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<Start of modified section>

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

CA
Carrier Aggregation

CBRA
Contention Based Random Access

CCE
Control Channel Element

CFRA
Contention Free Random Access

CORESET
Control Resource Set

DAI
Downlink Assignment Index

DCI
Downlink Control Information

DL
Downlink

DL-SCH
Downlink Shared Channel

DMRS
Demodulation Reference Signal

EN-DC
E-UTRA-NR Dual Connectivity

EPC
Evolved Packet Core

FR1
Frequency Range 1

FR2
Frequency Range 2

HO
Handover

ICS
Implementation Conformance Statement

IUT
Implementation Under Test

IXIT
Implementation eXtra Information for Testing

LSB
Least Significant Bit

MCG
Master Cell Group

MN
Master Node

MSB
Most Significant Bit

NR
NR Radio Access

PDCCH
Physical Downlink Control Channel

PDSCH
Physical Downlink Shared Channel

PRACH
Physical Random Access Channel

PRB
Physical Resource Block

PSCell
Primary SCG Cell

PSS
Primary Synchronisation Signal

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

RMSI
Remaining Minimum SI

SCG
Secondary Cell Group

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

<End of modified section>

<Start of modified section>

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 the associated 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 formats to be used by the SS, TTCN may set the DAI fields explicitly or may configure the SS to set the DAI fields automatically. TTCN configures the DAI parameters in 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: DAI parameter settings
	DAI field  \ HARQ-ACK Codebook
	Semi-static
	Dynamic 
with 1 sub-codebook
	Dynamic 
with 2 sub-codebooks

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

	DCI0_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, PdschHarqTimingIndicator and PucchResourceIndicator for DCI formats 1_x, their associated transmission timing information, and the set of serving cells configured, then
-
Identify the need to multiplex a HARQ-ACK codebook into a PUSCH transmission according to above DL association/transmission set and the transmission timing information of received UL Grant(s), then
-
Set the DAI fields in the DCI formats 1_x and 0_1 according to the above and the requirements on DAI values specified in TS 38.213 [21] subclause 9.1.2 for semi-static HARQ-ACK Codebook or subclause 9.1.3 for dynamic HARQ-ACK Codebook. 
<End of modified section>

<Start of modified section>
7.1.2.2.3.1
DL scheduling scheme: Frequency domain multiplexing, RA type1, non-interleaved

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

Table 7.1.2.2.3.1-1: Resource allocation for frequency domain multiplexing, RA type1, non-interleaved

	Kind of PDSCH transmission (Note 1)
	CORESET#
	SSB index of the cell (Note 4)
	Resource block allocation (Note 2)

	
	
	
	RBstart
(Note 2)
	LRBs,max (Note 2)

	System information
	0
	SSB#1
	0
	7

	
	
	SSB#0
	NBWP-7
	7

	Paging (Note 3)
	0
	SSB#1
	7
	NBWP-7

	
	
	SSB#0
	0
	NBWP-7

	Random access response (Note 3)
	0
	SSB#1
	7
	NBWP-7

	
	
	SSB#0
	0
	NBWP-7

	CCCH (Note 3)
	0
	SSB#1
	7
	NBWP-7

	
	
	SSB#0
	0
	NBWP-7

	DCCH/DTCH transmissions (Note 3)
	1
	SSB#1
	7+ Offset Carrier CORESET#0 [RBs] (Note 5)
	NBWP-7

	
	
	SSB#0
	0
	NBWP-7

	NOTE 1:
In context of a generic 5G test model it is not relevant whether or not there is SI and Paging for a given deployment option (e.g. EN-DC). 

NOTE 2:
LRBs ≤ LRBs,max with LRBs: number of resource blocks being eventually used for a particular transmission. LRBs and RBstart are as specified in TS 38.214 [22] subclause 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 a test case behaviour being independent from the frequency channel bandwidth NBWP is limited to the minimum value of 24 RBs in accordance to Table 5.3.2-1 of TS 38.101-1/2 [5, 6]. This implies that LRBs,max< 24 RBs for all configurations.
<End of modified section>

<Start of modified section>
7.3.4
Paging and Short Message

SS can be configured with a DCI including Short Messages. In that case, when SS is 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, this is achieved in TTCN with the DciTrigger type. SS is triggered to send the Paging message or a Short Message indication at a calculated Paging Occasion provided in the activation time and optionally a list slot offsets when multiple paging occasions are applied. Discontinuous Reception (DRX) 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. The paging frame calculation is according to TS 38.304 [24] clause 7. The following default values are provided in TS 38.508-1[5]:

-
defaultPagingCycle = 128

-
Ns = one

-
N = 64

-
PF_Offset = 0

When these default values are applied, the Paging Frame calculation is:

-
Paging Frame: SFN mod 128 =2*(UE_ID mod 64) so depending on UE_ID, the Paging Frame is set to 0,2,4,6,… 126 of the  paging cycle.

