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5.2.1.6	NR sidelinkVoid
[image: Graphical user interface

Description automatically generated]
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
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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
<TEXT SKIPPED >
[bookmark: _Toc27473450][bookmark: _Toc29377721][bookmark: _Toc29378094][bookmark: _Toc36040427][bookmark: _Toc43923498][bookmark: _Toc51925466][bookmark: _Toc52278556][bookmark: _Toc58250668][bookmark: _Toc68072434][bookmark: _Toc75372561][bookmark: _Toc90561736][bookmark: _Toc90578617][bookmark: _Toc100003854]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
	Command
	Parameters

	
	Name
	Value

	"CAPABILIBY_ENQUIRY"
	"Freq. Band List"
	<charstring>

	
	"Two-Way"
	"TRUE" / "FALSE"

	"CLEAR_RSNPN"
	(none)

	"PERIODICAL_ MEASUREMENT_PSBCH_RSRP"
	"Report Interval"
	<charstring>

	"SL_CSI_RS_CONFIGURATION"
	"Freq. allocation One antenna Port"
	<charstring>

	
	“First symbol"
	<charstring>

	
	"Latency Bound"
	<charstring>

	"SNPN_AUTOMATIC"
	(none)

	"SNPN_MANUAL"
	"PLMN"
	<PLMN ID>

	
	"N_ID"
	<N ID>

	"SNPN_SUBSCRIBER_DATA"
	"PLMN"
	<PLMN ID>

	
	"N_ID"
	<N ID>

	"UEAI"
	"SL-QoS Flow ID"
	<charstring>

	"UNICAST_SLDRB"
	"Action"
	"ESTABLISH" / "MODIFY" / "RELEASE"




<TEXT SKIPPED >
[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 = FFS2
-	sl-LengthSymbols = 14
Further details are left up to SS implementation.

<TEXT SKIPPED >
[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.
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]. 

<TEXT SKIPPED >
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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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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
	NR_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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[bookmark: _Toc100003998]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 a PC5 unicast link is established, the PC5 release procedure as specified in TS 38.508-1[5] clause FFS4.9.30 is 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 a PC5 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.
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