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<Start of modified section 1>
12.1.2.1	PC5-only operation / Sidelink synchronization related procedure / Synchonization reference source (re-)selection
12.1.2.1.1	Test Purpose (TP)
(1)
with { UE is configured by upper layer to perform sidelink transmission and is configured with sl-SyncPriority = gnss in pre-configuration. }
ensure that {
  when { GNSS signal is reliable and a SyncRef UE which directly synchronized to GNSS is detected. }
    then { UE selects GNSS as synchonization reference source. }
            }
(2)
with { UE is configured by upper layer to perform sidelink transmission and is configured with sl-SyncPriority = gnss in pre-configuration. }
ensure that {
  when { Ttwo SyncRef UEs, one directly synchronized to GNSS and the other indirectly synchronized to GNSS, are detected. }
    then { UE selects the SyncRef UE directly synchronized to GNSS as synchonization reference source. }
            }
(3)
with { UE is configured by upper layer to perform sidelink transmission and is configured with sl-SyncPriority = gnss in pre-configuration. }
ensure that {
  when { Two two SyncRef UEs, one indirectly synchronized to GNSS and the other neither directly nor indirectly synchronized to GNSS, are detected. }
    then { UE selects the SyncRef UE indirectly synchronized to GNSS as synchonization reference source. }
            }
(4)
with { UE is configured by upper layer to perform sidelink transmission and is configured with sl-SyncPriority = gnss in pre-configuration. }
ensure that {
  when { A a SyncRef UE which neither directly nor indirectly synchronized to GNSS is detected. }
    then { UE selects the SyncRef UE which neither directly nor indirectly synchronized to GNSS as synchonization reference source. }
            }

(5)
with { UE is configured by upper layer to perform sidelink transmission, and is configured with sl-SyncPriority = gnss in pre-configuration. }
ensure that {
  when { No no SyncRef UE is detectable. }
    then { UE uses its internal clock as synchronization reference source. }
            }

12.1.2.1.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.331 [22], subclause 5.8.2. Unless otherwise stated these are Rel-16 requirements. 
[TS 38.331, clause 5.8.2]
The UE shall perform NR sidelink communication operation only if the conditions defined in this clause are met:
…
1>	if the UE has no serving cell (RRC_IDLE);
[TS 38.331, clause 5.8.5.1]


Figure 5.8.5.1-1: Synchronisation information transmission for NR sidelink communication, in (partial) coverage


Figure 5.8.5.1-2: Synchronisation information transmission for NR sidelink communication, out of coverage

