start of the RRC
procedure) to send the encoded DL message and UE Contention Resolution Identity MAC CE in one MAC PDU.

There are cases however where it is necessary to send the DL CCCH or DL DCCH message separately from RA Msg4,
thisisimplemented in TTCN using the test case attribute EarlyContentionResol ution:

- RRC connection establishment: when RRCSetup message is part of the test purpose,

- RRC connection regject: when RRCReject message is part of the test purpose,

- RRC connection resume: when RRCResume or RRCRelease message is part of the test purpose,

- RRC connection re-establishment: when RRCReestablishment message is part of the test purpose

- Specia cases: e.g. when no contention resolution shall be sent according to the test purpose.

ETSI



3GPP TS 38.523-3 version 17.6.0 Release 17 91 ETSI TS 138 523-3 V17.6.0 (2023-05)

7.3.5.2 RRC connection release sequence

According to TS 38.331 [19], clause 5.3.8.3, after reception of the RRCRelease message the UE may either wait 60 ms
or for indication of acknowledgement from lower layer. After the RRCRel ease message there are cases where the UE
may immediately come up with an RRCSetupRequest message. This requires scheduled rel ease of resources at the SS:

1. AtT: Send RRCRelease, stop UL grants.
AtT +5ms. Release security.

. At T + 10ms. Release DRX configuration at the SS.

2.
3
4 AtT + 15ms. Release measurement gap configuration at the SS.
5. At T + 55ms: Release SRBsand DRBs.
6. AtT + 60ms. (Re-)configure SRBs.
7. Delay of 840ms (NOTE)
T is set to 300msin advance of RRCRelease.

NOTE: Thedelay ensuresthat the UE is camping on the serving cell again to avoid side effects e.g. dueto
subsequent power level changes. It does not affect any sending of messages by the UE. The delay 840 ms
is chosen to ensure the UE is re-camping on the cell and has read relevant system information (MIB, SIB1
and al other Sls).

7.35.3 Handover

7.3.5.3.1 Sequence of intra-NR inter-cell handover

In general, the intra-NR inter-cell handover is done without activation time, i.e. the timing information for configuration
of the SS and sending of the RRCReconfiguration is‘Now'.

The sequence may be interrupted if other events need to be handled. E.g. when aMobility procedure is performed in the
target cell and there are procedures left to be executed on the source cell.

1. Target Cell: Configuration of DRBs

2. Transfer of the PDCP Count for AM DRBs and SRBs (if applied) from source to target cell:
a) Source Cell: Get PDCP COUNT.
b) Target Cell: Set PDCP COUNT.

NOTE 1: No further sending/receiving of DRB data before the HO is done.

NOTE 2: For AM DRBsthe PDCP count is maintained, for UM DRBsthe PDCP count is reset. For SRBs, the
PDCP count is maintained or reset depending on the RRCReconfiguration message content.

3. Target Cell: Inform the SS about the HO and about the source cell id.

4. Target Cell: Configure RACH procedure either dedicated or C-RNTI based.

NOTE 3: The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.

5. Target Cell: Activate security.

6. Void

7. Source Cell: Stop periodic TA.

NOTE 4: Unless explicitly specified UL grant configuration keeps configured as per default at the source cell.
8. Target Cell: Configure UL grant configuration ("OnSR", periodic TA is not started).

ETSI



3GPP TS 38.523-3 version 17.6.0 Release 17 92 ETSI TS 138 523-3 V17.6.0 (2023-05)

9. Source Cell: Send RRCReconfiguration.

10. Target Cdll: Receive RRCReconfigurationCompl ete.
11. Target Cell: Start periodic TA.
12. Target Cell: Inform the SS about compl etion of the HO (e.g. to trigger PDCP STATUS REPORT PDU).
13. Target Cdll: Re-configure RACH procedure as for initial access.
14. Target Cell: Configure measurement gap (if configured in the source cell or as provided in the
RRCReconfiguration message).
15. Source Cell: Reset SRBs and release DRBs.
16. Source Cell: Release MeasGapConfig configuration.
7.3.5.3.2 Sequence of intra-NR intra-cell handover

For intraNR intra-cell handover dedicated timing information is used: the sequence starts at time T with sending of the
RRCReconfiguration. T is set to 300 msin advance of the handover.

1. BeforeT: Get PDCP count for AM DRBs and SRBs (if applied).

2. AtT: Send RRCReconfiguration.

3. AtT +5ms: Release SRBs and DRBs.

4. AtT +5ms. Configure RACH procedure either dedicated or C-RNTI based.

NOTE 1: Since the RACH procedure may require anew C-RNTI to be used it cannot be configured before sending
out the RRCReconfiguration.

NOTE 2: The FollowOnFlag is set to true in the ASPs reconfiguring the RadioBearerList (step 3) and C-RNTI (step
4).

5. AtT +5ms: (Re-)configure measurement gap if provided in the RRCReconfiguration message.
6. AtT + 10ms: (Re-) configure SRBs and DRBs.
7. AtT +10ms: Set PDCP COUNT for AM DRBs and SRBs (if applied).

NOTE 3: For AM DRBs the PDCP count is maintained while for UM DRBs the PDCP count isreset. For SRBS,
the PDCP count is maintained or reset depending on the RRCReconfiguration message content.

8. At T + 10ms: Re-establish security, disable TA transmission.
9. (afterstep7) Receive RRCReconfigurationCompl ete.
10. (after step 8) Re-configure RACH procedure as for initial access, enable TA transmissions.

NOTE 4: The FollowOnFlag is set to true in the ASP reconfiguring RACH.

7.3.5.3.3 UL grants used in RA procedure during handover

An UL grant isassigned to the UE by the RAR and in case of CBRA with C-RNTI based contention resolution another
UL grant, asinitial grant, is assigned for contention resolution.

When UL datais pending, the UE will try to put as much datainto given grants as possible, i.e. it will segment the user
data and send it e.g. with theinitial grant if possible. To avoid this segmentation of user data, the grant assigned by
RAR and theinitial grant during handover are set according to Table 7.1.2.3.3-1.

7.3.5.34 Sequence of intra-NR inter-cell CA handover

This procedure is applicable when there are more than one CC before and after the handover.
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Theintra-NR inter-cell CA handover is done with activation time, i.e. the timing information for configuration of the SS
and sending of the RRCReconfiguration isexplicit. Time ‘T’ is set to 700 ms in advance of the handover, timeT1=T +
10msandtimeT2=T +20 ms.

At TimeT, steps 1-3:
1. Source PCell: Stop periodic TA.
NOTE 1. Unless explicitly specified UL grant configuration keeps configured as per default at the source cell.
2. Target PCéll: Configure target PCell for no RACH response transmission.

3. Source PCell: Schedule the transmission of RRCReconfiguration message to UE requesting Handover to target
PCell and SCell.

Attime T1 if target PCell is the same as source SCell, else at time "Now", steps 4-6:
4. |If target PCell is same as source SCell

4.1 Source PCell: Configure from PCell to normal cell: remove source SCell from the SCell list in the source
PCell.

4.2 Target PCell: Configure from SCell to PCell.

5. Target PCell: Configuration of DRBs

6. Transfer of the PDCP Count for AM DRBs and SRBs (if applied) from source to target PCell:
a) Source PCell: Get PDCP COUNT.
b) Target PCell: Set PDCP COUNT.

NOTE 2: No further sending/receiving of DRB data before the HO is done.

NOTE 3: For AM DRBsthe PDCP count is maintained, for UM DRBsthe PDCP count isreset. For SRBs, the
PDCP count is maintained or reset depending on the RRCReconfiguration message content.

Attime T2, steps 7-12:
7. Target PCell:  Inform the SS about the HO and about the source PCell id.
8. Target PCell:  Configure RACH procedure either dedicated or C-RNTI based.
NOTE 4: The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.
9. Target PCell:  Activate security.
10. Target PCell:  Configure UL grant configuration ("OnSR", periodic TA is not started).
11. Target PCell:  Configure Target PCell as PCell.
NOTE 5: The FollowOnFlag is set to true in the ASP reconfiguring PCell.
12. Target SCell: Configure Target SCell as SCell with new PCell association.
After time T2 (without activation time):
13. Target PCell: Receive RRCReconfigurationComplete.
14.Target PCell:  Start periodic TA.
15. Target PCell: Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS REPORT PDU).
16. Target PCell: Re-configure RACH procedure as for initial access.
17.Source PCell:  If source PCell is not target SCell:
17.1 Reset SRBsand release DRBs.
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17.2 Void.
17a. Source PCell: If target PCell is not the same as source SCell:
17a.1 Configure from PCell to normal cell: remove source SCell from the SCell list in the source PCell.
18. Source SCell: If source SCell is neither target PCell nor target SCell:
18.1 Release DRBs.
7.3.5.3.5 Sequence of intra-NR inter-cell DAPS handover involving data exchange during
the handover

The intra-NR inter-cell handover involving a DAPS DRB is done with activation time, i.e. the timing information for
configuration of the SS and sending of the RRCReconfiguration is explicit. Time ‘T’ is set to 700 ms.

The test loop mode has been activated before this procedure.
NOTE 1: This procedure only involves one DAPS DRB.
Before T:
0. SourceCell: Get PDCP COUNT for the DAPS DRB and SRBs.
AtT:
1. Target Cell: Configuration of DRB.
2. Target Cell: Configuration of Target Cell for no RACH response transmission.
At T+5ms:

3. Source Cell: Send RRCReconfiguration including reconfigurationWithSync. The DRB is configured with daps-
Config-r16=true.

At T+10 ms:
4. Transfer of the PDCP COUNT for the SRBs (if applied) from Source to Target Cell:
Target Cell:  Set PDCP COUNT.

NOTE 2: For SRBs, the PDCP COUNT is maintained or reset depending on the RRCReconfiguration message
content. If maintained, the DL PDCP COUNT for SRB1 isincremented by 1 to consider the
RRCReconfiguration message sent on step 3.

Target Cell:  Inform the SS about the HO and about the source cell id.

Target Cell:  Activate security.

N oo o

Target Cell:  Configure UL grant configuration ("OnSR", periodic TA is not started).
8. Target Cell: Start periodic TA.
At T+15ms
9. Source Cell: Send IP packet.
After T+15 ms:
10. Source Cell: Receive loopbacked IP packet.
10A. Transfer of the PDCP COUNT for the DAPS DRB:
Target Cell:  Set PDCP COUNT.

NOTE 3: For DAPS DRB, the PDCP COUNT is maintained and incremented by onein DL and UL to consider the
data exchanged in steps 9-10.
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11. Target Cell:  Configure RACH procedure either dedicated or C-RNTI based.
12. Target Cell:  Receive RRCReconfigurationComplete.
13. Target Cell:  Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS REPORT PDU).
14. Target Cell:  Re-configure RACH procedure as for initial access.
14A. Source Cell: Send IP packet.
14B. Source Cell: Receive HARQ ACK feedback.
14C. Target Cell: Receive loopbacked IP packet.
15. Target Cell:  Send RRCReconfiguration (daps-Sour ceRelease) to rel ease the Source Cell.
16. Target Cell:  Receive RRCReconfigurationComplete.
17. Transfer of the PDCP COUNT for DAPS DRB from source to target cell:
a) SourceCell: Get PDCP COUNT.
b) Target Cell: Set PDCP COUNT.
NOTE 4: From this point, PDCP SN are assigned by the Target Cell.

NOTE 5: For DAPS DRB, the PDCP COUNT is maintained and incremented by one in UL to consider the data
exchanged in steps 14A-14C.

18. Source Cell and Target Cell: Perform data procedures to check if datais received from Source or Target Cells.
19. Source Cell: Stop periodic TA.
20. Source Cell: Reset SRBs and release DRBs.

7.354 RRC connection re-establishment

In general, the re-establishment is done without activation time, i.e. the timing information for configuration of the SS
and sending of the RRCReestablishment is ‘Now'.

The Source Cell and Target cell can be the same cell.
0. Source Cdll: If the Source Cell isthe same as the Target Cell:
Release SRBs and DRBs.
(Re-)configure SRBs.

1. Target Cell: Reconfigure DCCH/DTCH DCI on CSS and reconfigure RACH procedure with alist of two
RACH procedures:

RACH procedure contention-based with UE Contention Resolution Identity MAC CE and with anew C-
RNTI,

RACH procedure with contention-based with C-RNTI based contention resolution.

NOTE 1: The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.

2. Target Cell: Receive RRCReestablismentRequest.
3. Void

NOTE 2: Void

4. Target Cdll: Void

5. Target Cell: Activate Security.
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6. Target Cell: Send RRCReestablishment.

7. Target Céll: Receive RRCReestablishmentCompl ete.

8. Target Cdl: Reconfigure UL DCCH/DTCH DCI on USS.

8a. Target Cdll If the Source Cell is different from the Target Cell

Configure UL grant “OnSR” and stop periodic TA.

Else
Stop periodic TA.
8b Target Cell Reconfigure DRBs
9. Target Cell: Send RRCReconfiguration.
10. Target Cell: Receive RRCReconfigurationComplete.
11. Target Cdll: Reconfigure DL DCCH/DTCH DCI on USS.

NOTE 3: The FollowOnFlag is set to true in the ASP reconfiguring the target PCell.
12. Target Cell: Re-configure RACH procedure as for initial access, start periodic TA.
NOTE 4: The FollowOnFlag is set to true in the ASP reconfiguring the target PCell.
13. Source Cdll: If the Source Cell is different from the Target Cell:
Release security.
Release SRBs and DRBs.
(Re-)configure SRBs.
Stop UL grant and periodic TA.

NOTE 5: The FollowOnFlag is set to true in the ASP configuring the SRBs
7.355 NR-DC PSCell change
7.3.55.1 Sequence of NR-DC inter-cell PSCell change

In general, the NR inter-cell PSCell change is done without activation time, i.e. the timing information for configuration
of the SS and sending of the RRCReconfiguration is‘Now'.

1. NR Target PSCell: Configuration of SRB3 (if necessary) and DRBs.

2. Transfer of the PDCP Count for DRBs and SRB3 (if necessary) from NR source to NR target PSCell:
a) NR Source PSCell: Get PDCP COUNT.
b) NR Target PSCell: Set PDCP COUNT.

NOTE 1: No further sending/receiving of DRB data before the PSCell changeis done.

NOTE 2: For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is
maintained or reset depending on the RRCReconfiguration message content.

3. NR Target PSCell: Inform the SS about the PSCell change and about the source cell id.
4. NR Target PSCell: Configure RACH procedure either dedicated or C-RNTI based.
NOTE 3: The FollowOnFlag is set to true in the ASP reconfiguring C-RNTI.

5. NR Target PSCell: Activate security.
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6. NR Target PSCell: Configure UL grant configuration ("OnSR", default grant).
NOTE 4: Unless explicitly specified UL grant configuration keeps configured as per default at the NR source
PSCell.
7. NRPCdl: Send RRCReconfiguration.
8. NRPCdll: Receive RRCReconfigurationCompl ete.
9. NR Target PSCell: Inform the SS about completion of the PSCell change (e.g. to trigger PDCP
STATUS REPORT PDU).
10. NR Source PSCell: Release SRB3 (if necessary) and DRBs.
7.3.5.5.2 Sequence of NR-DC intra-cell PSCell change

For NR-DC NR intra-cell PSCell change dedicated timing information is used: the sequence starts at time T with
sending of the RRCReconfiguration. T is set to 300 msin advance of the PSCell change.

1. NRPSCell before T: Get PDCP count for DRBs and SRB3 (if applied).

2. NRPCdl aT: Send RRCReconfiguration.

3. NRPSCedll at T: Release SRB3 (if necessary) and DRBs.

4. NRPSCell at T: Configure RACH procedure either dedicated or C-RNTI based.

NOTE 1: The FollowOnFlag is set to truein the ASP reconfiguring C-RNTI.
5. NRPSCéel a T + 5ms: (Re-)configure SRB3 (if necessary) and DRBs.
6. NRPSCell & T + 5ms: Restore the PDCP counts

NOTE 2: For AM DRBsthe PDCP count is maintained. For SRB3 (if applied) and UM DRBS, the PDCP count is
maintained or reset depending on the RRCReconfiguration message content.

7. NRPSCédl at T + 5ms; Re-establish security.
8. NRPCdll: Receive RRCReconfigurationComplete.

7.3.5.5.3 Sequence of NR-DC intra-PCell handover and intra-cell PSCell change

For NR-DC intra-NR intra PCell handover dedicated timing information is used: the sequence starts at time T with
sending of the RRCReconfiguration. T is set to 300 msin advance of the handover.

