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1	Introduction
The 5G V2X test model needs to be enhanced to be able to implement V2X test cases.

2	Proposal
This document shows the changes in TS 38.523-3:
· Moved clause 5.2.1.6 to clause 5.3.
· Added figures when UE is out of coverage of an NR cell. In that case no V2X PTC is needed.
· In clause 7.4.3.2.2.1 and 7.4.3.2.2.2: corrected typo.
· Added a new PIXIT for V2X operating band combination for con-current operation.

ASP enhancements are also proposed in the attached document.

5.2.1.6	NR sidelinkVoid
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Figure 5.2.1.6-1: Test model for Layer3 NR sidelink PC5 broadcast and groupcast
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Figure 5.2.1.6-2: Test model for Layer3 NR sidelink PC5 unicast

The UE is configured in normal mode or in Test Loop Mode E. On the UE side on the Uu interface, ciphering and integrity (PDCP and NAS) are enabled and ROHC is not configured. On the UE side on NR-PC5 interface, the NULL integrity algorithm and NULL ciphering is applied and ROHC is not configured.
For testing NR sidelink, the system simulator (SS) shall 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 data with the UE under test over the PC5 interface. A GNSS Simulator is configured when GNSS synchronisation source or a geographical 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]. This is depicted in the NR sidelink test model of Figure 5.2.1.6-1 for PC5 broadcast and groupcast and Figure 5.2.1.6-2 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_SYS 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 data is considered as raw data.
Editor’s note: MAC, RLC, PDCP and SDAP transparent modes are FFS

< TEXT SKIPPED >
5.2.2.4.2	NR carrier aggregation
[image: ]
Figure 5.2.2.4.2-1: Test model for NR/5GC MAC CA testing

The NR/5GC MAC CA test model builds on top of the NR/5GC MAC test model, with the differences specified hereafter.
On the SS NR side, there is one PCell and one SCell configured:
-	PCell only: On DRBs the NR RLC is configured in transparent mode. Hence with this configuration PDUs out of SS RLC are same as the SDUs in it. There is no NR PDCP and SDAP configured in the SS. The ports are directly above NR RLC.
-	PCell / SCell: 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 DL and /or not remove any MAC headers in 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 all 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 a similar way the reception of PRACH preambles in PCell / SCell is reported 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 SS in the common part of the data ASP using the MacBearerRouting field.
5.3	NR sidelink
5.3.1	Layer 3
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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 Uu interface, ciphering and integrity (PDCP and NAS) are enabled and ROHC is not configured. On the UE side on NR-PC5 interface, the NULL integrity algorithm and NULL ciphering is applied and ROHC 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 data with the UE under test over the PC5 interface. A GNSS Simulator is configured when GNSS synchronisation source or a geographical 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 is in coverage of an NR cell, this is 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 is out of coverage of an NR cell, this is 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_SYS 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 data is considered as raw data.
Editor’s note: MAC, RLC, PDCP and SDAP transparent modes are FFS
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[bookmark: _Toc100003953]7.4.1	Introduction
Test cases testing sidelink require a special test method.
[bookmark: _Toc100003954]7.4.2	Physical and MAC layer aspects
[bookmark: _Toc100003955]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.
[bookmark: _Toc100003956]7.4.2.2	Timing
[bookmark: _Toc100003957]7.4.2.2.1	NR-SS-UE timing synchronisation
The SS shall provide one system time common across all 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:
-	In coverage 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, the DFN corresponds to the SFN.
-	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 MasterInformationBlock-SL-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 7.3.8.2-1. The timing of each configured NR-SS-UE is specified as an offset to the common system time.
Table 7.3.8.2-1: Timing parameters of NR-SS-UEs
	NR cell Id
	DFN-offset
(note 1)
	Tcell
offset
(note 2)
	Tc-offset
(note 3)

	NR SS UE 1
	0
	0
	0

	NR SS UE 2
	5
	1
	216

	NR SS UE 3
	253
	4
	1523

	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 Tc.  = Ts/Tc = 64 with Tc = 1/(480000 * 4096). See TS 38.211 [19] subclause 4.1 and TS 36.211 [23] subclause 4).