The purpose of this procedure is to provide synchronisation information to a UE.
[TS 38.331, clause 5.8.5.2]
A UE capable of NR sidelink communication and SLSS/PSBCH transmission shall, when transmitting NR sidelink communication, and if the conditions for NR sidelink communication operation are met and when the following conditions are met:
…
1>	else:
2>	for the frequency used for NR sidelink communication, if syncTxThreshOoC is included in SidelinkPreconfigNR; and the UE is not directly synchronized to GNSS, and the UE has no selected SyncRef UE or the PSBCH-RSRP measurement result of the selected SyncRef UE is below the value of syncTxThreshOoC; or
2>	for the frequency used for NR sidelink communication, if the UE selects GNSS as the synchronization reference source:
3>	transmit sidelink SSB on the frequency used for NR sidelink communication in accordance with TS 38.211 [16], including the transmission of SLSS as specified in 5.8.5.3 and transmission of MasterInformationBlockSidelink as specified in 5.8.9.4.3;
[TS 38.331, clause 5.8.5.3]
The UE shall select the SLSSID and the slot in which to transmit SLSS as follows:
…
1>	else if triggered by NR sidelink communication and the UE has GNSS as the synchronization reference:
2>	select SLSSID 0;
…
2>	else:
3>	select the slot(s) indicated by sl-SSB-TimeAllocation1;
1>	else:
2>	select the synchronisation reference UE (i.e. SyncRef UE) as defined in 5.8.6;
2>	if the UE has a selected SyncRef UE and inCoverage in the MasterInformationBlockSidelink message received from this UE is set to true; or
2>	if the UE has a selected SyncRef UE and inCoverage in the MasterInformationBlockSidelink message received from this UE is set to false while the SLSS from this UE is part of the set defined for out of coverage, see TS 38.211 [16]:
3>	select the same SLSSID as the SLSSID of the selected SyncRef UE;
3>	select the slot in which to transmit the SLSS according to the sl-SSB-TimeAllocation1 or sl-SSB-TimeAllocation2 included in the preconfigured sidelink parameters corresponding to the concerned frequency, such that the timing is different from the SLSS of the selected SyncRef UE;
…
2>	else if the UE has a selected SyncRef UE:
3>	select the SLSSID from the set defined for out of coverage having an index that is 336 more than the index of the SLSSID of the selected SyncRef UE, see TS 38.211 [16];
3>	select the slot in which to transmit the SLSS according to sl-SSB-TimeAllocation1 or sl-SSB-TimeAllocation2 included in the preconfigured sidelink parameters corresponding to the concerned frequency, such that the timing is different from the SLSS of the selected SyncRef UE;
2>	else (i.e. no SyncRef UE selected):
3>	if the UE has not randomly selected an SLSSID:
4>	randomly select, using a uniform distribution, an SLSSID from the set of sequences defined for out of coverage except SLSSID 336 and 337, see TS 38.211 [16];
4>	select the slot in which to transmit the SLSS according to the sl-SSB-TimeAllocation1 or sl-SSB-TimeAllocation2 (arbitrary selection between these) included in the preconfigured sidelink parameters in SidelinkPreconfigNR corresponding to the concerned frequency;
[TS 38.331, clause 5.8.6.2]
The UE shall:
…
1>	else if the frequency used for NR sidelink communication is included in SL-PreconfigurationNR, and sl-SyncPriority in SidelinkPreconfigNR is set to gnss and GNSS is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
2>	select GNSS as the synchronization reference source;
1>	else:
2>	perform a full search (i.e. covering all subframes and all possible SLSSIDs) to detect candidate SLSS, in accordance with TS 38.133 [14]
2>	when evaluating the one or more detected SLSSIDs, apply layer 3 filtering as specified in 5.5.3.2 using the preconfigured sl-filterCoefficient, before using the PSBCH-RSRP measurement results;
2>	if the UE has selected a SyncRef UE:
…
3>	if the PSBCH-RSRP of the current SyncRef UE is less than the minimum requirement defined in TS 38.133 [14]:
4>	consider no SyncRef UE to be selected;
2>	if the UE has selected GNSS as the synchronization reference for NR sidelink communication:
…
3>	if GNSS becomes not reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
4>	consider GNSS not to be selected;
…
2>	if the UE has not selected any synchronization reference:
3>	if the UE detects one or more SLSSIDs for which the PSBCH-RSRP exceeds the minimum requirement defined in TS 38.133 [14] by sl-SyncRefMinHyst and for which the UE received the corresponding MasterInformationBlockSidelink message (candidate SyncRef UEs), or if the UE detects GNSS that is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14], or if the UE detects a cell, select a synchronization reference according to the following priority group order:
…
4>	if sl-SyncPriority corresponding to the concerned frequency is set to gnss, and sl-NbAsSync is set to false:
5>	UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP result (priority group 1);
5>	UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCHS-RSRP result (priority group 2);
…
5>	Other UEs, starting with the UE with the highest PSBCH-RSRP result (priority group 3);
[TS 38.331, clause 5.8.9.4.3]
The UE shall set the contents of the MasterInformationBlockSidelink message as follows:
…
1>	else if out of coverage on the frequency used for NR sidelink communication as defined in TS 38.304 [20]; and the UE selects GNSS as the synchronization reference and sl-SSB-TimeAllocation3 is not configured for the frequency used in SidelinkPreconfigNR:
2>	set inCoverage to true;
2>	set reservedBits to the value of the corresponding field included in the preconfigured sidelink parameters (i.e. sl-PreconfigGeneral in SidelinkPreconfigNR defined in 9.3);
2>	set sl-TDD-Config to the value representing the same meaning as that is included in the corresponding field included in the preconfigured sidelink parameters (i.e. sl-PreconfigGeneral in SL-PreconfigurationNR defined in 9.3) as described in TS 38.213, clause 16.1 [13];
1>	else if the UE has a selected SyncRef UE (as defined in 5.8.6):
2>	set inCoverage to false;
2>	set sl-TDD-Config and reservedBits to the value of the corresponding field included in the received MasterInformationBlockSidelink;
1>	else:
2>	set inCoverage to false;
2>	set reservedBits to the value of the corresponding field included in the preconfigured sidelink parameters (i.e. sl-PreconfigGeneral in SidelinkPreconfigNR defined in 9.3);
2> set sl-TDD-Config to the value representing the same meaning as that is included in the corresponding field included in the preconfigured sidelink parameters (i.e. sl-PreconfigGeneral in SL-PreconfigurationNR defined in 9.3) as described in TS 38.213, clause 16.1 [13];
1>	set directFrameNumber and slotIndex according to the slot used to transmit the SLSS, as specified in 5.8.5.3;
1>	submit the MasterInformationBlockSidelink to lower layers for transmission upon which the procedure ends;
[TS 38.331, clause 5.8.12]
When the UE selects GNSS as the synchronization reference source, the DFN, the subframe number within a frame and slot number within a frame used for NR sidelink communication are derived from the current UTC time, by the following formulae:
DFN= Floor (0.1*(Tcurrent –Tref–OffsetDFN)) mod 1024
SubframeNumber= Floor (Tcurrent –Tref–OffsetDFN) mod 10
SlotNumber= Floor ((Tcurrent –Tref–OffsetDFN)*2μ) mod (10*2μ)
Where:
Tcurrent is the current UTC time obtained from GNSS. This value is expressed in milliseconds;
Tref is the reference UTC time 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Thursday, December 31, 1899 and Friday, January 1, 1900). This value is expressed in milliseconds;
OffsetDFN is the value sl-OffsetDFN if configured, otherwise it is zero. This value is expressed in milliseconds.
μ=0/1/2/3 corresponding to the 15/30/60/120 kHz of SCS for SL, respectively.
NOTE 1:	In case of leap second change event, how UE obtains the scheduled time of leap second change to adjust Tcurrent correspondingly is left to UE implementation. How UE handles to avoid the sudden discontinuity of DFN is left to UE implementation.
NOTE 2:	Void.
12.1.2.1.3	Test description
12.1.2.1.3.1	Pre-test conditions
System Simulator:
-	NR-SS-UE 
-	NR-SS-UE 1, 2 and 3 operating as NR sidelink communication device on the resources (i.e. the frequency included in pre-configuration) that UE is expected to use for transmission and reception via PC5 interface.
-	NR-SS-UE 1 transmits SL-SSB with SLSSID = 0, inCoverage = true in slots determined by sl-SSB-TimeAllocation1 and GNSS timing.
-	NR-SS-UE 2 transmits SL-SSB with SLSSID = 0, inCoverage = false in slots determined by sl-SSB-TimeAllocation2 and GNSS timing.
-	NR-SS-UE 3 transmits SL-SSB with SLSSID = 336, inCoverage = false in slots determined by sl-SSB-TimeAllocation1 and GNSS timing.
-	GNSS simulator
-	The GNSS simulator is started and configured for Scenario #1.
UE:
-	UE is authorised to perform NR sidelink communication.
-	The UE is equipped with below information in UE or in a USIM containing default values (as per TS 38.508-1 [4]) except for those listed in Table 12.1.2.1.3.1-1.
Table 12.1.2.1.3.1-1: UE/ USIM configuration
	USIM field
	Priority
	Value
	Access Technology Identifier