1. PCell and PSCell before T: Get PDCP count for AM DRBs and SRBs (if applied).

2. PCAlAtT: Send RRCReconfiguration.

3. PCell and PSCell at T + 5ms. Release SRBs and DRBs.

4. PCell and PSCell &t T + 5ms.  Configure RACH procedure either dedicated or C-RNTI based.

NOTE 1: Since the RACH procedure may require anew C-RNTI to be used it cannot be configured before sending
out the RRCReconfiguration.

NOTE 2: The FollowOnFlag is set to true in the ASPs reconfiguring the RadioBearerList (step 3) and C-RNTI (step
4).

5. PCell and PSCell at T + 10ms: (Re-) configure SRBs and DRBs.
7. PCell and PSCell at T + 10ms. Set PDCP COUNT for AM DRBsand SRBs (if applied).

NOTE 3: For AM DRBs the PDCP count is maintained while for UM DRBs the PDCP count isreset. For SRBS,
the PDCP count is maintained or reset depending on the RRCReconfiguration message content.

8. PCell and PSCell at T + 10ms: Re-establish security, disable TA transmission.
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9. PCdll (after step 8) Receive RRCReconfigurationComplete.
10. PCell (after step 9) Re-configure RACH procedure as for initial access, enable TA transmissions.

NOTE 4: The FollowOnFlag is set to true in the ASP reconfiguring RACH.
7.3.6 Bearers

7.3.6.1 DRB Identity Management

If aUE is configured to establish more than one PDU session at switch on, the order in which they are requested by the
UE cannot be guaranteed; and in fact may be different between successive instances of switching on in the same test
case. Inorder to align NR/SGC with EN-DC and E-UTRA/EPC, TTCN alocates:

- drb-ldentity 1 for the default DRB of the PDU session for IMS.

- drb-lIdentity 2 onwards for other DRB(S).
7.3.7 Processing delay testing for RRC procedures

7.3.7.1 Introduction
Test cases testing RRC procedure delay (according to TS 38.331 [16] clause 12), when UE is PUCCH synchronized and
can respond to UL grant, require special test method.
7.3.7.2 Procedure delays in PUCCH synchronized state
The following SS and UE configurations apply:
By default in TS 38.508-1[5] DRX is not configured.
By default SSis configured to retransmit any DL MAC PDU max 4 times.

HARQ retransmissionsin UL cannot be compensated, any HARQ error in UL shall result in an inconclusive verdict
for the test case (otherwise a UE may get fail dueto aHARQ error).

SSisconfigured to report UL HARQ ACK/NACK received from UE to TTCN.

NOTE: DuetoL2signalling (e.g. RLC STATUS PDUY) it is necessary to limit the reporting of UL HARQ
ACK/NACK to the time between sending of the DL RRC message and receiving the HARQ ACK.

To avoid unexpected side effects the timeAlignmentTimer is set to infinity and TTCN configures the SSto not send
any Timing Advance Command MAC CE during the test case body (since this may result in additional UL
HARQ ACK/NACK).

SSisconfigured to report HARQ errors and in the case of an UL HARQ error, an inconclusive verdict is assigned.
The following timing applies:

Let Nsf be the maximum allowed RRC procedure delay value (in ms) as specified in the test case prose. Nsf isthe
maximum time allowed for UE from the end of reception of the DL message on the UE physical layer up to
when the UE shall be ready for the reception of UL grant for the transmission of the response message.

NOTE: A tolerance may have been added to the Nsf value in the test case prose on top of the RRC procedure
delay specified in TS 38.331 [16] clause 12.

bf; ,
Let Nslot = (Nsf * N7 F) + 1
TTCN schedules at time T1 the transmission of the DL message to the UE.
T2 isthetime HARQ ACK isreceived.

TTCN schedules UL grantsfrom T3: T3=T1 + Nslot + A1
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Az isexpressed in dots. T1 and T3 timing are expressed in SFN/subframe/slots.
For FDD
A1=0
The UL grant is repeated continuously in every slot
For FR1 TDD SCS=15kHz
A1=5-(T1+ Ndot) mod 5. Thisisthe possible ot delay since not all slots can be used for UL grant.

The UL grant periodicity isset to 5 dots. It isrepeated in subframe#0 and subframe#5, to cope with K2=4
and the UL subframe#4 and subframe#9.

For FR1 TDD SCS=30kHz

A1=(4- (T1+ Ndot) mod 10) mod10. Thisisthe possible slot delay since not al slots can be used for UL
grant.

The UL grant periodicity is set to 10 dots. It is repeated in slot#0 in subframe#2 and subframe#7, to cope
with K2=4 and the UL dots: slot#0 in subframe#4 and subframe#9.

For FR2 TDD SCS=120kHz

A1 =(5- (T1 + Ndlot) mod 5) mod 5. Thisisthe possible slot delay since not all slots can be used for UL
grant.

The UL grant periodicity isset to 5 dots. It is repeated for possible transmission in every UL slots.
The UL dataisreceived by SS at T4.
The RRC procedure delay requirements are fulfilled when: (T4-K2) - (T2 - K1) <= Nslot + A2
Az isexpressed in dots. T4 and T2 timing are expressed in SFN/subframe/slots.
For FDD
A2=0
For FR1 TDD SCS=15kHz
A>=5- (T2-K1 + Ndot) mod 5
For FR1 TDD SCS=30kHz
Az = (4 - (T2-K1 + Nslot) mod 10) mod10
For FR2 TDD SCS=120kHz
Az = (5- (T2-K1 + Nslot) mod 5) mod 5

Figure 7.3.7.2-1 shows the RRC procedure delay check sequence that will be applied when the DL Message is
retransmitted once when UE isin PUCCH synchronized state and can respond to UL grants.
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Figure 7.3.7.2-1: Delays in PUCCH synchronized state

7.3.7.3 Procedure delays with RACH procedure

The following SS and UE configurations apply:
SSis configured with RACH procedure with contention-based with C-RNTI based contention resolution.
By default in TS 38.508-1[5] DRX is not configured.

In TTCN, this procedure delays with RACH isimplemented in parallel to the PUCCH synchronized state procedure,
as defined in clause 7.3.7.2, as some UEs may use SR/PUCCH. Therefore, SSis configured to retransmit any DL
MAC PDU max 4 times.

No HARQ retransmission of RRCReestablishment is taken into account in the delay calculation in the procedure
with RACH.

HARQ retransmissionsin UL cannot be compensated, any HARQ error in UL shall result in an inconclusive verdict
for the test case (otherwise a UE may get fail dueto aHARQ error).

SSis configured to report UL HARQ ACK/NACK received from UE to TTCN.

NOTE: DuetoL2signaling(e.g. RLC STATUSPDUSs) it isnecessary to limit the reporting of UL HARQ
ACK/NACK to the time between sending of the DL RRC message and receiving the HARQ ACK.

By default, the timeAlignmentTimer is set to infinity and TTCN configures the SS to not send any Timing Advance
Command MAC CE during the test case body (since this may result in additional UL HARQ ACK/NACK).

SSisconfigured to report HARQ errors and in the case of an UL HARQ error, an inconclusive verdict is assigned.
SSisconfigured to report RACH preamble.
The following timing applies:

Let Nsf be the maximum allowed RRC procedure delay value (in ms) as specified in the test case prose. Nsf isthe
maximum time allowed for UE from the end of reception of the DL message on the UE physical layer up to
when the UE shall be ready for the reception of UL grant for the transmission of the response message.

Let Nslot = (Nsf * NSUbframe,u) ‘1

slot

TTCN schedules at time T1 the transmission of the DL message to the UE as specified in the prose.
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T2isthetime HARQ ACK isreceived.
TTCN schedules UL grantsfrom T3: T3=T1 + Nslot + Al (as per clause 7.3.7.2)
The UL RACH preambleisreceived at T5
T6 isthelast occasion for SSto transmit RAR in message 2
The UL dataisreceived by SSat T4
The RRC procedure delay requirements are fulfilled when: T4 - T1 <= Nslot + Atpdaymax
Atpeaymax 1S €xpressed in slots. T4 and T1 timing are expressed in SFN/subframe/dots.
For FDD SCS=15kHz
Atpelaymax = 13
For FDD SCS=30kHz
Atpeaymax = 30
For FR1 TDD SCS=15kHz
Atpelaymax = 7
For FR1 TDD SCS=30kHz
Atpelaymax = 17
For FR2 TDD SCS=120kHz
ATpeaymex = 32

Figure 7.3.7.3-1 shows the RRC procedure delay check sequence that will be applied when the DL Messageis
retransmitted once when UE isin PUCCH synchronized state and can respond to UL grants.

RRCReestablishment
HARQ ACK i

Start periodic UL Grant
—_—

wn
H

-

T3 =T1+ Nslot+4A;

3

—

. Verdict PASS if

RA Msgl T4 - T1 <= Nslot + Arpy max

BE A8
A

<
<

RA Msg2

UL Msg in RA Msg3: ‘ I

_ RRCReestablishmentComplete

HH

Figure 7.3.7.3-1: Delays with RACH procedure
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7.3.8 Void

7.4 NR sidelink

7.4.1 Introduction

Test cases testing sidelink require a special test method.

7.4.2 Physical and MAC layer aspects

7.4.2.1 General

For each configured SL BWP, the TTCN may configure resource pools for transmission and/or reception. TTCN
configures NR-SS-UE with reception pool equivalent to UE transmission pool and TTCN configures NR-SS-UE with
transmission pool equivalent to UE reception pool.

NR-SS-UE is not configured to do any sensing.

7.4.2.2 Timing

74221 NR-SS-UE timing synchronisation

The SS shall provide one system time common across al RATs and NR-SS-UEs. The timing of each configured NR-
SS-UE is specified as an offset to this common system time.

For timing synchronisation, the NR-SS-UE can be configured:

- Incoverage of an NR cell: the NR-SS-UE is associated with an NR cell, it selects the NR Cell as synchronisation
reference source. NR-SS-UE applies the same timing start and timing offsets as the NR cell.

- Out of coverage synchronising from the GNSS signal: the NR-SS-UE selects the GNSS signal as the
synchronisation reference source. The DFN, subframe and slot numbers are derived from the UTC time of the
GNSS signal as specified in TS 38.331 [16] clause 5.8.12.

- Out of coverage synchronising from UE: the UE under test is the synchronisation source, i.e. the SyncRef UE.
The NR-SS-UE shall use the received SLSS and Master | nformationBlock-S_-V2X transmitted by UE as
synchronisation source as specified in TS 38.331 [16], clause 5.8.6.

- Out of coverage without synchronisation reference source: NR-SS-UE shall initiate autonomously the
DirectFrameNumber, Subframe and slot numbers using respective offsets specified in test case prose or Table
7.4.2.2.1-1. The timing of each configured NR-SS-UE is specified as an offset to the common system time.

Table 7.4.2.2.1-1: Timing parameters of NR-SS-UEs

NR cell Id DFN-offset Tcell Tc-offset
(note 1) offset (note 3)
(note 2)
NR SSUE 1 0 0 0
NR SS UE 2 5 1 216
NR SS UE 3 253 4 1523
NR SS UE 4 20 5 10
NR SS UE 5 120 6 30

NOTE 1: DFN-offset corresponds to the offset applied on
system frame number (0..1023).

NOTE 2: Tcell corresponds to the timing offset in Ts. Ts =
1/(15000 * 2048) as for NR.

NOTE 3: Tc-offset corresponds to the timing offset in Tec. K =
Ts/Te = 64 with Tc = 1/(480000 * 4096). See TS 38.211
[19] clause 4.1 and TS 36.211 [23] clause 4.
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No timing advanceis applied to NR-SS-UE.

In the context of NR-SS-UE, the DFN and SFN are equivalent, H-SFN is used as an SFN wraparound counter (0..1023)
asper clause 7.1.5.2.

7.4.2.2.2 ASP timing

The timing information provided by the request ASP for a transmission on PC5 specifies the slot in which the SCI
format 1-A istransmitted. If the configured SCI indicates one PSSCH resource, the NR-SS-UE shall transmit the
PSSCH in the same slot as the corresponding SCI. If the configured SCI indicates multiple PSSCH resources, the
request ASP provides the corresponding list of SDU/PDU to be transmitted, i.e. one SDU/PDU is provided per PSSCH
resource. The configured SCI specifies the slot offset between PSSCH as specified in TS 38.214 [22] clause 8.1.5.

In case the Timinglnfo indicates “Now” or “Any dot”, it is up to the NR-SS-UE to find the appropriate sidelink slot for
scheduling PCCH/PSSCH. Sidelink dlots are specified as per TS 38.214 [22] clause 8.1.2.1. When configured for SLSS
and MasterInformationBlockSidelink reception and/or transmission, NR-SS-UE shall not transmit in slots reserved for
S-SS/PSBCH. When configured with PSFCH, the NR-SS-UE shall not transmit PSSCH in symbols which are
configured for PSFCH.

In case of Timinglnfo not being “Now” TTCN shall ensure that the datais scheduled at least 100msin advance.

In reception, NR-SS-UE monitors al sidelink slots, no SCI is configured in reception. NR-SS-UE reportsto TTCN the
data matching the configured source and/or destination Layer-2 ID.

7.4.2.3 SLSS/PSBCH transmission and reception

When the NR-SS-UE is configured to transmit S-SS/PSBCH, the following rules apply:

- TTCN provides the Master I nformationBlockS delink to the NR-SS-UE as an structured ASN.1 type using the
sidelink system control port. The NR-SS-UE shall set the directFrameNumber and slotindex in the
Master I nformationBlockSidelink according to TS 38.331 [16] clause 5.8.9.4.3. A dummy valueis provided by
TTCN.

- The NR-SS-UE shall encode the MasterInformationBlockSdelink ASN.1 message as specified in Table 8.1-1.

- The NR-SS-UE shall transmit the encoded Master | nfor mationBlockS delink message periodically as specified in
TS 38.331[16]. For each transmission, the SS shall update directFrameNumber and slotIndex value as specified
above.

When the NR-SS-UE is configured to receive S-SS/PSBCH, the following rules apply:
- NR-SS-UE can be configured in out of coverage synchronising from UE.
- NR-SS-UE shall report SL-SSID and Master InformationBlockSdelink over the sidelink system indication port
when configured to do so.

7424 Resource allocation in frequency domain

74241 General

TS 38.214 [22] clause 8.1.3.2 describes the transport block size (TBS) determination from the UE’s point of view: the
UE calculates the TBS depending on several parameters. From atest model’ s point of view appropriate values need to

be found for the parameters to achieve a given TBS and the corresponding N 354 1. nner-

Scheduling mode for transmission is only in automatic mode. The NR-SS-UE shall apply the rules as described in
clause 7.3.8.6.3.2.

7.4.2.4.2 Automatic mode - Determination of TBS and corresponding N 35 channel

In automatic mode, for each PSSCH transmission, the SS shall autonomously select aTBS and aLrss/ Imcs pair for
this TBS as according to clause 7.1.2.2.4.2 and according to the minimum and maximum MCS values provided in
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NR_SL_ResourcePool_Type.d_MaxTxTransNumPSSCH_r16. NR-SS-UE defines N 3% ., ..o Using the Lres/ Imcs
pair.
The SS implementation shall comply to the above requirements and be based on the following assumptions:

- Number of layersv =1

- XOverhead =0

- d-PSSCH-DMRS-TimePattern = 2

- d-LengthSymbols= 14

Further details are left up to SSimplementation.

7.4.2.5 HARQ processes and retransmissions

When configured in reception, the NR-SS-UE is configured with the maximum number of HARQ retransmission
(NR_SL_ResourcePool_Type.d_MaxTxTransNumPSSCH_r16). According to TS 38.321[13] clause 5.22.1.1, UE
selects the number of HARQ retransmissions from this maximum allowed number. Unless explicitly specified in the
test model, retransmissions are not transmitted to TTCN.

When configured in transmission, the maximum number of HARQ retransmission (NR_SL_ResourcePool_Type.
d_MaxTxTransNumPSSCH_r16) indicates to NR-SS-UE the exact number of retransmissionsto be applied unless
PSFCH is configured and ack is received from the UE under test.

