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5.3	NR sidelink
[bookmark: _Toc106705423][bookmark: _Toc114953311]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

[image: Graphical user interface, application

Description automatically generated]
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 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
<End of modified section>
<Start of modified section>
5.3.2	Layer 2
5.3.2.1	SDAP
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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
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 a special 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.
5.3.2.2	PDCP
FFS
5.3.2.3	RLC
FFS
5.3.2.4	MAC
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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.
On the 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 headers in 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 all its other functions. SL-SRBs are configured as in Layer 3 test model in normal operation.
On SL-DRBs the NR RLC is configured in transparent mode. Hence with this configuration PDUs out of NR-SS-UE RLC are same as the SDUs in it. There is no 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 side, 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 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) as in 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 normal 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.
<End of modified section>
<Start of modified section>
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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>

	"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>

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

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



<End of modified section>
<Start of modified section>
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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.
In the context of NR-SS-UE, the DFN and SFN are equivalent, H-SFN is used as an SFN wraparound counter (0..1023) as per clause 7.1.5.2.
<End of modified section>
<Start of modified section>
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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].
7.4.2.6	Data scheduling
According to TS 38.508-1[5] the sl-TDD-Config-r16 is set 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=15kHz and sl-TimeResource-r16=’1111111100’B
	Frame X

	Subframe 0
	Subframe 1
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	Subframe 3
	Subframe 4
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	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9
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	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.



Table 7.4.2.6-2: Data scheduling for FR1: SCS=15kHz and sl-TimeResource-r16=’0000000011’B
	Frame X (even)

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
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	Frame X+2 

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
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	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.
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