	EFUST
	
	As per TS 36.508 [18] clause 4.9.3.4
	

	EFVST
	
	Service n°119  is  "available"
	

	EFV2XP_PC5
	
	As per TS 38.508-1[4] clause 4.8.3.3.3 
SL-PreconfigurationNR  included in V2X data policy over PC5 is defined in Table 12.1.2.1.3.3-1, Table 12.1.2.1.3.3-1A and Table 12.1.2.1.3.3-2
	



Preamble:
-	The UE is in state 4-A as defined in TS 38.508-1 [4], subclause 4.4A, using generic procedure parameter Sidelink (On), test mode (On) and GNSS Sync (On) as defined in TS 38.508-1 [4], subclause 4.5.1.
12.1.2.1.3.2	Test procedure sequence
Table 12.1.2.1.3.2-1 illustrates the sidelink power levels to be applied for NR-SS-UE 1, 2 and 3 at various time instants of the test execution. Row marked "T0" denotes the conditions after the preamble, while the configuration marked "T1", "T2" and "T3", are applied at the point indicated in the Main behaviour description in Table 12.1.2.1.3.2-2.
Table 12.1.2.1.3.2-1: Time instances of NR-SS-UE power level and parameter changes in conducted test environment
	
	Parameter
	Unit
	NR-SS-UE 1
	NR-SS-UE 2
	NR-SS-UE 3
	Remark

	T0
	NR-SS-UE power
	dBm/
SCS
	-85
	OFF
	OFF
	Priority of NR-SS-UE 1 is lower than GNSS