When PSFCH is configured in the resource pool, if NR-SS-UE receives a PSSCH and the HARQ feedback
enabled/disabled indicator field in the associated SCI format 2-A or SCI format 2-B has value 1, the NR-SS-UE shall
provide to UE under test the HARQ-ACK/NACK information in a PSFCH transmission in the resource pool as
specified in TS 38.321[13].

7.4.2.6 Data scheduling
According to TS 38.508-1[5] the sl-TDD-Config-r16 isset to ‘111111111111’ B.

For scheduling of sidelink data, when timing information is explicit and when no S-SSB is transmitted, the timing
provided by TTCN corresponds to the time at which the NR-SS-UE shall transmit to the UE the PSCCH carrying the
SCI message. The data scheduling applied by TTCN is specified in Tables 7.4.2.6-1 or Table 7.4.2.6-2.

Table 7.4.2.6-1: Data scheduling for FR1: SCS=30kHz and sl-TimeResource-r16="1111111100'B

Frame X
Subframe |Subframe|Subframe|Subfram | Subfram | Subfram | Subframe |Subframe 7| Subfra |Subframe 9
0 1 2 e3 e4 eb 6 me 8
0 0 0 0 [o] 0 0 [o] [o] 0
[ 1 | [ 1 | |1 | 1 | (1] 1 | 1 | 11l 11l 1
2] 2] 2] 2 2] 2| 2| 2] 2] 2
[ 3 | [ 3 | | 3 | 3 [3] [ 3 | | 3 | 13| 131 3
4 4 4 4 [4] 4 4 [4] [4] 4
o |5 | ol 5 | o | 5 | o 5 o |5] o [ 5 | o | 5 | o |5 | o |5 ol 5
=3 6 = 6 =3 6 =3 6 =3 6 =3 6 = 6 =3 6 = |6 = 6
O O—— O [— o O [ O [ O [ o = O = [=]
0 O [ D (P [P P |9 ZBr s 2 B (2 h
[9 | [o | 9 | 9 (2] o | 9 | 2] [o] 9
10 10 10 10 10 10 10 (10 | 10| 10
11 11 11 11 11 11 11 11 11 11
12 12 12 12 i- 12 12 [12] [12] 12
13 13 13 13 13 13 13 13 13 13
] Q ] Q (0| ] Q [0 | 10| 0
1 1 1 _[PscC 1 [1] 1 1 [1] [1] 1
[ 2 | 2 | |2 |H/PSS 2 (2] [ 2 | 2 | 12| 12 2
] 3] 3| cn 3 [3] E EER [3] 3] 3
4 4 4 4 [4] 4 4 [4] [4] 4
—l 5 | 5 —l 5 —l 5 — |5 | — 5 — 5 —l [5 | «— |5 — 5
= 6 | 6 = 6 = 6 = 6 = 6 = 6 = 6 = 6 = 6
O — O— O — o O =1 O — O = o = O = =]
D ol D D D D | D D D+
9] o] o] 9 [o] o | o] [o] [o] 9
10 10 10 | 10 [10] 10 10 [10] [10] 10
[ 11 | [ 11 | | 11 | [ 11 | (11} [ 11 | | 11 | |11} |11} 11
12 12 1. 12 [12] 12 12 112 | 112} 12
13 13 1 13 13 13 13 13 13 13
NOTE 1: Subframes 8 and 9 are not allowed to be used for sidelink transmission.
NOTE 2: sl-MinTimeGapPSFCH-r16=sl2 and sl-PSFCH-Period-r16=sl4.
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Table 7.4.2.6-2: Data scheduling for FR1: SCS=30kHz and sl-TimeResource-r16="0000000011'B

Frame X
Subframe |Subframe|Subframe|Subfram| Subfram | Subfram | Subframe |[Subframe 7| Subfra |Subframe 9
0 1 2 e3 e4 eb 6 me 8
[0 ] [0 ] [0 ] 0 [0] [0 ] [0 ] [o] [o] 0
(1 | 1 | 1 | 1 11 (1 | (1 1 L1 11l 1
[ 2 | 2 | | 2 | 2 12 [ 2 | [ 2 | (2] 12| 2
] 3] EER 3 [3] 3] 3] B [3] 3
[ 4 | 4 | |4 | 4 14 4 | [ 4 | 14| 14| 4
o [ 5 | ol 5 | o |5 | o 5 o |5 o |5 | o |5 | o [5 | o (5] o 5
= 6 =] 6 =3 6 =3 6 =3 6 = 6 = 6 =3 6 = |6 =3 6
O — Oor— O o O = O — O — [=] ~1 O 1 o
D | P D] D= |9 D] |P D Dl (P
9 9 9 9 o] 9 9 9] o] 9
10 10 10 10 [10] 10 10 [10] |10] 10
11 11 11 11 [11] 11 11 [11] [11] 11
12 12 12 12 [12] 12 12 [12] [12] 12
13 13 13 13 13 13 13 13 13 13
0 0 0 0 lo] 0 0 o] 0 0
[ 1 | 1 | 1 | 1 |1l [ 1 | [ 1 | (1] |1 {PsCC 1
2 2 2 2 2] 2 2 [2] [2 |HIPSS 2
[ 3 | | 3 | < 3 131 [ 3 | [ 3 | (3] 13 CH 3
[ 4 | |4 | |4 | 4 14| 4 | 4 | 14| 14| 4
— 5 | 5 — 5 — 5 - [5] — 5 — 5 — 5] — |5] — 5
p 6 =6 = 6 = 6 = |6 = 6 = 6 = 6 = |6 = 6
O — Or— O [— o O =1 O [— O [— [=] =1 O 1 o
D D D = D D D= |B D D D
9 9 9 9 (o] 9 9 9] [o] 9
10 10 10 10 [10] 10 10 [10] |10] 10
11 11 11 11 [11] 11 11 (12 | [11] 11
12 12 12 12 [12 | 12 12 (12 | 12 12
13 13 13 13 13 13 13 13 13 13
Frame X+1
Subframe |Subframe|Subframe|Subfram| Subfram | Subfram | Subframe |[Subframe 7| Subfra |Subframe 9
0 1 2 e3 e4d eb 6 me 8
[0 ] [0 ] [0 ] 0 [0] [0 ] [0 ] [o] [o] 0
[ 1 | 1 | |1 | 1 |1l [ 1 | [ 1 | (1] |1 1
2 2 2 2 2] 2 2 [2] 2] 2
3 3 3 3 3] 3 3 [3] 3] 3
4 4 4 4 [4] 4 4 [4] [4] 4
o |5 | ol 5 | o |5 | o 5 o |5 o | 5 | o | 5 | o [5 | o |[5] o 5
- 6 +=| 6 - 6 - 6 - 6 - 6 - 6 - 6 += |6 = 6
O — Or—1 O [— o O [ O [ O [— =] =1 O 1 o
D DL D= |? n D P D D D
9| 9 | [0 | 9 o] 9 | 9 | (o] [o] 9
10 10 10 10 (10 | 10 10 (10 | 10 10
11 11 11 11 11 11 11 11 11 11
12 12 12 12 [12] 12 12 [12] il- 12
13 13 13 13 13 13 13 13 13 13
0 0 0 0 o] 0 0 [o] [o] 0
1 1 1 1 [1] 1 1 [1] [1] 1
2 2 2 2 2] 2 2 [2] 2] 2
3 3 3 3 3] 3 3 [3] 3] 3
[ 4 | 4 | |4 | 4 14 [ 4 | 4 | 14| 14| 4
— 5 [ 5 — 5 — 5 — |5 — 5 — 5 — 5| «— |5]| — 5
P 6 | 6 = 6 = 6 = 6 = 6 = 6 = 6 = (6 = 6
O — Oor— O [ o O [~ O O =] ~1 O 1 o
D D D D — D o |5 D D D+
9 9 9 9 (o] 9 9 9] o] 9
10 10 10 10 [10] 10 10 [10] [10] 10
11 11 11 11 [11] 11 11 [11] l11] 11
12 12 12 12 [12] 12 12 [12 | 12| 12
13 13 13 13 13 13 13 13 13 13
NOTE 1: Subframes 1 to 7 are not allowed to be used for sidelink transmission.
NOTE 2: sl-MinTimeGapPSFCH-r16=sl2 and sl-PSFCH-Period-r16=sl4.

7.4.3 SCCH and STCH data transmission and reception

7431 Broadcast and groupcast
UE and NR-SS-UE are configured with the same pool(s) of resources.
When configured in transmission, the SL-DRB in NR-SS-UE is configured with:
- NR-SS-UE layer-2 ID (which corresponds to the source layer-2 ID) is set to a constant and

- UE Layer-2 ID (which correspondsto the destination layer-2 ID) is set to the destination layer-2 1D for
broadcast or groupcast (TS 38.508-1 [9]) .

- Theinitial value of the SN is set to a constant value.
When configured in reception, the SL-DRB in NR-SS-UE is configured with:

- NR-SS-UE layer-2 ID (which corresponds to the destination layer-2 ID) is set to the destination layer-2 ID for
broadcast or groupcast (TS 38.508-1 [5]); NR-SS-UE shall send to TTCN only the data packets received with the
correct destination layer-2 identities in the MAC header.

- UE Layer-2 ID (which corresponds to the source layer-2 ID) is set to ‘ AnyValue' asit israndomly and uniquely
self-selected by UE.
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- Logical Channel Idissetto ‘AnyValue asitis selected by the transmitting UE.
- Theinitial value of the SN is set to the SN of the first received PDCP Data PDU.

7.4.3.2 Unicast

7.4.3.2.1 General

UE and NR-SS-UE are configured with the same pool(s) of resources.
7.4.3.2.2 Unicast procedures

743221 UE initiated PC5 unicast direct link communication
In general, the UE initiating PC5 unicast direct link communication procedure is done without activation time.

1. NR-SS-UE ispreviously configured with Tx and Rx pools. SL-SRB0/1/2/3 are configured with UE layer-2 1D
and NR-SS-UE layer-2 ID set to ‘AnyValue'.

2. Receive DIRECT LINK ESTABLISHMENT REQUEST message on SL-SRBO.

NOTE 1. The Source and destination Layer-2 1Ds used to transmit the message are reported in the common part
of NR_SL_SYSTEM_IND.

3. Reconfigure SL-SRB1/2/3: set the UE layer-2 ID with the source Layer-2 1D received with the DIRECT LINK
ESTABLISHMENT REQUEST message. Set the NR-SS-UE Id to a constant.

4. Start ciphering and integrity on SL-SRB1/2/3.
5. Send DIRECT LINK SECURITY MODE COMMNAND on SL-SRB1.
6. Receive DIRECT LINK SECURITY MODE COMPLETE on SL-SRB1.
NOTE 2: Retrieve the PQFI from DIRECT LINK SECURITY MODE COMPLETE.
7. Send DIRECT LINK ESTABLISHMENT ACCEPT on SL-SRB2.
8. Receive RRCReconfigurationSidelink on SL-SRB3.
NOTE 3: Retrieve parameters to configure SL-DRB.
9. Configure SL-DRB.
10. Activate ciphering and integrity on SL-DRB.
11. Send RRCReconfigurationCompleteSidelink on SL-SRB3.

7.4.3.2.2.2 NR-SS-UE initiated PC5 unicast direct link communication
In general, the NR-SS-UE initiating PC5 unicast direct link communication procedure is done without activation time.

1. NR-SS-UE ispreviously configured with Tx and Rx pools. SL-SRB0/1/2/3 configured with UE layer-2 ID set to
the Destination layer-2 ID for unicast initial signalling (TS 38.508-1 [5] Table 4.7.5.5-42) and NR-SS-UE layer-2 ID set
to a constant value.

2. Start ciphering and integrity on SL-SRB1/2/3.
3. Send DIRECT LINK ESTABLISHMENT REQUEST message on SL-SRBO.
4. Receive DIRECT LINK SECURITY MODE COMMNAND on SL-SRB1.

NOTE 1: The Source Layer-2 ID and destination Layer-2 1D used to transmit the message is reported in the
common part of NR_SL_SYSTEM _IND.
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5. Reconfigure SL-SRB1/2/3: set the UE layer-2 ID to the source Layer-2 ID used by UE to transmit the DIRECT
LINK SECURITY MODE COMMNAND message.

Send DIRECT LINK SECURITY MODE COMPLETE on SL-SRB1.

Receive DIRECT LINK ESTABLISHMENT ACCEPT on SL-SRB2.

Configure SL-DRB.

© ® N o

Activate ciphering and integrity on SL-DRB.
10. Send RRCReconfigurationSdelink on SL-SRB3.

11. Receive RRCReconfigurationCompl eteSidelink on SL-SRB3.

7.4.4  Congestion

NR-SS-UE is configured to transmit, over PSSCH, QPSK modulated uncorrelated pseudo random data on all RBs
on alist of specified subchannels and dlots.

The congestion configuration is provided for one frame, it is repeated continuously or for a specific number of
consecutive frames. When continuous transmission is configured the NR-SS-UE shall transmit the congestion
until a Deactivate command is received.

NR-SS-UE is previously configured in transmission mode so that the necessary timing synchronisation, power level,
frequency, bandwidth and subchannels are configured. When configured in transmission mode, the resource pool
is provided with all bits of sl-TimeResource set to ‘1'B and sl-TDD-Configuration indicates that all slots are
available for SL transmission.

8 Other SS requirements with TTCN-3 impact

8.1 Codec requirements

The SS shall comply with the requirements specified in TS 36.523-3 [12] clause 8.1. In addition, the SS shall also
comply with the codec requirements specified in Table 8.1-1.

Table 8.1-1: Codec requirements

Type definitions Codec requirements Encoding rulein TTCN-3
gangﬁEgl types used for RRC shall comply to TS 38.331 [16] clause 8.3 UNALIGNED_PER_OctetAligned
EAP types shall comply to Tabular Notated (see note) |[EAP Types

LPP(e) ASN.1 types used for LPP(e) UNALIGNED_PER_OctetAligned
broadcast signalling shall comply to TS 37.355 [29] clause 7.4

[NOTE:  Tabular Notated is performed by concatenation of all the present fields in the TTCN-3 template. |

8.2 External function definitions
The SS shall implement the external functions specified in TS 36.523-3 [12] clause 8.2.

The following external functions shall also be implemented by the SS.
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TTCN-3 External Function

Name fx_NG_NaslIntegrityAlgorithm
Description Apply integrity protection algorithm on a given octetstring
Parameters NAS PDU octetstring according to TS 24.501 [26], clause 4.4.3.3 this
shall include octet 7 to n of the security protected NAS
message, i.e. the sequence number IE and the NAS message
IE
Integrity Algorithm 4 bits as defined in TS 24.501 [26], clause 9.11.3.34
KNASint Integrity key
NAS COUNT as documented in TS 24.501 [26]
BEARER Id fix value of '00000'B for 3GPP access and '00001'B for non-
3GPP access
Direction UL: 0
DL:1

(acc. to TS 33.501 [25], clause D.3.1)

Return Value

Message Authentication Code (4 octets)

TTCN-3 External Function

Name fx_NG_NasCiphering
Description Apply ciphering on a given octetstring
Parameters NAS PDU octetstring

Ciphering Algorithm

4 bits as defined in TS 24.501 [26], clause 9.11.3.34

KNASenc

Ciphering Key

NAS COUNT

as documented in TS 24.501 [26]

BEARER Id

fix value of '00000'B for 3GPP access and '00001'B for non-
3GPP access

Return Value

ciphered octet string

TTCN-3 External Function

Name fx_NG_NasDeciphering
Description Apply deciphering on a given octetstring
Parameters ciphered NAS PDU octetstring

Ciphering Algorithm

4 bits as defined in TS 24.501 [26], clause 9.11.3.34

KNASenc

Ciphering Key

NAS COUNT

as documented in TS 24.501 [26]

BEARER Id

fix value of '00000'B for 3GPP access and '00001'B for non-

3GPP access

Return Value

deciphered octet string

TTCN-3 External Function

Name fx_NR_AsIntegrityAlgorithm
Description Apply integrity protection algorithm on a given octetstring
Parameters PDCP PDU octetstring
Integrity Algorithm 3 bits as defined in TS 33.501 [25]
KRRCint Integrity key
PDCP COUNT octetstring, length 4
BEARER Id the value of the DRB identity minus one
Direction UL: 0
DL: 1

(acc. to TS 33.501 [25], clause D.3)

Return Value

Message Authentication Code (4 octets)
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9 IXIT proforma

9.1 Introduction

The partia IXIT proforma contained in the present document is provided for completion, when the related Abstract Test
Suite(s) is(are) to be used against the Implementation Under Test (1UT).

