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Introduction
At RAN1 #101-e meeting, the following working assumption and agreements were reached [1].
Agreements:
For indication of the UL slots by Z,
· If single pattern is configured, Z bits indicate the UL slot number in the pattern is n.
· If two patterns are configured, Z bits indicate the state index derived by the UL slots,

Where
· n1 is the number of UL slots in the first pattern,
· n2 is the number of UL slots in the second pattern,
· P is the periodicity in units of ms of the first pattern,
· w is the granularity of resource indication,
·  is (working assumption)
· Alt 1: 0/1/2/3 corresponds to the 15/30/60/120 kHz SCS for SL respectively.
· Alt 2: 2 corresponds to 60 kHz SCS for FR1, and 3 corresponds to 120kHz for FR2.
Agreements:
For indication of the granularity of UL resources,
· If single pattern is configured, the granularity of the number of UL resources indicated by SL-TDD-Config is 1 slot.
· If two patterns are configured, the granularity of the number of UL resources indicated by SL-TDD-Config follows the table below (as a working assumption)
	Periodicity indication Y
	P+P2 (ms)
	Two patterns
	Granularity in slots with different SCS

	
	
	P
	P2
	15kHz
	30 kHz
	60 kHz
	120 kHz

	0
	1
	0.5
	0.5
	1

	1
	1.25
	0.625
	0.625
	

	2
	2
	1
	1
	

	3
	2.5
	0.5
	2
	

	4
	2.5
	1.25
	1.25
	

	5
	2.5
	2
	0.5
	

	6
	4
	1
	3
	1
	2

	7
	4
	2
	2
	
	

	8
	4
	3
	1
	
	

	9
	5
	1
	4
	
	

	10
	5
	2
	3
	
	

	11
	5
	2.5
	2.5
	
	

	12
	5
	3
	2
	
	

	13
	5
	4
	1
	
	

	14
	10
	5
	5
	1
	2
	4

	15
	20
	10
	10
	1
	2
	4
	8



At RAN1 #102-e meeting, the working assumptions in RAN1#101-e are confirmed as following [2].
Agreements:
· Confirm the working assumptions (RAN1#101-e) about SL SCS and indication of granularity of the number of UL resources in PSBCH.
[bookmark: OLE_LINK5]In this contribution, we further discuss the remaining issues of NR V2X synchronization.
[bookmark: _Toc10347]Discussions 
Alignment for UL slot information between Tx and Rx
As shown in the below extrait of TS38.213, it is specified how to determine the PSBCH payload bit sequence  from transmitter perspective according to the slot format information in TDD-UL-DL-ConfigCommon. For the single pattern case, it works because the UL resource information including full and partial UL slots is directly indicated by 7 bits.
	 are the 7th to 1st LSBs of , respectively
-	for , 
-	for , 
where
-	 is the number of symbols in a slot:  if cyclicPrefix-SL = "ECP"; else, 
-	 is 1 if , else  is 0
-	 is 1 if , else  is 0 
-	 is the sidelink starting symbol index provided by sl-StartSymbol
-	 is the granularity of slots indication as described in Table 16.1-2
-	, , , ,  are described in Clause 11.1
-	 corresponds to SL SCS as defined in [4, TS 38.211]


However, for the two pattern case, the indication field () indicates the state index derived by the UL slot number scaled by indication granularity, but not the UL slot number itself. When the indication granularity w is larger than 1, based on the PSBCH payload, receive UE cannot settle the slot format information in either pattern among a candidate set of w UL slot numbers according to the current spec. description. If the receive UE randomly uses a UL slot number pair among the candidate value set to perform further communication, its interpretation of the UL slot information and resource pool is likely to be mis-aligned with that in the TDD-UL-DL-ConfigCommon. We provide in the following a relevant example.
Assume slot configuration period of pattern 1 (P) is 3 ms, slot configuration period of pattern 2 (P2) is 2 ms , SL SCS is 120 kHz (μ=3). According to the table in the working assumption above, the corresponding granularity (w) equals to 2 slots. Assume the UL slot numbers configured in two patterns that need to be indicated are 13 and 9 respectively. 
Then the bit sequence  in PSBCH payload needs to indicate the following state index 

At receive end, UL slot numbers  ,   in pattern 1 and pattern 2 can be retrieved accordingly as follows,



where . In this particular example, The UL slot number is effectively



where both and  could be either of {0,1}and the receiver can not determine whether  or  should be 0 or 1. As shown in Figure 1, if the receiver randomly chose 0 as the value for both  and , one residual slot in both patterns would not be understood as UL slot by the UE. Consequently, the UL slot numbers in receiver end are mis-aligned with that in the transmitter. This would further result in mis-alignment between SL resource pools in the receiver and the transmitter[3].