	
	EPRE ratio of S-SSS to NR-SS-UE power
	dB
	0
	-
	-
	

	T1
	NR-SS-UE power
	dBm/
SCS
	-85
	-85
	OFF
	Priority of NR-SS-UE 2 is lower than Priority of NR-SS-UE 1

	
	EPRE ratio of S-SSS to NR-SS-UE power
	dB
	0
	0
	-
	

	T2
	NR-SS-UE power
	dBm/
SCS
	OFF
	-85
	-85
	Priority of NR-SS-UE 3 is lower than Priority of NR-SS-UE 2

	
	EPRE ratio of S-SSS to NR-SS-UE power
	dB
	-
	0
	0
	

	T3
	NR-SS-UE power
	dBm/
SCS
	OFF
	OFF
	-85
	Priority of UE internal clock is lower than NR-SS-UE 3

	
	EPRE ratio of S-SSS to NR-SS-UE power
	dB
	-
	-
	0
	



Table 12.1.2.1.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS triggers UE to close UE test loop mode E (Transmit Mode).

NOTE: Closing of UE test loop mode E may be performed by MMI or AT command (+CCUTLE).
	-
	-
	-
	-

	1A
	The UE starts broadcasting continuously.
	-
	-
	-
	-

	2
	The SS waits 10 seconds
	-
	-
	-
	-

	3
	Check: Does the UE transmit SL-SSBs which satisfy all following conditions?
· SLSSID = 0;
· incoverage inCoverage = true in SL-MIB;
· slotIndex and directFrameNumber in SL-MIB are consistent with the slot index and DFN calculated based on the UTC time obtained from GNSS as specified in TS 38.331 [22] clause 5.8.12;
· transmitted in slots determined by sl-SSB-TimeAllocation1 and GNSS timing;
· reserveBits in SL-MIB is consistent with reserveBits in pre-configuration.
	-
	-
	1
	P

	4
	The SS powers off GNSS simulator.
	-
	-
	-
	-

	5
	The SS re-adjusts the NR-SS-UE power level according to row "T1" in table 12.1.2.1.3.2-1.
	-
	-
	-
	-

	6
	The SS waits 10 seconds
	-
	-
	-
	-

	7
	Check: Does the UE transmit SL-SSBs which satisfy all following conditions?
· SLSSID = 0;
· incoverage inCoverage = false in SL-MIB;
· slotIndex and directFrameNumber in SL-MIB are consistent with the slot index and DFN of SyncRef NR-SS-UE 1;
· transmitted in slots determined by sl-SSB-TimeAllocation2 and NR-SS-UE 1 timing;
· reserveBits in SL-MIB is consistent with reserveBits in SL-MIB of NR-SS-UE 1.
	-
	-
	2
	P

	8
	The SS re-adjusts the NR-SS-UE power level according to row "T2" in table 12.1.2.1.3.2-1.
	-
	-
	-
	-

	9
	The SS waits 10 seconds
	-
	-
	-
	-

	10
	Check: Does the UE transmit SL-SSBs which satisfy all following conditions?
· SLSSID = 336;
· incoverage inCoverage = false in SL-MIB;
· slotIndex and directFrameNumber in SL-MIB are consistent with the slot index and DFN of SyncRef NR-SS-UE 2.
· transmitted in slots determined by sl-SSB-TimeAllocation1 and the NR-SS-UE 2 timing?
· reserveBits in SL-MIB is consistent with reserveBits in SL-MIB of NR-SS-UE 2.
	-
	-
	3
	P

	11
	The SS re-adjusts the NR-SS-UE power level according to row "T3" in table 12.1.2.1.3.2-1.
	-
	-
	-
	-

	12
	The SS waits 10 seconds
	-
	-
	-
	-

	13
	Check: Does the UE transmit SL-SSBs which satisfy all following conditions?
· SLSSID is consistent with SLSSID of NR-SS-UE 3;
· incoverage inCoverage = false in SL-MIB;
· slotIndex and directFrameNumber in SL-MIB are consistent with the slot index and DFN of SyncRef NR-SS-UE 3;
· transmitted in slots determined by sl-SSB-TimeAllocation2 and NR-SS-SyncRef UE 3 timing;
· reserveBits in SL-MIB is consistent with reserveBits in SL-MIB of NR-SS-SyncRef UE 3.
	-
	-
	4
	P

	14
	The SS re-adjusts the NR-SS-UE power level according to row "T0" in table 12.1.2.1.3.2-1.
	-
	-
	-
	-

	15
	The SS waits 10 seconds
	-
	-
	-
	-

	16
	Check: Does the UE transmit SL-SSBs which satisfy all following conditions?
· SLSSID is larger than 335;
· incoverage inCoverage = false in SL-MIB;
· reserveBits in SL-MIB is consistent with reserveBits in pre-configuration.
	-
	-
	5
	P