The completed partial IXIT will normally be used in conjunction with the completed ICS, asit adds precision to the
information provided by the ICS.

The PIXITs specified in TS 36.523-3 [12] clause 9 apply. Additional 5GS PIXITs are specified in the following
subclauses.

9.2 E-UTRA and NR PIXIT

Table 9.2-1: E-UTRA and NR PIXIT
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Parameter Name Parameter Type Default Value SL{/paL?S;tSEd Description
I ENDC_BandCo o
px_ENDC_BandCombination mbination_Type DC_1A_n28A EN-DC Band Combination
... |ENDC_CA_ Ban
ﬁx_ENDC_CA_BandCombmauo dCombination_T 20_1A_n28A_n78 EN-DC CA Band Combination
ype
px_ENDC_SecondaryBandCom |ENDC_BandCo DC 1A n77A Secondary EN-DC Band
bination mbination_Type - = Combination
. Other IPv4 Address
px_IPv4_Address_Other charstring (see NOTE 4)
. Other IPv6 Address
px_IPv6_Address_Other charstring (see NOTE 4)
px_IPv4_Address4 NW charstring IPv4 Gateway Address in PDN4
px_IPv6_Address4 NW charstring IPv6 Gateway Address in PDN4
px_IPv4_Address4_UE charstring IPv4 Address connected to PDN4
px_IPv6_Address4_UE charstring IPv6 Address connected to PDN4
px_IPv4_Address5_NW charstring IPv4 Gateway Address in PDN5
px_IPv6_Address5 NW charstring IPv6 Gateway Address in PDN5
px_IPv4_Address5_UE charstring IPv4 Address connected to PDN5
px_IPv6_Address5_UE charstring IPv6 Address connected to PDN5
px_IPv4_Address6_NW charstring IPv4 Gateway Address in PDN6
px_IPv6_Address6_NW charstring IPv6 Gateway Address in PDN6
px_IPv4_Address6_UE charstring IPv4 Address connected to PDN6
px_IPv6_Address6_UE charstring IPv6 Address connected to PDN6
px_NEDC_BandCombination NEpCfBandCo DC_n28A_3A NE-DC Band Combination
mbination_Type
px_NEDC_SecondaryBandCom [NEDC_BandCo DC n28A 39A Secondary NE-DC Band
bination mbination_Type — — Combination
L NR_CA BandCo NR CA Band Combination with
px_NR_CA_BandCombination mbination_Type CA_nl1A_n3A 2cC
. INR_CA_3CC_B S .
px_NR_CA_SCC_BandCombln andCombination CA_n257H NR CA Band Combination with
ation T 3CC
ype
N NR_DC_BandCo S
px_NR_DC_BandCombination mbination_Type DC_n78A_n257A NR-DC Band Combination
.. INR_DC_CA Ba
g)ri_NR_DC_CA_BandComblnatl ndCombination_ |DC_n78A n257G NR-DC CA Band Combination
Type
px_NR_CipheringAlgorithm ﬁrlﬁhenngAlgorlt nea2 Ciphering Algorithm (see Note 1)
px_NR_IntegrityProtAlgorithm Irlither?]rltyProtAlgo nia2 Integrity Algorithm (see Note 1)
A not supported NR band that is
. overlapping with a supported
zé_Blzlr?aol\Xﬁg?pplngNotSupport integer 1 band (px_NR_PrimaryBand).
- Applied to MFBI test case
scenario.
px_NR_PrimaryBand integer 1 NR primary band
. NR secondary band. Applied to
px_NR_SecondaryBand Integer 2 inter-band and SUL test cases.
px_NR_SidelinkBand integer 47 NR sidelink band
This parameter represents the
NR_UTRA, |network RAT capability /
px_NR_RATComb_Tested NR_RATComb_ NR_UTRA NR_GERA |preference and indicates which, if
Tested_Type ;
N any is supported, RAT
combination is to be tested.
NR_V2X_Concu
px_NR_V2X_ConcurrentOperati |rrentOperationB V2X_n71_n47 V2X operating bands for con-

onBandCombination

andCombination
_Type

current operation
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NOTE 1: Unless specified otherwise in the test case prose, the null algorithm shall not be used for verification.

NOTE 2: Void.

NOTE 3: Void.

NOTE 4: |IP address used for specific IP-address-related test requirements. The only requirements applying to this IP
address is that its value shall be different from the values of all other IP address PIXITs (see TS 36.523-3 [12]
clause 9) and it shall not be used within more than one PDN (PDU session) within a test case. In the present
version of this specification, it is only used within PDN1 NW.

9.3 S5GC PIXIT

Table 9.3-1: Void

Table 9.3-2: 5GC PIXIT

Parameter Name Parameter Type Default Value SL\'/paﬁ)SgSed Description
px_NAS_5GC_AuthenticationTy |NAS_5GC_AKA AKA_5G, L
pe Type AKA_5G AKAP EAP NAS 5GC Authentication type
px_NAS_5GC_CipheringAlgorit B4_Type ‘0010'B NAS 5GC Ciphering Algorithm
hm (see Note 1)
px_NAS_SGC_IntegrltyProtAIgo B4_Type ‘0010'B NAS 5GC Integrity Algorithm
rithm (see Note 1)

. NAS 5GC XRES length, in

PX_NAS_5GC_XRES_Length Integer 16 octets, used in Authentication

NOTE 1: Unless specified otherwise in the test case prose, the null algorithm shall not be used for verification.

10 Postambles

10.1  Introduction
The purpose of the present clause 10 is to specify the postambles used to bring the UE to a well-defined state regardless

of the UE state at the termination of main test body or of the SS conditions and values of the system information
inherited from the test.

10.2 On E-UTRA/EPC

10.2.1 UE postamble states and procedures

In order to bring the UE to switched/powered off state there are some procedures that need to be executed. The
identified procedures are shown in figure 10.2.1-1.

E-UTRA E-UTRA E-UTRA E-UTRA test E-UTRA
manual connected (E2) connected T3440 mode (E3) deregistered
selection (E5) (E2_T3440) (E4)

N

E-UTRA idle
(E1)

P10.2.3 P10.2.3  P10.2.3 P10.2.4

P10..2

Figure 10.2.1-1: UE postamble states and procedures for E-UTRA/EPC
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10.2.2 Switch/Power off procedure in State E1

Table 10.2.2-1: Switch/Power off procedure

Message Sequence
Step Procedure U-s Message
1- Same as TS 36.523-3 [12] table 10.3.2.1-1, - -
2a3Aa |steps 1-2a3Aa5.
5
- EXCEPTION: Step 2a3Aa5Aal describes - -
behaviour depending UE implementation; the
"lower case letter" identifies a step sequence
that take place if the UE performs a specific
action.
2a3Aa |IF the UE is connected to one or more - -
5Aal |additional PDNSs, then the procedure specified
in table 10.2.2-2 may take place.
2a3Aa |Same as TS 36.523-3 [12] table 10.3.2.1-1, - -
6 - 2a4 |steps 2a3Aab - 2a4.
Table 10.2.2-2: PDN disconnect procedure
Message Sequence
Step Procedure U-S Message
1 The UE transmits a PDN DISCONNECT -->  |RRC: ULInformationTransfer
REQUEST PDN DISCONNECT REQUEST
2 The SS transmits an <-- |RRC: RRCConnectionReconfiguration
RRCConnectionReconfiguration message to NAS: DEACTIVATE EPS BEARER
deactivate an EPS bearer. CONTEXT REQUEST
- EXCEPTION: The events in steps 3 and 4 - -
may occur in any order
3 The UE transmits an --> |RRC:
RRCConnectionReconfigurationComplete RRCConnectionReconfigurationComplet
message to confirm the deactivation of EPS e
bearer.
4 The UE transmits an ULInformationTransfer -->  |RRC: ULInformationTransfer
message to accept deactivation of the EPS NAS: DEACTIVATE EPS BEARER
bearer. CONTEXT ACCEPT
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10.2.3 Switch/Power off procedure in States E2 and E3

10.2.3.1 Procedure for E2 and E3
Table 10.2.3.1-1: Switch/Power off procedure
Message Sequence
Step Procedure U-S Message
1- Same as TS 36.523-3 [12] table 10.3.3.1-1, -
2alAa |steps 1-2alAa2.
2
- EXCEPTION: Step 2alAa3al describes -
behaviour depending UE implementation; the
"lower case letter" identifies a step sequence
that take place if the UE performs a specific
action.
2alAa |IF the UE is connected to one or more -
3al |additional PDNs, then the procedure specified
in table 10.2.2-2 may take place.
2al- |[Same as TS 36.523-3 [12] table 10.3.3.1-1, -
2a2 |steps 2al-2a2.
10.2.3.2 Procedure for E2_T3440
Table 10.2.3.2-1: RRC release and switch/power off procedure
Message Sequence
Step Procedure U-s Message
1- Same as TS 36.523-3 [12] table 10.3.3.2-1, -
4a3Aa |steps 1-4a3Aa5.
5
- EXCEPTION: Step 4a3Aa5Aal describes -
behaviour depending UE implementation; the
"lower case letter" identifies a step sequence
that take place if the UE performs a specific
action.
4a3Aa |IF the UE is connected to one or more -
5Aal |additional PDNSs, then the procedure specified
in table 10.2.2-2 may take place.
4a3Aa |Same as TS 36.523-3 [12] table 10.3.3.2-1, -
6 - 4a4 |steps 4a3Aab6 — 4a4.

10.2.4  Switch/Power off procedure in State E4

The procedure specified in TS 36.523-3 [12] clause 10.3.4 applies.

10.2.5 Automatic selection mode procedure in State E5 (current cell,

neighbour cell)

The procedure specified in TS 36.523-3 [12] clause 10.3.5 applies.

10.3

10.3.1 UE postamble states and procedures

On NR/5GC

In order to bring the UE to the switched/powered off state, a procedure needs to be executed, which depends on the UE
state at the end of test case body. The UE postamble start states and associated procedures are shown in figure 10.3.1-1.
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NR IDLE NR INACTIVE NR NR NR
(IN-A) (2N-A) CONNECTED CONNECTED DEREGISTERED
(3N-A) T3540 (3N-A)
| P10.3.4
P10.3.2 P10.3.3
P10.3.5

P10.3.4A

Figure 10.3.1-1: UE postamble states and procedures for NR/5GC

If the test body ends by releasing an emergency call whilst in limited service, the UE may bein either NR
REGISTERED or in NR DEREGISTERED state as the UE behaviour is not specified. The postamble procedures shall
allow for both possible start states.

NR CONNECTED AFTER
EMERGENCY CALL
RELEASED

NR IDLE
AFTER EMERGENCY
CALL RELEASED

N /

P10.3.6 P10.3.7

Figure 10.3.1-2: UE postamble states and procedures after emergency call release in limited service

10.3.2 Switch/Power off procedure in State 1N-A

Table 10.3.2-1: Switch/Power off procedure

Message Sequence
U-S Message
1 Test procedure for Switch off / Power off in - -
RRC_IDLE as specified in TS 38.508-1 [5]
clause 4.9.6.1

Step Procedure

10.3.3 Switch/Power off procedure in State 2N-A

Table 10.3.3-1: Switch/Power off procedure

Message Sequence
U-S Message

Step Procedure

1 Test procedure for Switch off / Power off in
RRC_INACTIVE as specified in TS 38.508-1
[5] clause 4.9.6.2
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10.3.4  Switch/Power off procedure in State 3N-A

Table 10.3.4-1: Switch/Power off procedure

Message Sequence
U-S Message
1 Test procedure for Switch off / Power off in - -
RRC_CONNECTED as specified in TS
38.508-1 [5] clause 4.9.6.3

Step Procedure

10.3.4A Switch/Power off procedure in State 3N-A with T3540 started

Table 10.3.4A-1: Switch/Power off procedure

Message Sequence
U-S Message
1 Test procedure for Switch off / Power off in - -
RRC_CONNECTED with T3540 started as
specified in TS 38.508-1 [5] clause 4.9.6.3A

Step Procedure

10.3.5 Switch/Power off procedure in NR DEREGISTERED

Table 10.3.5-1: Switch/Power off procedure

Message Sequence
U-S Message
1 Test procedure for Switch off / Power off in - -
State DEREGISTERED as specified in TS
38.508-1 [5] clause 4.9.6.4

Step Procedure

10.3.6  Switch/Power off procedure after EMERGENCY CALL RELEASED
in RRC_IDLE

Table 10.3.6-1: Switch/Power off procedure

Message Sequence
U-S | Message

Step Procedure
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EXCEPTION: Steps 1al to 1b1 describe
behaviour that depends on the UE capability;
the "lower case letter" identifies a step
sequence that take place if [36]
pc_SwitchOnOff or [37] pc_USIM_Removal is
supported.

lal

IF pc_SwitchOnOff THEN switch off UE, IF
pc_USIM_Removal THEN remove the USIM
(NOTE 1)

la2

Start T_Delay=5 sec

EXCEPTION: Steps 1a3al to 1a3b1 describe
behaviour depending UE implementation; the
"lower case letter" identifies a step sequence
that take place if the UE performs a specific
action.

la3a
1

The UE transmits an RRCSetupRequest
message

NR RRC: RRCSetupRequest

la3a
2

Stop T_Delay

la3a
3

SS transmits an RRCSetup message

NR RRC: RRCSetup

la3a
4

The UE transmits an RRCSetupComplete
message including the DEREGISTRATION
REQUEST message

NR RRC: RRCSetupComplete
5GMM: DEREGISTRATION REQUEST

la3a
5

The SS transmits an RRCRelease message

RRC: RRCRelease

1la3b
1

T_Delay expires (NOTE 2)

1bl

ELSE power off UE (NOTE 3)

NOTE
NOTE
NOTE

1
2: The UE has performed local deregistration

3: Power off is used when UE does not support switch off or USIM removal, in which case no UE

USIM removal is a feasible alternative to switch off UE.

originated deregistration procedure is expected.

10.3.7

Switch/Power off procedure after EMERGENCY CALL RELEASED

in RRC_CONNECTED

Table 10.3.7-1: Switch/Power off procedure

Step

Procedure

Message Sequence

Message

The SS transmits a DEREGISTRATION
REQUEST message with Deregistration type
IE set to "re-registration not required".

NR RRC: DLInformationTransfer
5GMM: DEREGISTRATION REQUEST

Start T_Delay=5 sec.

EXCEPTION: Steps 3al — 3c3 describe
optional behaviour that depends on the UE
implementation.

3al

The UE transmits a DEREGISTRATION
ACCEPT message.

>

NR RRC: ULInformationTransfer
5GMM: DEREGISTRATION ACCEPT

3a2

Stop T_Delay.

3a3

The SS transmits an RRCRelease message

RRC: RRCRelease

3bl

T Delay expires. (NOTE 1)

3b2

The SS locally releases the RRC connection.

3cl

The UE transmits a 5GMM STATUS message

NR RRC: ULInformationTransfer
5GMM: 5GMM STATUS

3c2

Stop T_Delay.

3c3

The SS transmits an RRCRelease message

RRC: RRCRelease

Test procedure for Switch off / Power off in
State DEREGISTERED as specified in TS
38.508-1 [5] clause 4.9.6.4.

procedure.

NOTE 1: The UE has performed local deregistration, so the SS shall also perform the deregistration
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Table 10.3.7-2: DEREGISTRATION REQUEST (Step 1, Table 10.3.7-1)

Derivation Path: TS 38.508-1 [5], Table 4.7.1-14.

Information Element Value/remark Comment Condition
De-registration type ‘0001'B Re-registration not
required

10.4 On UTRAN

Please refer to TS 36.523-3 [12] clause 10.1.

10.5 On NR sidelink

In order to bring the UE to switched/powered off state there are some procedures that need to be executed.
When UE is Out of coverage of an NR cell:

- When aPC5 unicast link is established, the PC5 release procedure as specified in TS 38.508-1[5] clause 4.9.30is
executed before UE is switched/powered off.

- When no PC5 unicast link is established, UE is switched/powered off.
When UE is In coverage of an NR cell:

- When aPC5 unicast link is established, the PC5 release procedure as specified in TS 38.508-1[5] clause 4.9.30 is
executed then the NR postamble procedure as specified in clause 10.3 is executed.