No timing advance is applied to NR-SS-UE.
[bookmark: _Toc100003958]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 is transmitted. 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 TimingInfo indicates “Now” or “Any slot”, it is up to the NR-SS-UE to find the appropriate sidelink slot for scheduling PCCH/PSSCH. Sidelink slots 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 TimingInfo not being “Now” TTCN shall ensure that the data is scheduled at least 100ms in advance. 
In reception, NR-SS-UE monitors all sidelink slots, no SCI is configured in reception. NR-SS-UE reports to TTCN the data matching the configured source and/or destination Layer-2 ID.
[bookmark: _Toc100003959]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 MasterInformationBlockSidelink 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 MasterInformationBlockSidelink according to TS 38.331 [16] clause 5.8.9.4.3. A dummy value is provided by TTCN. 
-	The NR-SS-UE shall encode the MasterInformationBlockSidelink ASN.1 message as specified in Table 8.1-1.
-	The NR-SS-UE shall transmit the encoded MasterInformationBlockSidelink 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 MasterInformationBlockSidelink over the sidelink system indication port when configured to do so.
[bookmark: _Toc100003960]7.4.2.4	Resource allocation in frequency domain
[bookmark: _Toc100003961]7.4.2.4.1		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 a test model’s point of view appropriate values need to be found for the parameters to achieve a given TBS and the corresponding .
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.
[bookmark: _Toc100003962]7.4.2.4.2	Automatic mode - Determination of TBS and corresponding 
In automatic mode, for each PSSCH transmission, the SS shall autonomously select a TBS and a LRBs / 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 NR_SL_ResourcePool_Type.sl_MaxTxTransNumPSSCH_r16. NR-SS-UE defines  using the LRBs / IMCS pair.
The SS implementation shall comply to the above requirements and be based on the following assumptions:
-	Number of layers υ = 1
-	xOverhead = 0
-	sl-PSSCH-DMRS-TimePattern = FFS	Comment by MCC TF160: Waiting for a CR at this RAN5#95-e to replace that FFS
-	sl-LengthSymbols = 14
Further details are left up to SS implementation.
[bookmark: _Toc100003963]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.sl_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. sl_MaxTxTransNumPSSCH_r16) indicates to NR-SS-UE the exact number of retransmissions to be applied unless PSFCH is configured and ack is received from the UE under test.
[bookmark: _Toc100003964]7.4.3	SCCH and STCH data transmission and reception
[bookmark: _Toc100003965]7.4.3.1	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 corresponds to the destination layer-2 ID) is set to the destination layer-2 ID for broadcast or groupcast (TS 38.508-1 [5]) .
-	The initial 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’ as it is randomly and uniquely self-selected by UE. 
-	Logical Channel Id is set to ‘AnyValue’ as it is selected by the transmitting UE.
-	The initial value of the SN is set to the SN of the first received PDCP Data PDU.
[bookmark: _Toc100003966]7.4.3.2	Unicast
[bookmark: _Toc100003967]7.4.3.2.1		General
UE and NR-SS-UE are configured with the same pool(s) of resources.
[bookmark: _Toc100003968]7.4.3.2.2	Unicast procedures
[bookmark: _Toc100003969]7.4.3.2.2.1	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 is previously configured with Tx and Rx pools. SL-SRB0/1/2/3 are configured with UE layer-2 ID and NR-SS-UE layer-2 ID set to ‘AnyValue’. 
2.	Receive DIRECT LINK ESTABLISHMENT REQUEST message on SL-SRB0.
	NOTE 1:  The Source and destination Layer-2 IDs 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 ID 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 RRCReconfigurationCompleteSidelinkComplete on SL-SRB3.
[bookmark: _Toc100003970]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 is previously 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-SRB0.
4.	Receive DIRECT LINK SECURITY MODE COMMNAND on SL-SRB1.
	NOTE 1: The Source Layer-2 ID and destination Layer-2 ID used to transmit the message is reported in the common part of NR_SL_SYSTEM_IND.
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.
6.	Send DIRECT LINK SECURITY MODE COMPLETE on SL-SRB1.
7.	Receive DIRECT LINK ESTABLISHMENT ACCEPT on SL-SRB2.
8.	Configure SL-DRB.
9.	Activate ciphering and integrity on SL-DRB.
10.	Send RRCReconfigurationSidelink on SL-SRB3.
11.	Receive RRCReconfigurationCompleteSidelinkComplete on SL-SRB3.