When UE is in RRC_IDLE or RRC_INACTIVE and when PDCCH monitoring occasions with default association is applied, the Paging Occasion is set to:

-
slot#2 of the Paging Frame when the cell is configured with SSB#1 or

-
slot#1 of the Paging Frame when the cell is configured with SSB#0.

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

-
slot#1 and slot#2 of the Paging Frame when the cell is configured with SSB#1 or

-
slot#0 and slot#1 of the Paging Frame when the cell is configured with SSB#0.

<End of modified section>

<Start of modified section>
7.3.5.1
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/RRCRelease) are sent in one MAC PDU (RA Msg4). This is achieved 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, this is implemented in TTCN using the test case attribute EarlyContentionResolution:

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

-
RRC connection reject: 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

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

<End of modified section>
<Start of modified section>
8.2
External function definitions

The SS shall implement the external functions specified in TS 36.523-3 [12] subclause 8.2.

The following external functions shall also be implemented by the SS.

	TTCN-3 External Function

	Name
	fx_NG_NasIntegrityAlgorithm

	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)


<End of modified section>

<Start of modified section>

10.3
NR/5GC

10.3.1
UE postamble states and procedures

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

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

Table 10.3.2-1: Switch/Power off procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	Test procedure for Switch off / Power off in RRC_IDLE as specified in 38.508-1 [5] subclause 4.9.6.1
	-
	-


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

Table 10.3.3-1: Switch/Power off procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	Test procedure for Switch off / Power off in RRC_INACTIVE as specified in 38.508-1 [5] subclause  4.9.6.2
	
	


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

Table 10.3.4-1: Switch/Power off procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	Test procedure for Switch off / Power off in RRC_CONNECTED as specified in 38.508-1 [5] subclause 4.9.6.3
	-
	-


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

Table 10.3.4A-1: Switch/Power off procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	Test procedure for Switch off / Power off in RRC_CONNECTED with T3540 started as specified in 38.508-1 [5] subclause 4.9.6.3A
	-
	-


10.3.5
Switch/Power off procedure in NR DEREGISTERED

Table 10.3.5-1: Switch/Power off procedure

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	Test procedure for Switch off / Power off in State DEREGISTERED as specified in 38.508-1 [5] subclause 4.9.6.4
	-
	-


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_1A_n51A 

Band combination DC_20A_n51A 

Band combination DC_28A_n51A 

Band combination DC_3A_n51A 

Band combination DC_41A_n41A

Band combination DC_42A_n51A 

Band combination DC_7A_n51A

The list of test cases is given below:

8.2.3.6.1a, 8.2.3.7.1a, 8.2.3.8.1a, 8.2.3.10.1, 8.2.3.11.1, 8.2.3.11.2

11.3
NR/5GC

11.3.1
NR/5GC single RAT

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.

The list of test cases is given below:

6.1.1.1, 6.1.1.2, 6.1.1.3, 6.1.1.5, 6.1.1.6, 6.1.1.7, 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, 6.3.1.1, 6.3.1.2,  6.3.1.3,  6.3.1.4,  6.3.1.8,  6.3.1.9, 6.4.1.1, 6.4.1.2, 6.4.2.2, 

8.1.1.2.1, 8.1.1.3.1, 8.1.1.3.3, 8.1.3.1.3, 8.1.3.1.6, 8.1.3.1.9, 8.1.3.1.11, 8.1.3.1.12, 8.1.3.1.20, 8.1.3.21, 8.1.4.1.2,
9.1.4.1, 9.1.5.1.2, 9.1.5.1.4, 9.1.5.1.8, 9.1.5.1.10, 9.1.5.1.12, 9.1.5.1.14,

11.3.6.

A test case using more than three radio frequencies, i.e. using the radio frequency NRf4 specified in TS 38.508-1 [5], shall not be executed on:

Band n12,

Band n34,

Band n41,

Band n70.

The list of test cases is given below:

6.1.1.1, 6.1.1.2, 6.1.1.5, 6.1.1.7.

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 TS 36.508 [10], shall not be executed on:

Band 13,

Band 18,

Band 31,

Band 72,

Band 73

The list of test cases is given below:

6.4.3.1,

8.1.1.3.4.













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.

The list of test cases is given below:

6.2.1.1, 6.2.1.3
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_OverlappingNotSupportedBand_MFBI
	px_NR_PrimaryBand (Note)

	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.


<End of modified section>
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