- When no PC5 unicast link is established, the NR postamble procedure as specified in clause 10.3 is executed.

10.6  On GERAN

Please refer to TS 36.523-3 [12] clause 10.2.

11 Guidelines on test execution

11.1 Introduction

Clause 11 provides the guidelines on test executions.

The restriction on test case execution is due to the number of frequencies available for the specific band under test
specified in TS 38.508-1[5] and the number of frequencies used by the test cases specified in TS 38.523-1[8].

11.2 EN-DC

11.2.1 Single NR carrier

This clause provides the guidelines for the EN-DC test cases.

A test case using more than one radio frequency on NR, i.e. using the radio frequencies NRf2 or NRf3 or NRf4
specified in TS 38.508-1 [5], shall not be executed on:

Band combination DC_21A_n28A Band combination DC_41A_n41A
Thelist of test casesis given below:

8.2.3.6.1a,8.2.3.7.1a 8.2.3.8.15,8.2.3.10.1,8.23.11.1
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11.3 NR/5GC

11.3.1 NR/5GC single RAT

11.3.1.1 Single NR carrier
This clause provides the guidelines for the NR/5GC test cases.

A test case using more than one radio frequency, i.e. using the radio frequencies NRf2 or NRf3 or NRf4 specified in
TS 38.508-1 [5], shall not be executed on:

Band n51
Band n91
Band n93
Band n94
Thelist of test casesis given below:

6.1.11,6112,6.1.13,6.115,6.11.66.1.17,6.1.1.8,6.1.2.7,6.1.2.11, 6.1.2.13, 6.1.2.14, 6.1.2.16, 6.1.2.18,
6.1.2.20,6.1.2.21,6.1.2.22,6.1.2.27,6.3.1.1, 6.3.1.2,6.3.1.3,6.3.1.4, 6.3.1.5,6.3.1.8, 6.3.1.9, 6.3.1.10, 6.4.1.1,
6.4.1.2,64.22,651.2, 6524, 6.5.2.6,

71344

8.1121,81131,81133,8113.7,81137b,813.1.3,8.1.3.16,81.319,81.3.1.11,81.3.1.12, 8.1.3.1.14A,
8.1.3.1.15A,8.1.3.1.20,8.1.3.21, 8.1.4.1.2,8.1.4.1.10,8.1.4.34,8.1.4.35,8.1.6.1.2.2,8.1.6.1.2.10, 8.1.6.1.3.2,
8.1.6.1.3.3,81.6.1.37,8.1.6.1.4.3,8.1.6.1.4.7,

9.141,91511,9151.2,915.14,9.15.1.8,9.151.10,9.1.51.12,9.1.5.1.14,9.1.9.3
11.35,11.3.6, 11.3.63, 11.3.8, 11.3.9, 11.3.9a
11.4.7,11.4.8.

A test case using more than two radio frequencies, i.e. using the radio frequencies NRf3 or NRf4 specified in
TS 38.508-1 [5], shall not be executed on:

Band n14
Band n24
Band n30
Band n53
The list of test casesis given below:

6.1.11,6.1126.113,6.115,6.1.16,6.1.1.7,6.1.1.8,6.1.2.7, 6.1.2.11, 6.1.2.20, 6.3.1.1, 6.3.1.2, 6.3.1.3, 6.3.1.5,
6.3.1.8,6.4.1.1,6.41.2,6.4.2.2,6.5.2.4, 6.5.2.6,

8.1.1.3.3,8.16.1.3.3
9.1.51.2,9.15.1.8.

11.3.1.2 NR carrier aggregation

The restriction on NR CA test case execution as listed in this clause is due to the restriction of bandwidth of an NR CA
configuration accommaodating the necessary number of NR radio frequencies.

These test cases with switched allocation of PCell and SCell shall avoid to be executed on an NR CA inter-band
combination with a frequency for the SCell having no UL:
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CA_n29A_n66A
CA_n29A_n70A
CA_n29A_n71A

Thelist of test casesis given below:
8.1.4.1.7.2,814.1.9.2.

These test cases with switched allocation of PCell and SCell shall avoid to be executed on an NR CA intra-band
contiguous combination with a frequency for the SCell having no UL:

CA_n66B
The list of test casesis given below:

8.14.17.1,814.191
11.3.2 NR/5GC Inter-RAT

11.3.2.1 NR/E-UTRA Inter-RAT

This clause contains the guidelines for the NR/5GC and E-UTRA inter-RAT test cases executed on the different bands.
According to TS 38.508-1 [5] clause 6.2.3.3, it is assumed that the NR and E-UTRA bands under test are not

overlapping.

A test case using more than one radio frequency on E-UTRA, i.e. using the radio frequencies f2, f3 or f4 specified in
TS36.508 [10], shall not be executed on:

Band 13
Band 18
Band 31
Band 72
Band 73
The list of test casesis given below:
6.4.3.1,
8.1.1.3.4,
11.1.4,11.15.

A test case using more than one radio frequency on NR, i.e. using the radio frequencies NRf2 or NRf3 or NRf4
specified in TS 38.508-1 [5], shall not be executed on:

Band n51
Band n91
Band n93
Band n94

Thelist of test casesis given below:
6.2.1.1,6.2.1.2,6.2.1.3,6.2.1.4,
8.1.1.3.7a

A test case using more than two radio frequencies on NR, i.e. using the radio frequencies NRf3 or NRf4 specified in
TS 38.508-1 [5], shall not be executed on:
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Band n14
Band n24
Band n30
Band n53
The list of test casesis given below:

6.2.1.1.

11.3.2.2 NR/EN-DC Inter-RAT
This clause contains the guidelines for the NR/5GC and EN-DC inter-RAT test cases.

A test case using more than one radio frequency on NR, i.e. using the radio frequencies NRf2 or NRf3 or NRf4
specified in TS 38.508-1 [5], shall not be executed on:

Band combination DC_21A n28A Band combination DC_41A_n41A
The list of test casesis given below:

814212

11.3.3 NR MFBI

The following NR MFBI test case shall be executed using the combinations specified in Table 11.3.3-1 for
px_NR_OverlappingNotSupportedBand_MFBI and px_NR_PrimaryBand:

6.1.2.23.

Table 11.3.3-1: NR MFBI bands combinations

px_NR_OverlappingNotSupportedBan px_NR_PrimaryBand (Note)
d_MFBI
n2 n25
n25 n2
n38 n41
n41 n38
n77 n78
n78 n77
n257 n258, n261
n258 n257
n261 n257
Note: The UE supports one or more of the listed MFBI bands and does not
support at least one overlapping band. If the UE supports all overlapping
bands, these test cases are not applicable.
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Annex A (normative):
Test Suites

This annex references the approved Test Suites, which accompany the present document. The Test Suites have been

produced using the Testing and Test Control Notation version 3 (TTCN-3) according to ES 201 873 [4].

Al

Baseline of specifications

Table A.1-1 lists the core specifications and test specifications, which the delivered Test Suites are based upon.

Table A.1-1: References of the test and core specifications

Type Specification Release Version
Core specifications TS 38.321 [13] Note 1 Note 2
TS 38.322 [14] Note 1 Note 2
TS 38.323 [15] Note 1 Note 2
TS 36.331 [17] Note 1 Note 2
TS 38.331 [16] Note 1 Note 2
TS 24.301 [18] Note 1 Note 2
Test specifications TS 36.508 [10] Note 2 Note 2
TS 36.509 [11] Note 1 Note 2
TS 38.508-1 [5] Note 2 Note 2
TS 38.508-2 [6] Note 2 Note 2
TS 38.509 [7] Note 1 Note 2
TS 38.523-1 [8] Note 2 Note 2
TS 38.523-2 [9] Note 2 Note 2

NOTE 1: Latest release available, up to the release number of the present document.
NOTE 2: Latest available.

A.2

A2.1

5GS Test Suites

EN-DC Test Suites

Table A.2.1-1 lists al approved test cases.

For agiven test case, the following variants are distinguished (if applicable):

- FR1: FR1 NR frequency band(s) in the NR cell(s).

- FR2: FR2 NR frequency band(s) in the NR céll(s).

- FRx: Mix of FR1 NR frequency band(s) and FR2 NR frequency band(s) in the NR cell(s).

An"X" in columns FR1, FR2 or FRx indicates the test case is approved for the respective variant.

An"-" in columns FR1, FR2 or FRx indicates the test case is not applicable to the respective variant.

Table A.2.1-1: EN-DC TTCN test cases

Test case Description FR1 | FR2 | FRx
7.1.1.1.1. ENDC |Correct selection of RACH parameters / Random access preamble and PRACH X X -
resource explicitly signalled to the UE by RRC / contention free random access
procedure
7.1.1.1.1a.ENDC |Correct selection of RACH parameters / Random access preamble and PRACH X X -

resource explicitly signalled to the UE by PDCCH Order / contention free random
access procedure
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7.1.1.1.2.ENDC |Random access procedure / Successful/ C-RNTI Based/Preamble selected by MAC X X
itself

7.1.1.2.1.ENDC |Correct Handling of DL MAC PDU / Assignment / HARQ process X X

[7.1.1.2.2.ENDC _ [Correct Handling of DL HARQ process PDSCH Aggregation X

7.1.1.3.1.ENDC |Correct Handling of UL MAC PDU / Assignment / HARQ process X X

7.1.1.3.2.ENDC |Logical channel prioritization handling X X

7.1.1.3.2b.ENDC |Logical channel prioritization handling with Mapping restrictions X X

7.1.1.3.3.ENDC |Correct handling of MAC control information / Scheduling requests X X

7.1.1.3.4.ENDC |Correct handling of MAC control information / Buffer status / UL data arrive in the UE X X
Tx buffer / Regular BSR

7.1.1.3.5.ENDC |Correct handling of MAC control information / Buffer Status / UL resources are X X
allocated / Padding BSR

7.1.1.3.6.ENDC |Correct handling of MAC control information / Buffer status / Periodic BSR timer X X
expires

7.1.1.3.7.ENDC |UE power headroom reporting / Periodic reporting / DL pathloss change reporting X X

7.1.1.3.9.ENDC |Correct Handling of UL HARQ process/ PUSCH Aggregation X X

7.1.1.3.8.1.ENDC |UE power headroom reporting / SCell activation / DL pathloss change reporting / X X
Intra-band Contiguous CA

7.1.1.4.1.1.ENDC |DL-SCH Transport Block Size selection / DCI format 1_0 X

7.1.1.4.2.1.ENDC |UL-SCH transport block size selection / DCI format 0_0 / Transform precoding X
disabled

7.1.1.4.2.3.ENDC |UL-SCH transport block size selection / DCI format 0_1 / RA type 0/RA Type 1/ X
Transform precoding disabled

7.1.1.4.2.4.ENDC |UL-SCH transport block size selection / DCI format 0_1 / RA type 0/RA Type 1/ X
256QAM / Transform precoding disabled

7.1.1.4.2.5.ENDC |UL-SCH Transport Block Size selection / DCI format 0_0 / Transform precoding and X
64QAM

7.1.1.5.1.ENDC |DRX operation / Short cycle not configured / Parameters configured by RRC X X

7.1.1.5.2.ENDC |DRX operation / Short cycle not configured /Long DRX command MAC control X X
element reception

7.1.1.5.3.ENDC |DRX operation / Short cycle configured / Parameters configured by RRC X X

7.1.1.5.4. ENDC |DRX Operation / Short cycle configured / DRX command MAC control element X X
reception

7.1.1.5.5.ENDC DRX Operation / Short cycle configured / Long DRX command MAC control element reception X X

7.1.1.6.1.ENDC |Correct handling of DL assignment / Semi-persistent case X

7.1.1.6.3.ENDC |Correct handling of UL grant / configured grant Type 2 X

7.1.1.7.1.1.ENDC |Activation/Deactivation of SCells / Activation/Deactivation MAC control element X X
reception / sCellDeactivationTimer / Intra-band Contiguous CA

7.1.1.7.1.2.ENDC |Activation/Deactivation of SCells / Activation/Deactivation MAC control element X

reception / sCellDeactivationTimer / Inter-band CA

7.1.2.3.10.ENDC

AM RLC / Re-transmission of RLC PDU with and without re-segmentation

7.1.2.3.11.ENDC

AM RLC / RLC re-establishment procedure

7.1.1.9.1.ENDC _ |MAC Reset X X
7.1.2.2.1.ENDC |UM RLC / Segmentation and reassembly / 6-bit SN / Segmentation Info (SI) field X X
7.1.2.2.2.ENDC |UM RLC / Segmentation and reassembly / 12-bit SN / Segmentation Info (SI) field X X
7.1.2.2.3.ENDC |UM RLC / 6-bit SN / Correct use of sequence numbering X X
7.1.2.2.4.ENDC |UM RLC / 12-bit SN / Correct use of sequence numbering X X
7.1.2.2.5.ENDC |UM RLC / Receive Window operation and t-Reassembly expiry X X
7.1.2.2.6.ENDC |UM RLC /RLC re-establishment procedure X X
7.1.2.3.1.ENDC |AM RLC / 12-bit SN/Segmentation and reassembly / Segmentation Info (SI) field X X
7.1.2.3.2.ENDC |AM RLC / 18-bit SN/Segmentation and reassembly / Segmentation Info (SI) field X X
7.1.2.3.3.ENDC |AM RLC / 12-bit SN / Correct use of sequence numbering X X
7.1.2.3.4.ENDC |AM RLC / 18-bit SN / Correct use of sequence numbering X X
7.1.2.3.5.ENDC __ |AM RLC / Control of transmit window / Control of receive window X X
7.1.2.3.6.ENDC |AM RLC / Polling for status X X
7.1.2.3.7.ENDC |AM RLC / Receiver status triggers X X
7.1.2.3.8.ENDC |AM RLC / Reconfiguration of RLC parameters by upper layers X X
7.1.2.3.9.ENDC |AM RLC / Reassembling of AMD PDUs X X

X X

X X

X X

X X

X X

7.1.3.1.1.ENDC |Maintenance of PDCP sequence numbers / User plane / 12-bit SN
7.1.3.1.2.ENDC |Maintenance of PDCP sequence numbers / User plane / 18-bit SN
7.1.3.2.1.ENDC |Integrity protection / Correct functionality of encryption algorithm SNOW3G / SRB /
DRB
7.1.3.2.2.ENDC _|Integrity protection / Correct functionality of encryption algorithm AES / SRB / DRB X X
7.1.3.2.3.ENDC |Integrity protection / Correct functionality of encryption algorithm ZUC / SRB / DRB X X
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7.1.3.3.1.ENDC |Ciphering and deciphering / Correct functionality of encryption algorithm SNOW3G / X X
SRB/DRB

7.1.3.3.2.ENDC |Ciphering and deciphering / Correct functionality of encryption algorithm AES / SRB / X X
DRB

7.1.3.3.3.ENDC |Ciphering and deciphering / Correct functionality of encryption algorithm ZUC / SRB / X X
DRB

7.1.3.4.1. ENDC |PDCP handover / Lossless handover / PDCP sequence number maintenance/PDCP X X
status report to convey the information on missing or acknowledged PDCP SDUs at
handover/ In-order delivery and duplicate elimination in the downlink

7.1.3.4.2.ENDC |PDCP handover / Non-lossless handover / PDCP sequence number maintenance X X

7.1.3.5.1.ENDC |PDCP Discard X X

7.1.3.5.2.ENDC  |PDCP Uplink Routing / Split DRB X X

7.1.3.5.3.ENDC |PDCP Data Recovery X X

7.1.3.5.4. ENDC |PDCP reordering / Maximum re-ordering delay below t-Reordering / t-Reordering X X
timer operations

7.1.3.5.5.ENDC |PDCP Duplication X X

8.2.1.1.1.ENDC |UE capability transfer / Success / EN-DC X X

8.2.2.1.1.ENDC |SRB3 Establishment, Reconfiguration and Release / NR addition, modification and X X
release / EN-DC

8.2.2.2.1.ENDC  |Split SRB Establishment and Release / EN-DC X X

8.2.2.3.1.ENDC |Simultaneous SRB3 and Split SRB / Sequential message flow on SRB3 and Split X X
SRB with one UL path / EN-DC

8.2.2.4.1.ENDC |PSCell addition, modification and release / SCG DRB / EN-DC X X

8.2.2.5.1.ENDC  |PSCell addition, modification and release / Split DRB / EN-DC X X

