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<Start of modified section>
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	ISO/IEC 9646-1: "Information technology - Open Systems Interconnection - Conformance testing methodology and framework - Part 1: General concepts".
[3]	ISO/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 Implementation Conformance Statement (ICS) proforma".
[7]	3GPP TS 38.509: "5GS; Special conformance testing functions for User Equipment (UE)".
[8]	3GPP TS 38.523-1: "5GS; User Equipment (UE) conformance specification; Part 1: Protocol".
[9]	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]	3GPP TS 24.301: "Non-Access-Stratum (NAS) Protocol for Evolved Packet System (EPS); Stage 3".
[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) procedures in 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".
<End of modified section>
<Start of modified section>
[bookmark: _Toc27473449][bookmark: _Toc29377720][bookmark: _Toc29378093][bookmark: _Toc36040426][bookmark: _Toc43923497][bookmark: _Toc51925465][bookmark: _Toc52278555][bookmark: _Toc58250667][bookmark: _Toc68072433][bookmark: _Toc75372560][bookmark: _Toc90561735][bookmark: _Toc90578616][bookmark: _Toc90561725][bookmark: _Toc90578606][bookmark: _Toc27473442][bookmark: _Toc29377713][bookmark: _Toc29378086][bookmark: _Toc36040419][bookmark: _Toc43923490][bookmark: _Toc51925456][bookmark: _Toc52278546][bookmark: _Toc58250658][bookmark: _Toc68072424][bookmark: _Toc75372551]5.2.1.6	NR sidelink
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Figure 5.2.1.6-1: Test model for Layer3 NR sidelink PC5 broadcast and groupcast

[image: Graphical user interface
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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 no 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 [xx28].  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. There is no ciphering and NULL ciphering and integrity algorithms isare 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>
6	System interface
[bookmark: _Toc27473450][bookmark: _Toc29377721][bookmark: _Toc29378094][bookmark: _Toc36040427][bookmark: _Toc43923498][bookmark: _Toc51925466][bookmark: _Toc52278556][bookmark: _Toc58250668][bookmark: _Toc68072434][bookmark: _Toc75372561][bookmark: _Toc90561736][bookmark: _Toc90578617]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" / "RELEASE"



The following AT commands are also applied in the TTCN.
Table 6.1-2: AT Commands
	Command

	AT+C5GNSSAI

	AT+C5GNSSAIRDP

	AT+C5GQOS

	AT+ CGBRRREQ

	AT+CMICO



[bookmark: _Toc27473451]AT commands are referred to TS 27.007 [49].
<End of modified section>
<Start of modified section>
[bookmark: _Toc27473528][bookmark: _Toc29377799][bookmark: _Toc29378172][bookmark: _Toc36040505][bookmark: _Toc43923579][bookmark: _Toc51925548][bookmark: _Toc52278639][bookmark: _Toc58250754][bookmark: _Toc90561832][bookmark: _Toc90578713]7.3.8	NR sidelink
[bookmark: _Toc90561833][bookmark: _Toc90578714]7.3.8.1	Introduction
Test cases testing sidelink require a special test method.
[bookmark: _Toc90561834][bookmark: _Toc90578715]7.3.8.2	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: _Toc90561835][bookmark: _Toc90578716]7.3.8.3	SLSS/PSBCH transmission/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: _Hlk85189754][bookmark: _Toc90561836][bookmark: _Toc90578717]7.3.8.4	Sidelink data SCCH and STCH data transmission and reception
[bookmark: _Toc90561837][bookmark: _Toc90578718]7.3.8.4.1	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 thea source layer-2 ID) is set to a constant and
-	UE Layer-2 ID  (which corresponds to the a destination layer -2 IDidentity corresponding to the identity expected in the transmitted data) 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 thea destination layer -2 ID identity) 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 SDAP 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 isThe source layer 2 identity, randomly and uniquely self-selected by UE, can be any value. 
-	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: _Toc90561838][bookmark: _Toc90578719]7.3.8.4.2	Unicast
FFS7.3.8.4.2.1	General
UE and NR-SS-UE are configured with the same pool(s) of resources.
7.3.8.4.2.2	Unicast procedures
[bookmark: _Toc27473521][bookmark: _Toc29377792][bookmark: _Toc29378165][bookmark: _Toc36040498][bookmark: _Toc43923572][bookmark: _Toc51925541][bookmark: _Toc52278631][bookmark: _Toc58250743][bookmark: _Toc68072509][bookmark: _Toc75372638][bookmark: _Toc90561816][bookmark: _Toc90578697]7.3.8.4.2.2.1	UE initiating 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 RRCReconfigurationSidelinkComplete on SL-SRB3.
7.3.8.4.2.2.2	NR-SS-UE initiating 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 RRCReconfigurationSidelinkComplete on SL-SRB3.
7.3.8.5	Postamble
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 FFS 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 FFS is executed then the NR postamble procedure as specified in clause 10.3 is executed.
[bookmark: _MON_1508913185]-	When no PC5 unicast link is established, the NR postamble procedure as specified in clause 10.3 is executed.
7.3.8.6	Physical and MAC layer aspects
7.3.8.6.1	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.
7.3.8.6.2	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.
7.3.8.6.3	Resource allocation in frequency domain
7.3.8.6.3.1		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: _Toc27473476][bookmark: _Toc29377747][bookmark: _Toc29378120][bookmark: _Toc36040453][bookmark: _Toc43923527][bookmark: _Toc51925495][bookmark: _Toc52278585][bookmark: _Toc58250697][bookmark: _Toc68072463][bookmark: _Toc75372590][bookmark: _Toc90561766][bookmark: _Toc90578647]7.3.8.6.3.2	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
-	sl-LengthSymbols = 14
Further details are left up to SS implementation.
7.3.8.6.4	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.
<End of modified section>
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