Figure 1 An illustration for UL slot indication
[bookmark: _Toc23541]Current spec. description is not sufficient to always ensure the receive UE retrieves the UL slot numbers in two patterns from the PSBCH payload as that indicated in TDD-UL-DL-ConfigCommon.
This issue was discussed in RAN1#102-e, and the majority hold that the SL TDD configuration derivation in receiver should be up to UE implementation. And how to ensure alignment of UL slots between transmitter and receiver will be further discussed in RAN1 #103-e. And three directions were summarized as follows.
· Option 1: The ambiguous issue between InC UEs (Tx) and OoC UEs (Rx) can be eliminated up to NW implementation.
· Option 2: InC UEs (Tx) and OoC UEs (Rx) use the same UL slots resources indicated by PSBCH.
· Option 3: To restrict the number of UL slots configured in tdd-UL-DL-configCommon as integer multiple of granularity w. 
For option 1, it means that no any rule would be specified to guarantee the alignment of UL slots between transmitter and receiver. As shown in Figure 1, it is hard to the receiver to determine the same values of and  (e.g., 0 or 1) as that of transmitter since the OoC UE do not know the network configuration. On the other hand, it is not feasible to make the same UL slot number between tdd-UL-DL-configCommon and pre-configuration. It would have significant impact on network configuration. In our view, the OoC UE should determine UL slot resources based on PSBCH indication if it wants to communicate with the InC UE. 
For option 2, it means that the InC UEs would determine the set of slots that may belong to a sidelink resource pool based on the UL slots indicated by PSBCH but not by tdd-UL-DL-configCommon. It does not accord with the current spec description in section 8 in 38.214 as following. 
	The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) is configured,
-	 slots in each of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL as per the higher layer parameter TDD-UL-DL-ConfigCommon, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
...



For option 3, it means that only the number of UL slot with integer multiple of granularity w would be used for sidelink resource. In receiver side, the values for and  are always deemed as 0. Therefore, the alignment of UL slots between transmitter and receiver can be ensured. In our view, the option 3 can eliminate the ambiguity issue.
For the two patterns case, the state index indicated in PSBCH is determined according to the below formula.

Considering that the SL SCS may be different from the reference SCS configured in tdd-UL-DL-configCommon, the number of UL slot with integer multiple of granularity w should be embodied based on SL SCS. Specifically, the results of expression  and  should be restricted to the integer multiple of granularity w. In another word, the following two equations should be satisfied.



[bookmark: _Toc13506][bookmark: _Toc26777][bookmark: _Toc3904][bookmark: _Toc25939][bookmark: _Toc24092]To adapt the following TP for section 16.1 in 38.213.
	16.1	Synchronization procedures
<Unchanged parts are omitted>
 are the 7th to 1st LSBs of , respectively
-	for , 
-	for , 

where
-	 is the number of symbols in a slot:  if cyclicPrefix-SL = "ECP"; else, 
-	 is 1 if , else  is 0
-	 is 1 if , else  is 0 
-	 is the sidelink starting symbol index provided by sl-StartSymbol
-	 is the granularity of slots indication as described in Table 16.1-2
-	, , , ,  are described in Clause 11.1
-	 corresponds to SL SCS as defined in [4, TS 38.211]
-  
-  
<Unchanged parts are omitted>

	



[bookmark: _Toc27598]Conclusion
[bookmark: _GoBack]This contribution focuses on synchronization mechanism for NR V2X. It provides the following proposal and observation:
Observation 1: Current spec. description is not sufficient to always ensure the receive UE retrieves the UL slot numbers in two patterns from the PSBCH payload as that indicated in TDD-UL-DL-ConfigCommon.

Proposal 1: To adapt the following TP for section 16.1 in 38.213.
	16.1	Synchronization procedures
<Unchanged parts are omitted>
 are the 7th to 1st LSBs of , respectively
-	for , 
-	for , 

where
-	 is the number of symbols in a slot:  if cyclicPrefix-SL = "ECP"; else, 
-	 is 1 if , else  is 0
-	 is 1 if , else  is 0 
-	 is the sidelink starting symbol index provided by sl-StartSymbol
-	 is the granularity of slots indication as described in Table 16.1-2
-	, , , ,  are described in Clause 11.1
-	 corresponds to SL SCS as defined in [4, TS 38.211]
-  
-  
<Unchanged parts are omitted>
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