8.2.2.6.1.ENDC |Bearer Modification / MCG DRB / SRB / PDCP version change / EN-DC X X

8.2.2.7.1.ENDC |Bearer Modification / Handling for bearer type change without security key change / X X
EN-DC

8.2.2.8.1.ENDC |Bearer Modification / Handling for bearer type change with security key change / EN- X X
DC

8.2.2.9.1.ENDC |Bearer Maodification / Uplink data path / Split DRB Reconfiguration / EN-DC X X

8.2.3.1.1.ENDC |Measurement configuration control and reporting / Inter-RAT measurements / Event X X
B1 / Measurement of NR cells / EN-DC

8.2.3.2.1.ENDC |Measurement configuration control and reporting / Inter-RAT measurements / Event X
B1 / Measurement of NR cells / RSRQ based measurements / EN-DC

8.2.3.3.1.ENDC |Measurement configuration control and reporting / Inter-RAT measurements / X X
Periodic reporting / Measurement of NR cells / EN-DC

8.2.3.4.1.ENDC |Measurement configuration control and reporting / Event A1 / Measurement of NR X X
PSCell / EN-DC

8.2.3.5.1.ENDC |Measurement configuration control and reporting / Event A2 / Measurement of NR X X
PSCell / EN-DC

8.2.3.6.1.ENDC |Measurement configuration control and reporting / Event A3 / Measurement of X X
Neighbour NR cell / Intra-frequency measurements / EN-DC

8.2.3.6.1a.ENDC |Measurement configuration control and reporting / Event A3 / Measurement of X X
Neighbour NR cell / Inter-frequency measurements / EN-DC

8.2.3.6.1b.ENDC |Measurement configuration control and reporting / Event A3 / Measurement of X
Neighbour NR cell / Inter-band measurements / EN-DC

8.2.3.7.1.ENDC |Measurement configuration control and reporting / Event A4 / Measurement of X X
Neighbour NR cell / Intra-frequency measurements / EN-DC

8.2.3.7.1a.ENDC |Measurement configuration control and reporting / Event A4 / Measurement of X X
Neighbour NR cell / Inter-frequency measurements / EN-DC

8.2.3.7.1b.ENDC |Measurement configuration control and reporting / Event A4 / Measurement of X X
Neighbour NR cell / Inter-band measurements / EN-DC

8.2.3.8.1.ENDC |Measurement configuration control and reporting / Event A5 / Measurement of X X
Neighbour NR cell / Intra-frequency measurements / EN-DC

8.2.3.8.1a.ENDC |Measurement configuration control and reporting / Event A5 / Measurement of X X
Neighbour NR cell / Inter-frequency measurements / EN-DC

8.2.3.8.1b.ENDC |Measurement configuration control and reporting / Event A5 / Measurement of X X
Neighbour NR cell / Inter-band measurements / EN-DC

8.2.3.12.1.ENDC |Measurement configuration control and reporting / Inter-RAT measurements / Event X
B2 / Measurement of NR cells / EN-DC

8.2.3.13.1.ENDC |PCell Handover with SCG change / Reconfiguration with sync / SCG DRB / EN-DC X

8.2.3.14.1.ENDC |SCG change / Reconfiguration with sync / Split DRB / EN-DC X X

8.2.3.15.1.ENDC |Measurement configuration control and reporting / Two simultaneous events A2 and X
A3 (intra-frequency measurements) / Measurement of Neighbour NR cells / EN-DC

8.2.3.16.1.ENDC |Measurement configuration control and reporting / SRB3 / Intra NR measurements / X X

EN-DC
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8.2.4.1.1.1.ENDC |NR CA/ NR SCell addition / modification / release / Success / EN-DC / Intra-band X X -
Contiguous CA
8.2.4.1.1.2.ENDC |NR CA/ NR SCell addition / modification / release / Success / EN-DC / Intra-band X X -
non-Contiguous CA
8.2.4.1.1.3.ENDC |NR CA / NR ScCell addition / modification / release / Success / EN-DC / Inter-band CA| X -
8.2.4.1.1.4.ENDC |NR CA/ NR ScCell addition / modification / release / Success / EN-DC / Active SCG X X -
SCell addition / Intra-band Contiguous CA
8.2.4.1.1.5.ENDC |NR CA/ NR ScCell addition / modification / release / Success / EN-DC / Active SCG X -
SCell addition / Intra-band non-Contiguous CA
8.2.4.1.1.6.ENDC |NR CA / NR SCell addition / modification / release / Success / EN-DC / Active SCG X
SCell addition / Inter-band CA
8.2.4.2.1.1.ENDC |NR CA / Simultaneous PSCell and SCell addition / PSCell and SCell change / CA X
Release / EN-DC / Intra-band Contiguous CA
8.2.4.2.1.2.ENDC |NR CA / Simultaneous PSCell and SCell addition / PSCell and SCell change / CA X -
Release / EN-DC / Intra-band non-Contiguous CA
8.2.4.2.1.3.ENDC |NR CA / Simultaneous PSCell and SCell addition / PSCell and SCell change / CA X
Release / EN-DC / Inter-band CA
8.2.4.3.1.1.ENDC |NR CA/ SCell change / Intra-NR measurement event A6 / SRB3 / EN-DC / Intra-band| X X -
Contiguous CA
8.2.4.3.1.3.ENDC |NR CA/ SCell change / Intra-NR measurement event A6 / SRB3 / EN-DC / Inter-band| X
CA
8.2.5.1.1.ENDC |Radio link failure / PSCell addition failure - random access problem / EN-DC X X
8.2.5.2.1.ENDC |Radio link failure / PSCell out of sync indication / Radio link failure / EN-DC X X -
8.2.5.3.1.ENDC |Radio link failure / ric-MaxNumRetx failure / EN-DC X X
8.2.5.4.1.ENDC |Reconfiguration failure / SCG change failure / EN-DC X X -
8.2.6.2.1.ENDC |Processing delay / PSCell addition / SCG DRB / Success / Latency check / EN-DC X X -
10.2.1.1.ENDC Default EPS bearer context activation X X -
10.2.1.2.ENDC Dedicated EPS bearer context activation X X -
10.2.2.1.ENDC EPS bearer resource allocation / modification X X -
A.2.2 NR/5GC Test Suites
Table A.2.2-1 lists all approved test cases.
For agiven test case, the following variants are distinguished (if applicable):
- FR1: FR1 NR freguency band(s) in the NR céll(s).
- FR2: FR2 NR frequency band(s) in the NR cell(s).
- FRx: Mix of FR1 NR frequency band(s) and FR2 NR frequency band(s) in the NR cell(s).
An"X" in columns FR1 or FR2 indicates the test case is approved for the respective variant.
An"-"in columns FR1, FR2 or FRx indicates the test case is not applicable to the respective variant.
Table A.2.2-1: NR/5GC TTCN test cases
Test case Description FR1 | FR2 | FRx
6.1.1.1.NR5GC PLMN selection of RPLMN, HPLMN/EHPLMN, UPLMN and OPLMN / Automatic X -
mode
6.1.1.2.NR5GC PLMN selection of "Other PLMN/access technology combinations" / Automatic mode X -
6.1.1.3.NR5GC Cell reselection of ePLMN in manual mode X -
6.1.1.4.NR5GC PLMN selection in shared network environment / Automatic mode X X -
6.1.1.5.NR5GC PLMN selection of RPLMN, HPLMN/EHPLMN, UPLMN and OPLMN / Automatic X -
mode / User reselection
6.1.2.15a.NR5GC |Cell reselection in shared network environment / Cells broadcasting multiple PLMN X -
IDs with unique TAC's, RAN areas, and cell identities
6.1.1.6.NR5GC PLMN selection / Periodic reselection / MinimumPeriodicSearchTimer X -
6.1.1.7.NR5GC  |PLMN selection of RPLMN or (E)HPLMN; Automatic mode X -
6.1.1.8.NR5GC PLMN selection of RPLMN or (E)HPLMN; Manual mode X -
6.1.2.1.NR5GC  |Cell Selection/Qrxlevmin & Cell Reselection (Intra NR) X X -
6.1.2.2.NR5GC |Cell Selection/Qqualmin/Intra NR / Serving cell becomes non-suitable (Srxlev > 0, -

Squal < 0)
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6.1.2.3.NR5GC |Cell selection / Intra NR/ Serving cell becomes non-suitable (S<0 , MIB Indicated X
barred)

6.1.2.4.NR5GC |Cell reselection for interband operation X

6.1.2.5.NR5GC |Cell reselection for interband operation using Pcompensation / Between FDD and X
TDD

6.1.2.7.NR5GC  |Cell reselection / Equivalent PLMN X

6.1.2.8.NR5GC  |Cell reselection / Equivalent PLMN / Single Frequency operation X

6.1.2.9.NR5GC |Cell reselection using Qhyst, Qoffset and Treselection X

6.1.2.11.NR5GC |Area Specific SIBs using systeminformationArealD X

6.1.2.12.NR5GC |Cell reselection using cell status and cell reservations / cellReservedForOtherUse X

6.1.2.13.NR5GC |Cell reselection using cell status and cell reservations / Access Identity 1, 2 and 12 to| X
14 - cellReservedForOperatorUse

6.1.2.14.NR5GC |Cell reselection using cell status and cell reservations / Access Identity 11 or 15 - X
cellReservedForOperatorUse

6.1.2.15.NR5GC |Cell reselection in shared network environment X

6.1.2.16.NR5GC |Inter-frequency cell reselection (equal priority) X

6.1.2.17.NR5GC |Cell reselection / Cell-specific reselection parameters provided by the network in a X
neighbouring cell list

6.1.2.18.NR5GC |Cell reselection, Sintrasearch, Snonintrasearch X

6.1.2.19.NR5GC |Speed Dependent Cell Reselection X

6.1.2.20.NR5GC |Inter-frequency cell reselection according to cell reselection priority provided by SIBs X

6.1.2.21.NR5GC |Cell reselection , SintraSearchQ and SnonintraSearchQ X

6.1.2.22.NR5GC |Inter-frequency cell reselection based on common priority information with X
parameters ThreshX, HighQ, ThreshX, LowQ and ThreshServing, LowQ

6.1.2.23.NR5GC |Cell Reselection / MFBI X

6.2.1.1.NR5GC |Inter-RAT PLMN Selection / Selection of correct RAT for OPLMN / Automatic mode X

6.2.1.2.NR5GC Inter-RAT PLMN Selection / Selection of correct RAT for UPLMN / Automatic mode X

6.2.1.3.NR5GC Inter-RAT PLMN Selection / Selection of correct PLMN and RAT in shared network X
environment / Automatic mode

6.2.1.4.NR5GC |Inter-RAT PLMN Selection / Selection of correct RAT from the OPLMN list / Manual X
mode

6.2.1.5.NR5GC Inter-RAT Background HPLMN Search / Search for correct RAT for HPLMN / X
Automatic Mode

6.2.2.1.NR5GC Inter-RAT cell selection / From NR RRC_IDLE to EUTRA_Idle / Serving cell becomes | X
non-suitable

6.2.2.2.NR5GC Inter-RAT cell selection / From E-UTRA_Idle to NR RRC_IDLE / Serving cell X
becomes non-suitable

6.2.3.1.NR5GC Inter-RAT cell reselection / From E-UTRA_Idle to NR RRC_IDLE (lower priority & X
higher priority , Srxlev based)

6.2.3.2.NR5GC Inter-RAT cell reselection / From E-UTRA_Idle to NR RRC_IDLE (lower priority & X
higher priority , Squal based)

6.2.3.3.NR5GC Inter-RAT cell reselection / From NR RRC_Idle to E-UTRA_IDLE (lower priority & X
higher priority , Srxlev based)

6.2.3.4.NR5GC Inter-RAT cell reselection / From NR RRC_Idle to E-UTRA_IDLE (lower priority & X
higher priority , Squal based)

6.2.3.5.NR5GC Inter-RAT cell reselection / From NR RRC_IDLE to E-UTRA_Idle according to RAT X
priority provided by dedicated signalling (RRCRelease)

6.2.3.6.NR5GC Inter-RAT cell reselection / From E-UTRA_ldle to NR RRC_IDLE according to RAT X
priority provided by dedicated signalling (RRConnRelease)

6.2.3.7.NR5GC Inter-RAT cell reselection / From NR RRC_IDLE to E-UTRA RRC _Idle, X
Snonintrasearch

6.2.3.8.NR5GC Inter-RAT cell reselection / From E-UTRA RRC_IDLE to NR RRC _Idle, X
Snonintrasearch

6.2.3.9.NR5GC  |Speed Dependent Cell Reselection (NR RRC_IDLE to E-UTRA RRC_IDLE) X

6.2.3.10.NR5GC |Inter-RAT cell reselection / From E-UTRA_Idle to NR RRC_IDLE / schedulingInfoList-| X
v12j0

6.2.3.11.NR5GC |Inter-RAT cell reselection / From E-UTRA_Idle to NR RRC_IDLE / X
schedulingInfoListExt-r12

6.3.1.1.NR5GC |Steering of UE in roaming during registration/security check successful using List X
Type 1

6.3.1.2.NR5GC |Steering of UE in roaming during registration/security check successful but SOR X
Transparent container indicates ACK has been NOT been requested

6.3.1.3.NR5GC |Steering of UE in roaming during registration/security check unsuccessful/Automatic X

mode
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6.3.1.4.NR5GC |Steering of UE in roaming during registration/security check unsuccessful/Manual X X
mode
6.3.1.5.NR5GC |Steering of UE in roaming during registration/UE configured to receive Steering of X
Roaming information but does not receive Steering of Roaming from Network
6.3.1.7.NR5GC |Steering of UE in roaming during registration/security check unsuccessful but X X
emergency service pending to be activated
6.3.1.8.NR5GC  |Steering of UE in roaming after registration/automatic plmn selection mode X
6.3.1.9.NR5GC |Steering of UE in roaming after registration/manual plmn selection mode X X
6.3.1.10.NR5GC |Steering of UE in roaming during mobility update registration X
6.4.1.1.NR5GC PLMN Selection/Higher priority/HPLMN in Automatic PLMN Selection Mode X
6.4.1.2.NR5GC __ |Cell reselection of ePLMN in manual mode X
6.4.2.1. NR5GC |Cell Selection/Qrxlevmin & Cell Reselection (Intra NR in RRC INACTIVE state) X
6.4.2.2.NR5GC Inter-frequency cell reselection according to cell reselection priority provided by SIBs X
in RRC_INACTIVE state
6.4.3.1.NR5GC Inter-RAT cell reselection / From NR RRC_INACTIVE to E-UTRA RRC_IDLE (lower X
riority & higher priority , Srxlev based)
6.5.1.1.NR5GC _ |SNPN Selection in Manual Mode X
6.5.1.2.NR5GC  |SNPN Selection in Automatic Mode X
6.5.2.1.NR5GC  |CAG Selection in Manual Mode X
6.5.2.2.NR5GC _ |CAG Selection in Automatic Mode X
6.5.2.3.NR5GC _ |CAG / Limited Service / No Suitable cell X
6.5.2.4.NR5GC  |CAG / cell reselection / Within allowed CAG/ non-CAG cell to CAG cell X
[6.5.2.6.NR5GC  |CAG/ Cell Reservation X
7.1.1.1.1.NR5GC |Correct selection of RACH parameters / Random access preamble and PRACH X X
resource explicitly signalled to the UE by RRC / contention free random access
procedure
7.1.1.1.1a.NR5GC|Correct selection of RACH parameters / Random access preamble and PRACH X X
resource explicitly signalled to the UE by PDCCH Order / contention free random
access procedure
7.1.1.1.2.NR5GC |Random access procedure / Successful/ C-RNTI Based/Preamble selected by MAC X X
itself
7.1.1.1.3.NR5GC |Random access procedure / Successful/S| request X X
7.1.1.1.6.NR5GC |Random access procedure / Successful/ Temporary C-RNTI Based/Preamble X X
selected by MAC itself
7.1.1.2.1.NR5GC |Correct Handling of DL MAC PDU / Assignment / HARQ process X X
[7.1.1.2.2.NR5GC [Correct Handling of DL HARQ process PDSCH Aggregation X
7.1.1.2.3.NR5GC |Correct HARQ process handling / CCCH X X
7.1.1.2.4.NR5GC |Correct HARQ process handling / BCCH X X
7.1.1.3.1.NR5GC |Correct Handling of UL MAC PDU / Assignment / HARQ process X X
7.1.1.3.2.NR5GC |Logical channel prioritization handling X X
7.1.1.3.2b.NR5GC|Logical channel prioritization handling with Mapping restrictions X X
7.1.1.3.3.NR5GC |Correct handling of MAC control information / Scheduling requests X X
7.1.1.3.4.NR5GC |Correct handling of MAC control information / Buffer status / UL data arrive in the UE X X
Tx buffer / Regular BSR
7.1.1.3.5.NR5GC |Correct handling of MAC control information / Buffer Status / UL resources are X X
allocated / Padding BSR
7.1.1.3.6.NR5GC |Correct handling of MAC control information / Buffer status / Periodic BSR timer X X
expires
7.1.1.3.7.NR5GC |UE power headroom reporting / Periodic reporting / DL pathloss change reporting X X
7.1.1.3.8.1.NR5G |UE power headroom reporting / SCell activation / DL pathloss change reporting / X
C Intra-band Contiguous CA
7.1.1.3.8.2.NR5G |UE power headroom reporting / SCell activation / DL pathloss change reporting/ Inter-| X
C band CA
7.1.1.3.9.NR5GC |Correct Handling of UL HARQ process/ PUSCH Aggregation X
7.1.1.4.1.1.NR5G |DL-SCH Transport Block Size selection / DCI format 1_0 X
C
7.1.1.4.2.1.NR5G |UL-SCH transport block size selection / DCI format 0_0 / Transform precoding X
C disabled
7.1.1.4.2.3.NR5G |UL-SCH transport block size selection / DCI format 1_1/ RA type 0/ RA Type 1/ X
C Transform precoding disabled
7.1.1.4.2.4.NR5G |UL-SCH transport block size selection / DCI format 0_1 / RA type 0/RA Type 1/ X
C 256QAM / Transform precoding disabled
7.1.1.4.2.5.NR5G |UL-SCH Transport Block Size selection / DCI format 0_0 / Transform precoding and X
C 64QAM
7.1.1.5.1.NR5GC |DRX operation / Short cycle not configured / Parameters configured by RRC X X
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7.1.1.5.2.NR5GC |DRX operation / Short cycle not configured /Long DRX command MAC control X X
element reception