	17
	The SS triggers UE to open UE test loop mode E.

NOTE: Closing Opening of UE test loop mode E may be performed by MMI or AT command (+CCUTLE).
	-
	-
	-
	-



12.1.2.1.3.3	Specific message contents
Table 12.1.2.1.3.3-1: V2X service identifier to default mode of communication mapping rule (Pre-configuration, UE under test)
	Derivation Path: TS 38.508-1 [4] Table 4.7.5.5-53

	Information Element
	Value/remark
	Comment
	Condition

	DMC
	'10'B
	Default mode of communication is set to broadcast
	



Table 12.1.2.1.3.3-1A: SL-SDAP-Config (Pre-configuration, UE under test)
	Derivation Path: TS 38.508-1 [4], Table 4.6.6-30

	Information Element
	Value/remark
	Comment
	Condition

	SL-SDAP-Config-r16 ::= SEQUENCE {
	
	
	

	  sl-CastType-r16
	broadcast
	
	

	}
	
	
	



Table 12.1.2.1.3.3-2: SL-SyncConfig (Pre-configuration, UE under test)
	Derivation Path: TS 38.508-1 [4], Table 4.6.6-31

	Information Element
	Value/remark
	Comment
	Condition

	SL-SyncConfig-r16 ::= SEQUENCE (SIZE (1..maxSL-SyncConfig-r16)) OF SL-SyncConfig-r16 {
	1 entry
	
	

	  SL-SyncConfig-r16[1] SEQUENCE {
	
	
	

	  txParameters-r16 SEQUENCE {
	
	
	

	    syncTxThreshOoC-r16
	13
	actual threshold is +infinity
	

	  }
	
	
	

	}
	
	
	



Table 12.1.2.1.3.3-3: +CCUTLE (Table 12.1.2.1.3.2-2, step 1)
	Derivation Path: TS 38.508-1 [4] Table 4.7B-1 with condition Close and Transmit



Table 12.1.2.1.3.3-4: MasterInformationBlockSidelink (Table 12.1.2.1.3.2-2, SyncRef NR-SS-UE 1, 2 and 3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1A-1

	Information Element
	Value/remark
	Comment
	Condition

	MasterInformationBlockSidelink ::= SEQUENCE {
	
	
	

	  inCoverage-r16
	true
	
	NR-SS-SyncRef UE 1

	
	false
	
	NR-SS-SyncRef UE 2
NR-SS-SyncRef UE 3

	  directFrameNumber-r16
	DFN determined based on the formula given in 38.331 [22] clause 5.8.12.
	
	

	  slotIndex-r16
	slot index determined based on the formula given in 38.331 [22] clause 5.8.12.
	
	

	  reservedBits-r16
	01
	
	NR-SS-SyncRef UE 1

	
	10
	
	NR-SS-SyncRef UE 2

	
	11
	
	NR-SS-SyncRef UE 3

	}
	
	
	



Table 12.1.2.1.3.3-5: MasterInformationBlockSidelink (Table 12.1.2.1.3.2-2, steps 3, 7, 10, 13 and 16, UE under test)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1A-1 with condition TX

	Information Element
	Value/remark
	Comment
	Condition

	MasterInformationBlockSidelink ::= SEQUENCE {
	
	
	

	  inCoverage-r16
	true
	
	Step 3

	
	false
	
	Step 7, 10, 13, 16

	  directFrameNumber-r16
	DFN determined based on the formula given in 38.331 [22] clause 5.8.12
	
	Step 3, 7, 10, 13

	
	Not checked
	
	Step 6

	  slotIndex-r16
	slot index determined based on the formula given in 38.331 [22] clause 5.8.12
	
	Step 3, 7, 10, 13

	
	Not checked
	
	Step 6

	  reservedBits-r16
	00
	Same as preconfiguration
	Step 3, 16

	
	01
	Same as NR-SS-SyncRef UE 1
	Step 7

	
	10
	Same as NR-SS-SyncRef UE 2
	Step 10

	
	11
	Same as NR-SS-SyncRef UE 3
	Step 13

	}
	
	
	



Table 12.1.2.1.3.3-6: +CCUTLE (Table 12.1.2.1.3.2-2, step 17)
	Derivation Path: TS 38.508-1 [4] Table 4.7B-1 with condition Open


<End of modified section 1>
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