<TEXT SKIPPED>
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[bookmark: _Toc27473532][bookmark: _Toc29377803][bookmark: _Toc29378176][bookmark: _Toc36040509][bookmark: _Toc43923583][bookmark: _Toc51925552][bookmark: _Toc52278643][bookmark: _Toc58250758][bookmark: _Toc68072529][bookmark: _Toc75372658][bookmark: _Toc90561843][bookmark: _Toc90578724][bookmark: _Toc100003975]9.1	Introduction
The partial 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 (IUT).
The completed partial IXIT will normally be used in conjunction with the completed ICS, as it 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.
[bookmark: _Toc27473533][bookmark: _Toc29377804][bookmark: _Toc29378177][bookmark: _Toc36040510][bookmark: _Toc43923584][bookmark: _Toc51925553][bookmark: _Toc52278644][bookmark: _Toc58250759][bookmark: _Toc68072530][bookmark: _Toc75372659][bookmark: _Toc90561844][bookmark: _Toc90578725][bookmark: _Toc100003976]9.2	E-UTRA and NR PIXIT
Table 9.2-1: E-UTRA and NR PIXIT
	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_ENDC_BandCombination
	ENDC_BandCombination_Type
	DC_1A_n28A
	
	EN-DC Band Combination

	px_ENDC_CA_BandCombination
	ENDC_CA_BandCombination_Type
	DC_1A_n28A_n78A
	
	EN-DC CA Band Combination

	px_ENDC_SecondaryBandCombination
	ENDC_BandCombination_Type
	DC_1A_n77A
	
	Secondary EN-DC Band Combination

	px_IPv4_Address_Other
	charstring
	
	
	Other IPv4 Address
(see NOTE 4)

	px_IPv6_Address_Other
	charstring
	
	
	Other IPv6 Address
(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
	NEDC_BandCombination_Type
	DC_n1A_28A
	
	NE-DC Band Combination

	px_NR_CA_BandCombination
	NR_CA_BandCombination_Type
	CA_n3A_n77A
	
	NR CA Band Combination

	px_NR_DC_BandCombination
	NR_DC_BandCombination_Type
	DC_n78A_n257A
	
	NR-DC Band Combination

	px_NR_DC_CA_BandCombination
	NR_DC_CA_BandCombination_Type
	DC_n78A_n257G
	
	NR-DC CA Band Combination

	px_NR_CipheringAlgorithm
	CipheringAlgorithm
	nea2
	
	Ciphering Algorithm (see Note 1)

	px_NR_IntegrityProtAlgorithm
	IntegrityProtAlgorithm
	nia2
	
	Integrity Algorithm (see Note 1)

	px_NR_OverlappingNotSupportedBand_MFBI
	integer
	1
	
	A not supported NR band that is overlapping with a supported band (px_NR_PrimaryBand). Applied to MFBI test case scenario.

	px_NR_PrimaryBand
	integer
	1
	
	NR primary band

	px_NR_SecondaryBand
	integer
	2
	
	NR secondary band. Applied to inter-band and SUL test cases.

	px_NR_SidelinkBand
	integer
	47
	
	NR sidelink band

	px_NR_RATComb_Tested
	NR_RATComb_Tested_Type
	NR_UTRA
	NR_UTRA, NR_GERAN
	This parameter represents the network RAT capability / preference and indicates which, if
any is supported, RAT combination is to be tested.

	px_NR_V2X_ConcurrentOperationBandCombination
	V2X_ConcurrentOperationBandCombination_Type
	V2X_n71_n47
	
	V2X operating bands for con-current operation

	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.
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Table 9.3-1: Void
Table 9.3-2: 5GC PIXIT
	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_NAS_5GC_AuthenticationType
	NAS_5GC_AKA_Type
	AKA_5G
	AKA_5G, AKAP_EAP
	NAS 5GC Authentication type

	px_NAS_5GC_CipheringAlgorithm
	B4_Type
	‘0010’B
	
	NAS 5GC Ciphering Algorithm (see Note 1)

	px_NAS_5GC_IntegrityProtAlgorithm
	B4_Type
	‘0010’B
	
	NAS 5GC Integrity Algorithm (see Note 1)

	px_NAS_5GC_XRES_Length
	integer 
	16
	
	NAS 5GC XRES length, in octets, used in Authentication

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