7.1.1.5.3.NR5GC |DRX operation / Short cycle configured / Parameters configured by RRC X X

7.1.1.5.4.NR5GC |DRX Operation / Short cycle configured / DRX command MAC control element X X
reception

7.1.1.5.5.NR5GC |DRX Operation / Short cycle configured / Long DRX command MAC control element X X
reception

7.1.1.6.1.NR5GC |Correct handling of DL assignment / Semi-persistent case X

7.1.1.6.3.NR5GC |Correct handling of UL grant / configured grant Type 2 X

7.1.1.7.1.1.NR5G |Activation/Deactivation of SCells / Activation/Deactivation MAC control element X X

C reception / sCellDeactivationTimer / Intra-band Contiguous CA

7.1.1.7.1.2.NR5G |Activation/Deactivation of SCells / Activation/Deactivation MAC control element X

C reception / sCellDeactivationTimer / Inter-band CA

7.1.1.7.1.3.NR5G |Activation/Deactivation of SCells / Activation/Deactivation MAC control element X

C

reception / sCellDeactivationTimer / Intra-band non-Contiguous CA

7.1.1.9.1.NR5GC

MAC Reset

7.1.1.10.1.NR5GC

DatalnactivityTimer expiry

7.1.2.2.1.NR5GC

UM RLC / Segmentation and reassembly / 6-bit SN / Segmentation Info (SI) field

7.1.2.2.2.NR5GC

UM RLC / Segmentation and reassembly / 12-bit SN / Segmentation Info (SI) field

7.1.2.2.3.NR5GC

UM RLC / 6-bit SN / Correct use of sequence numbering

7.1.2.2.4.NR5GC

UM RLC / 12-bit SN / Correct use of sequence numbering

7.1.2.2.5.NR5GC

UM RLC / Receive Window operation and t-Reassembly expiry

7.1.2.2.6.NR5GC

UM RLC / RLC re-establishment procedure

7.1.2.3.1.NR5GC

AM RLC / 12-bit SN/Segmentation and reassembly / Segmentation Info (SI) field

7.1.2.3.2.NR5GC

AM RLC / 18-bit SN/Segmentation and reassembly / Segmentation Info (SI) field

7.1.2.3.3.NR5GC

AM RLC / 12-bit SN / Correct use of sequence numbering

7.1.2.3.4.NR5GC

AM RLC / 18-bit SN / Correct use of sequence numbering

7.1.2.3.5.NR5GC

AM RLC / Control of transmit window / Control of receive window

7.1.2.3.6.NR5GC

AM RLC / Polling for status

7.1.2.3.7.NR5GC

AM RLC / Receiver status triggers

7.1.2.3.8.NR5GC

AM RLC / Reconfiguration of RLC parameters by upper layers

7.1.2.3.9.NR5GC

AM RLC / Reassembling of AMD PDUs

7.1.2.3.10.NR5GC

AM RLC / Re-transmission of RLC PDU with and without re-segmentation

7.1.2.3.11.NR5GC

AM RLC / RLC re-establishment procedure

7.1.3.1.1.NR5GC

Maintenance of PDCP sequence numbers / User plane / 12-bit SN

7.1.3.1.2.NR5GC

Maintenance of PDCP sequence numbers / User plane / 18-bit SN

7.1.3.2.1.NR5GC

Integrity protection / Correct functionality of encryption algorithm SNOW3G / SRB /
DRB

KKK XXX XX XXX XX XXX <

SIS XX XXX XX XXX <

7.1.3.2.2.NR5GC

Integrity protection / Correct functionality of encryption algorithm AES / SRB / DRB

7.1.3.2.3.NR5GC

Integrity protection / Correct functionality of encryption algorithm ZUC / SRB / DRB

7.1.3.3.1.NR5GC

Ciphering and deciphering / Correct functionality of encryption algorithm SNOW3G /
SRB /DRB

XXX

XXX

7.1.3.3.2.NR5GC

Ciphering and deciphering / Correct functionality of encryption algorithm AES / SRB /
DRB

7.1.3.3.3.NR5GC

Ciphering and deciphering / Correct functionality of encryption algorithm ZUC / SRB /
DRB

7.1.3.4.1.NR5GC

PDCP handover / Lossless handover / PDCP sequence number maintenance/PDCP
status report to convey the information on missing or acknowledged PDCP SDUs at
handover/ In-order delivery and duplicate elimination in the downlink

7.1.3.4.2.NR5GC

PDCP handover / Non-lossless handover / PDCP sequence number maintenance

7.1.3.5.1.NR5GC

PDCP Discard

XX

X[

7.1.3.5.2.NR5GC

PDCP Uplink Routing / Split DRB

7.1.3.5.4.NR5GC

PDCP reordering / Maximum re-ordering delay below t-Reordering / t-Reordering
timer operations

x

x

7.1.4.1.NR5GC

SDAP Data Transfer and PDU Header Handling UL/DL

7.1.4.2.NR5GC

SDAP Data Transfer handling without Header UL/DL

8.1.1.1.1.NR5GC

RRC / Paging for connection / Multiple paging records

8.1.1.1.2.NR5GC

RRC / Paging for connection / Shared network environment

8.1.1.2.1.NR5GC

RRC connection establishment / Return to idle state after T300 expiry

8.1.1.2.3.NR5GC

RRC connection establishment / RRC Reject with wait time

8.1.1.2.4.NR5GC

RRC connection establishment / Extended and spare fields in SI

8.1.1.3.1.NR5GC

RRC connection release / Redirection to another NR frequency

8.1.1.3.2.NR5GC

RRC connection release / Redirection from NR to E-UTRAN

XX XXX XX [ XX

8.1.1.3.3.NR5GC

RRC connection release / Success / With priority information

8.1.1.3.4.NR5GC

RRC connection release / Success / With priority information / E-UTRA

XX XXX XXX XXX
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8.1.1.3.7.NR5GC

RRC connection release / Success / Deprioritisation / Frequency / T325 expiry

8.1.1.3.7a.NR5GC

RRC connection release / Success / Deprioritisation / NR / T325 expiry

8.1.1.3.7b.NR5GC

RRC connection release / Success / Deprioritisation / Deletion of Stored
deprioritisation request

XX [X

8.1.1.4.1.NR5GC

RRC resume / Suspend-Resume / RNA update / Success

8.1.1.4.2.NR5GC

RRC resume / Suspend-Resume / RRC setup / T319 expiry

8.1.2.1.1.NR5GC

RRC reconfiguration / DRB / SRB / Establishment / Modification / Release / Success

8.1.2.1.2.NR5GC

RRC reconfiguration / RRC bearer establishment / uplinkTxDirectCurrentList

8.1.2.1.4.NR5GC

RRC reconfiguration / Dedicated RLF timer

8.1.2.1.5.1.NR5G
C

NR CA / RRC reconfiguration / SCell addition / modification / release / Success /
Intra-band Contiguous CA

XXX [X]X

XXX XX

8.1.2.1.5.2.NR5G
C

NR CA / RRC reconfiguration / SCell addition / modification / release / Success /
Inter-band CA

x

8.1.2.1.5.3.NR5G
C

NR CA / RRC reconfiguration / SCell addition / modification / release / Success /
Intra-band non-contiguous CA

8.1.3.1.1.NR5GC

Measurement configuration control and reporting / Intra NR measurements / Event Al
/ Event A2

8.1.3.1.2.NR5GC

Measurement configuration control and reporting / Event A3 / Measurement of
Neighbor NR cell / Intra-frequency measurements

8.1.3.1.3.NR5GC

Measurement configuration control and reporting / Event A3 / Measurement of
Neighbor NR cell / Inter-frequency measurements

8.1.3.1.4.NR5GC

Measurement configuration control and reporting / Event A3 / Measurement of
Neighbor NR cell / Inter-band measurements

8.1.3.1.5.NR5GC

Measurement configuration control and reporting / Event A4 / Measurement of
Neighbor NR cell / Intra-frequency measurements

8.1.3.1.6.NR5GC

Measurement configuration control and reporting / Event A4 / Measurement of
Neighbor NR cell / Inter-frequency measurements

8.1.3.1.7.NR5GC

Measurement configuration control and reporting / Event A4 / Measurement of
Neighbor NR cell / Inter-band measurements

8.1.3.1.8.NR5GC

Measurement configuration control and reporting / Event A5 / Measurement of
Neighbor NR cell / Intra-frequency measurements

8.1.3.1.9.NR5GC

Measurement configuration control and reporting / Event A5 / Measurement of
Neighbor NR cell / Inter-frequency measurements

8.1.3.1.10.NR5GC

Measurement configuration control and reporting / Event A5 / Measurement of
Neighbor NR cell / Inter-band measurements

8.1.3.1.11.NR5GC

Measurement configuration control and reporting / Intra NR measurements / Two
simultaneous events A3 (intra and inter-frequency measurements) / RSRQ based
measurements

8.1.3.1.12.NR5GC

Measurement configuration control and reporting / Intra NR measurements / Two
simultaneous events A5 (intra and inter-frequency measurements) / SINR based
measurements

8.1.3.1.15A.NR5G
C

Measurement configuration control and reporting / Intra NR measurements / Exclude-
listed cells

8.1.3.1.16.NR5GC

Measurement configuration control and reporting / Intra NR measurements / Allow-
listed cells

8.1.3.1.17.1.NR5
GC

NR CA / Measurement configuration control and reporting / Intra NR measurements /
Event A6 / Intra-band Contiguous CA

8.1.3.1.17.2.NR5
GC

NR CA / Measurement configuration control and reporting / Intra NR measurements /
Event A6 / Inter-band CA

8.1.3.1.17.3.NR5
GC

NR CA / Measurement configuration control and reporting / Intra NR measurements /
Event A6 / Intra-band non-Contiguous CA

8.1.3.1.18.1.NR5
GC

NR CA / Measurement configuration control and reporting / Intra NR measurements /
Additional measurement reporting / Intra-band Contiguous CA

8.1.3.1.18.2.NR5
GC

NR CA / Measurement configuration control and reporting / Intra NR measurements /
Additional measurement reporting / Inter-band CA

8.1.3.1.18.3.NR5
GC

NR CA / Measurement configuration control and reporting / Intra NR measurements /
Additional measurement reporting / Intra-band non-Contiguous CA

8.1.3.1.20.NR5GC

Measurement configuration control and reporting / Measurement Gaps / gapFR1

8.1.3.1.23.NR5GC

Measurement configuration control and reporting / Intra NR measurements /
Continuation of the measurements after RRC Resume

8.1.3.2.1.NR5GC

Measurement configuration control and reporting / Inter-RAT measurements / Event
B1 / Measurement of E-UTRA cells

8.1.3.2.2.NR5GC

Measurement configuration control and reporting / Inter-RAT measurements / Event
B2 / Measurement of E-UTRA cells

8.1.3.2.3.NR5GC

Measurement configuration control and reporting / Inter-RAT measurements / Event
B2 / Measurement of E-UTRA cells / RSRQ based measurements
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8.1.3.2.4.NR5GC

Measurement configuration control and reporting / Inter-RAT measurements / Event
B2 / Measurement of E-UTRA cells / SINR based measurements

x

8.1.3.3.1.NR5GC

Measurement configuration control and reporting / CGI reporting of NR cell

8.1.3.3.2.NR5GC

Measurement configuration control and reporting / CGlI reporting of E-UTRA cell

8.1.4.1.2.NR5GC

Intra NR handover / Success / Inter-frequency

8.1.4.1.5.NR5GC

Intra NR handover / Failure / Re-establishment successful

8.1.4.1.6.NR5GC

Intra NR handover / Failure / Re-establishment failure

8.1.4.1.7.1.NR5G
C

NR CA / Intra NR handover / Success / PCell Change and SCell addition / SCell
release / Intra-band Contiguous CA

XX XX XX

8.1.4.1.7.2.NR5G
C

NR CA / Intra NR handover / Success / PCell Change and SCell addition / SCell
release / Inter-band CA

8.1.4.1.7.3.NR5G
C

NR CA / Intra NR handover / Success / PCell Change and SCell addition / SCell
release/ Intra-band non-contiguous CA

8.1.4.1.8.1.NR5G
C

NR CA / Intra NR handover / Success / PCell Change / SCell no Change / Intra-band
Contiguous CA

8.1.4.1.8.2.NR5G
C

NR CA / Intra NR handover / Success / PCell Change / SCell no Change / Inter-band
CA

8.1.4.1.8.3.NR5G
C

NR CA / Intra NR handover / Success / PCell Change / SCell no Change / Intra-band
non-contiguous CA

8.1.4.1.9.1.NR5G
C

NR CA / Intra NR handover / Failure / Re-establishment successful / Intra-band
Contiguous CA

8.1.4.1.9.2.NR5G
C

NR CA / Intra NR handover / Failure / Re-establishment successful / Inter-band CA

8.1.4.1.9.3.NR5G
C

NR CA / Intra NR handover / Failure / Re-establishment successful / Intra-band non-
contiguous CA

8.1.4.2.1.1.NR5G
C

Inter-RAT handover / From NR to E-UTRA / Success

8.1.4.2.1.2.NR5G
C

Inter-RAT handover / From NR to EN-DC / Success

8.1.4.2.2.1.NR5G
C

Inter-RAT handover / From E-UTRA to NR / Success

8.1.4.3.1.NR5GC

DAPS handover with key change / Success / Intra-frequency

8.1.4.3.2.NR5GC

DAPS handover / HO Failure and source link available / HO Success and RLF in
source / Intra-frequency

XX

8.1.4.4.1.NR5GC

Conditional handover / Success / A3/ A5 / A3+A5

8.1.4.4.2.NR5GC

Conditional handover / modify conditional handover configuration

8.1.4.4.3.NR5GC

Conditional handover / Failure

8.1.4.4.4.NR5GC

Conditional handover / legacy Handover / legacy Handover Failure

8.1.5.1.1.NR5GC

UE capability transfer / Success

8.1.5.2.1.NR5GC

Sl change / Notification of BCCH modification / Short message for S| update

8.1.5.2.2.NR5GC

Sl change / Notification of BCCH maodification / Short message for Sl update in NR
RRC CONNECTED state

XX XXX XX

x

8.1.5.3.1.NR5GC

PWS notification / PWS reception in NR RRC_IDLE state

8.1.5.3.2.NR5GC

PWS notification / PWS reception in NR RRC_INACTIVE state

8.1.5.3.3.NR5GC

PWS notification / PWS reception in NR RRC_CONNECTED state

8.1.5.3.4.NR5GC

PWS notification / PWS reception using dedicatedSystemInformationDelivery

8.1.5.4.1.NR5GC

Counter check / Reception of CounterCheck message by the UE

XXX XX

8.1.5.5.1.NR5GC

Redirection to NR / From E-UTRA / Success

8.1.5.6.1.NR5GC

Radio link failure / RRC connection re-establishment success

8.1.5.6.3.NR5GC

Radio link failure / T311 expiry

8.1.5.6.5.1.NR5G
C

NR CA / No Radio Link Failure on SCell / RRC Connection Continues on PCell / Intra-
band Contiguous CA

XXX XXX XXX

XXX

8.1.5.6.5.2.NR5G
C

NR CA / No Radio Link Failure on SCell / RRC Connection Continues on PCell / Inter-
band CA

x

8.1.5.6.5.3.NR5G
C

NR CA / No Radio Link Failure on SCell / RRC Connection Continues on PCell / Intra-
band non-Contiguous CA

8.1.5.7.1.1.NR5G
C

Failure information / RLC failure / MCG / Intra-band Contiguous CA

8.1.5.7.1.2.NR5G
C

Failure information / RLC failure / MCG / Inter-band CA

8.1.5.8.1.NR5GC

Processing delay / RRC_Idle to RRC_Connected / RRC_Inactive to RRC_Connected
/ Success / Latency check

8.1.5.8.2.1.NR5G
C

Processing delay / RRC_Inactive to RRC_Connected / Success / Latency check /
SCell addition / Intra-band Contiguous CA
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8.1.5.8.2.2.NR5G |Processing delay / RRC_Inactive to RRC_Connected / Success / Latency check / X
C SCell addition / Inter-band CA

8.1.5.8.2.3.NR5G |Processing delay / RRC_Inactive to RRC_Connected / Success / Latency check / X
C SCell addition / Intra-band non-Contiguous CA

8.1.5.9.1.NR5GC |RACS / UL Message Segment transfer / UECapabilitylnformation X
8.1.5.9.2.NR5GC |RRC reconfiguration / DL segment transfer X
8.1.5.10.1.NR5GC|UE Assistance Information / Release Preference X
8.1.5.10.4.NR5GC|UE Assistance Information / RRM measurement relaxation / RedCap X
8.1.6.1.1.2.NR5G [Immediate MDT / Measurement / Latency metrics for UL PDCP Packet Delay per X
C DRB

8.1.6.1.1.1.NR5G [Immediate MDT / Measurement reporting / Location information X
C

8.1.6.1.2.1.NR5G |Logged MDT / RRC_IDLE / Logging and reporting / Intra-frequency measurement X
C

8.1.6.1.2.2.NR5G |Logged MDT / RRC_INACTIVE / Logging and reporting / Inter-frequency X
C measurement

8.1.6.1.2.3.NR5G |Logged MDT / RRC_IDLE / Logging and reporting / Limiting area scope X
C

8.1.6.1.2.4.NR5G |Logged MDT/ RRC_IDLE / Logging and reporting / periodic measurement trigger X
C

8.1.6.1.2.5.NR5G |Logged MDT/ RRC_IDLE / Logging and reporting / event-based trigger X
C

8.1.6.1.2.6.NR5G |Logged MDT/ RRC_IDLE / Logging and reporting / event-based trigger / out-of- X
C coverage

8.1.6.1.2.7.NR5G |Logged MDT / RRC_IDLE / Logging and reporting / Reporting at NR re-establishment| X
C

8.1.6.1.2.8.NR5G [Logged MDT / Logging and reporting / Reporting at RRC reconfiguration X
C

8.1.6.1.2.9.NR5G |Logged MDT / Location information X
C

8.1.6.1.2.10.NR5 |Logged MDT / Maintaining logged measurement configuration / UE mobility X
GC

8.1.6.1.2.11.NR5 |Logged MDT / Maintaining logged measurement configuration / UE state transitions X
GC

8.1.6.1.2.12.NR5 |Logged MDT / Release of logged MDT measurement configuration / Expire of X
GC duration timer

8.1.6.1.2.13.NR5 |Logged MDT / Release of logged MDT measurement configuration / Reception of X
GC new logged measurement configuration

8.1.6.1.3.1.NR5G |Radio Link Failure / Reporting of Intra-frequency measurements X
C

8.1.6.1.3.2.NR5G |Radio Link Failure / Reporting of Inter-frequency measurements X
C

8.1.6.1.3.3.NR5G |Radio Link Failure / Reporting at RRC connection establishment and reestablishment | X
C

8.1.6.1.3.4.NR5G |Radio Link Failure / Reporting at NR handover X
C

8.1.6.1.3.5.NR5G [Radio Link Failure / Location information X
C

8.1.6.1.3.6.NR5G |Radio Link Failure / RACH failure report X
C

8.1.6.1.3.7.NR5G |Radio Link Failure / Logging and reporting / Reporting at intra NR handover / PLMN X
C list

8.1.6.1.4.1.NR5G |Connection Establishment Failure / Logging and reporting / T300 expiry X
C

8.1.6.1.4.2.NR5G |Connection Establishment Failure / Logging and reporting / RRC Resume X
C

8.1.6.1.4.3.NR5G |Connection Establishment Failure / Logging and reporting / Reporting at intra-NR X
C handover

8.1.6.1.4.4.NR5G |Connection Establishment Failure / Logging and reporting / Reporting at RRC X
C connection re-establishment

8.1.6.1.4.5.NR5G |Connection Establishment Failure / Logging and reporting / Location Information X
C

8.1.6.1.4.6.NR5G |Connection Establishment Failure / Logging and reporting / Reporting of Intra- X
C frequency measurements

8.1.6.1.4.7.NR5G |Connection Establishment Failure / Logging and reporting / Reporting of Inter- X

C

frequency measurements
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8.1.6.1.4.8.NR5G
C

Connection Establishment Failure / Logging and reporting / RACH failure report

X

8.1.6.2.1.NR5GC

Inter-RAT MDT / Immediate MDT / Periodic reporting of E-UTRAN/ Location
information

[8.1.6.2.3.NR5GC

[Inter-RAT MDT / Radio Link Failure / Reporting at E-UTRA Inter-RAT handover

8.1.6.2.4.NR5GC

Inter-RAT MDT / Connection Establishment Failure / Logging and reporting /
Reporting of E-UTRA measurement

8.1.6.4.1.NR5GC

SON / RACH logging and reporting

[8.1.7.1.1.NR5GC

[Measurement configuration control and reporting / CGI reporting of NR NPN cell

8.2.2.4.2.NR5GC

PSCell addition, modification and release / SCG DRB / NR-DC

8.2.2.5.2.NR5GC

PSCell addition, modification and release / Split DRB / NR-DC

8.2.2.9.2.NR5GC

Bearer Madification / Uplink data path / Split DRB Reconfiguration / NR-DC

8.2.3.14.2.NR5GC

SCG change / Reconfiguration with sync / Split DRB / NR-DC

8.2.3.16.2.NR5GC

Measurement configuration control and reporting / SRB3 / Intra NR measurements /
NR-DC

XXX X

8.2.5.1.2.NR5GC

Radio link failure / Random access problem / NR-DC

8.2.5.2.2.NR5GC

Radio link failure / PSCell out of sync indication / NR-DC

8.2.5.3.2.NR5GC

Radio link failure / ric-MaxNumRetx failure / NR-DC

8.2.5.4.2.NR5GC

Reconfiguration failure / SCG change failure / NR-DC

8.2.7.2.1.NR5GC

RRC Resume / Suspend-Resume / RRC reconfiguration / NR-DC / Resume with SCG

XX |[X]X|X

9.1.1.1.NR5GC

EAP based primary authentication and key agreement / EAP-AKA' related procedures

9.1.1.2.NR5GC

EAP based primary authentication and key agreement / Reject

9.1.1.3.NR5GC

EAP based primary authentication and key agreement / EAP message transport /
Abnormal

XXX

9.1.1.4.NR5GC

5G AKA based primary authentication and key agreement / 5G-AKA related
procedures

x

x

9.1.1.5.NR5GC

5G AKA based primary authentication and key agreement / Reject

9.1.1.6.NR5GC

5G AKA based primary authentication and key agreement / Abnormal

9.1.2.1.NR5GC

NAS security mode command

9.1.2.2.NR5GC

Protection of initial NAS signalling messages

9.1.2.3.NR5GC

Integrity protection / Correct functionality of 5G NAS integrity algorithm / SNOW3G

9.1.2.4.NR5GC

Integrity protection / Correct functionality of 5G NAS integrity algorithm / AES

9.1.2.5.NR5GC

Integrity protection / Correct functionality of 5G NAS integrity algorithm / ZUC

9.1.2.6.NR5GC

Ciphering and deciphering / Correct functionality of 5G NAS encryption algorithm /
SNOW3G

XX XXX XXX

XX XXX XXX

9.1.2.7.NR5GC

Ciphering and deciphering / Correct functionality of 5G NAS encryption algorithm /
AES

x

x

9.1.2.8.NR5GC

Ciphering and deciphering / Correct functionality of 5G NAS encryption algorithm /
ZUC

x

x

9.1.3.1.NR5GC

Identification procedure

x

9.1.4.1.NR5GC

Generic UE configuration update / New 5G-GUTI, NITZ, registration requested,
Network slicing indication, New Allowed NSSAI / acknowledgement from the UE

XX

9.1.5.1.1.NR5GC

Initial registration / Success / 5G-GUTI reallocation, Last visited TAI

9.1.5.1.2.NR5GC

Initial registration / 5GS services / Equivalent PLMN list handling

9.1.5.1.3.NR5GC

Initial registration / 5GS services / NSSAI handling

9.1.5.1.3a.NR5GC

Initial registration / 5GS services / NSSAI handling / NSSAI Storage

9.1.5.1.5.NR5GC

Initial registration / Abnormal / Failure after 5 attempts

9.1.5.1.6.NR5GC

Initial registration / Rejected / lllegal UE

XX |[X]X

9.1.5.1.8.NR5GC

Initial registration / Rejected / Serving network not authorized

9.1.5.1.9.NR5GC

Initial registration / Abnormal / Change of cell into a new tracking area

9.1.5.1.10.NR5GC

Initial registration / Rejected / PLMN not allowed

9.1.5.1.11.NR5GC

Initial registration / Rejected / Tracking area not allowed

XXX

9.1.5.1.12.NR5GC

Initial registration / Rejected / Roaming not allowed in this tracking area

9.1.5.1.13.NR5GC

Initial registration / Rejected / No suitable cells in tracking area

x

9.1.5.1.14.NR5GC

Initial registration / Rejected / Congestion / Abnormal cases / T3346

9.1.5.1.15.NR5GC

Initial registration / Success / Extended and spare fields in UE network capability

9.1.5.2.1.NR5GC

Mobility registration update / TAI list handling

9.1.5.2.2.NR5GC

Periodic registration update / Accepted

9.1.5.2.4.NR5GC

Mobility registration update / The lower layer requests NAS signalling connection
recovery

S XX XX XX XXX

XX XX

9.1.5.2.6.NR5GC

Mobility registration update / Registered slice(s) change

9.1.5.2.7.NR5GC

Mobility and periodic registration update / Rejected / UE identity cannot be derived by
the network

XX

9.1.5.2.8.NR5GC

Mobility and periodic registration update / Rejected / implicitly de-registered

x
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9.1.5.2.9.NR5GC |Mobility and periodic registration update / Abnormal / Change of cell into a new X
tracking area, collision with generic UE configuration update procedure
9.1.6.1.1.NR5GC |UE-initiated de-registration / switch off / Abnormal / De-registration and 5GMM X X
common procedure collision
9.1.6.1.2.NR5GC |UE-initiated de-registration / normal de-registration / Abnormal / Transmission failure X X
without TAI change from lower layers, De-registration and 5GMM common procedure
collision, T3521 timeout
9.1.6.1.3.NR5GC |UE-initiated de-registration / Abnormal / Change of cell into a new tracking area X
9.1.6.1.4.NR5GC |UE-initiated de-registration / Abnormal / Transmission failure with TAI change from X
lower layers
9.1.6.2.1.NR5GC |Network-initiated de-registration / de-registration for 3GPP access / re-registration X
required
9.1.6.2.2.NR5GC |Network-initiated de-registration / de-registration for 3GPP access / re-registration not| X X
required
9.1.7.1.NR5GC |Service request / IDLE mode uplink user data transport / Rejected / Restricted service| X X
area, Abnormal / T3517 / T3525
9.1.7.2.NR5GC  |Service request / CONNECTED mode user data transport / Abnormal / T3517 X X
9.1.8.1.NR5GC _ |SMS over NAS / MO and MT SMS over NAS - Idle mode X X
9.1.8.2.NR5GC  |SMS over NAS / Multiple MO and MT SMS over NAS - CONNECTED mode X X
9.1.9.1.NR5GC RACS / Network assigned UE radio capability ID X
9.1.9.2.NR5GC  |RACS / UE configuration update / UE radio capability ID X
9.1.9.3.NR5GC RACS / PLMN change within registration area / From PLMN assigned to X
Manufacturer assigned UE Radio Capability ID
9.1.9.5.NR5GC  |RACS / Handling of delete indication for NW assigned UE radio capability ID X
9.1.9.7.NR5GC  |RACS / Inter-system mobility registration update / Handling of UE radio capability ID X
9.1.9.6.NR5GC |RACS / Change in radio capability / NW assigned URCID X
9.1.10.1.NR5GC |NSSAA/ EAP message transport / Success X
9.1.10.2.NR5GC |"Network slice-specific authentication and authorization / EAP message transport / X
Abnormal
9.1.10.3.NR5GC |NSSAA / Initial registration / Rejected NSSAI, pending NSSAI X
9.1.10.4.NR5GC |NSSAA / Initial registration / Reject X
[9.1.10.6.NR5GC |[NSSAA / UE configuration update / Rejected NSSAI X
9.1.11.1.NR5GC |SNPN / Initial registration / Rejected / Temporarily not authorized for this SNPN X
9.1.11.2.NR5GC |SNPN / Initial registration / Rejected / Permanently not authorized for this SNPN X
9.3.1.1.NR5GC Inter-system mobility registration update / Single-registration mode with N26 / 5GMM- | X X
IDLE / 5GC to EPC
9.3.1.2.NR5GC Inter-system mobility registration update / Single-registration mode with N26 / 5GMM- [ X
IDLE / EPC to 5GC
9.3.1.3.NR5GC |Inter-system mobility and periodic registration update / Rejected / Single-registration X X
mode with N26 / Handling of EPC relevant parameters
10.1.1.1.NR5GC |PDU session authentication and authorization / During the UE-requested PDU X X
session procedure
10.1.1.2.NR5GC |PDU session authentication and authorization / After the UE-requested PDU session X X
procedure
10.1.2.1.NR5GC |Network-requested PDU session modification / Accepted X X
10.1.2.2.NR5GC |Network-requested PDU session modification / Abnormal / PDU session in state PDU | X X
SESSION INACTIVE
10.1.3.2.NR5GC |Network-requested PDU session release / Accepted / Insufficient resources / T3396, X X
Accepted / Insufficient resources for specific slice and DNN / T3584, Abnormal / No
PDU session context active for the received PDU session ID
10.1.4.1.NR5GC |UE-requested PDU session establishment / Abnormal / T3580 X X
10.1.5.1.NR5GC |UE-requested PDU session modification X X
10.1.6.1.NR5GC |UE-requested PDU session release / Abnormal / collision with network-requested X X
PDU session modification procedure
10.1.6.2.NR5GC |UE-requested PDU session release / Abnormal / collision with network-requested X X
PDU session release procedure
11.1.1.NR5GC MO MMTEL voice call setup from NR RRC_IDLE / EPS Fallback with redirection / X X
Single registration mode with N26 interface / Success
11.1.1a.NR5GC |MO MMTEL enhanced voice service call setup from NR RRC_IDLE / EPS Fallback X X
with redirection / Single registration mode with N26 interface / Success
11.1.2.NR5GC MO MMTEL voice call setup from NR RRC_IDLE / EPS Fallback with redirection / X X
Single registration mode without N26 interface / Success
11.1.3.NR5GC 