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1. Introduction
At RAN plenary #83 meeting, NR-V2X WID was endorsed as ‘New WID on 5G V2X with NR sidelink’. According to the WID, there were a lot of discussions on NR-V2X at the previous RAN1 meetings. In this contribution, we share our views on SL synchronization mechanism for NR-V2X.

2. Discussions
2.1. PSS/S-SSS sequence
	Working assumption:
· For the NR SLSS, 
· Same sequence is used for both symbols of S-PSS
· Same sequence is used for both symbols of S-SSS


At the RAN1#97 meeting, the above working assumption was captured in RAN1 chairman’s note. Whether to confirm this working assumption or not should be concluded. From a conclusion, we believe that the working assumption should be confirmed without any update. Mentioned advantages of using different sequences between two symbols of S-PSS are to avoid performance degradation of S-SSB detection and to convey additional information. However, regarding the first one, it is unclear whether the detection performance improves or not. UE can try to detect S-PSS with changing timing and combining two potential symbols. The UE can find peak timing, so the effect of timing ambiguity will be not so large. If the same sequence is used, in-phase combining can be applied to the two potential symbols and frequency-offset compensation can work better. Regarding the second advantage, the necessity is unclear. If more information needs to be transmitted, other mechanism without performance loss should be introduced. To reduce WI workload, to confirm the working assumption seems the best.
Proposal 1:
· Confirm the following working assumption.
· Working assumption:
· For the NR SLSS,
· Same sequence is used for both symbols of S-PSS
· Same sequence is used for both symbols of S-SSS

2.2. PSBCH DM-RS design
	Agreements on email discussion [98b-NR-17]
· PSBCH DM-RS design uses NR Uu PBCH DM-RS design as the starting point
· DM-RS RE mapping
· Equal DM-RS density across NR-PBCH with 3 REs/PRB/symbol (i.e., comb-4 type)
· Same DM-RS sequence generation with NR Uu PBCH
· length-31 Gold sequence with QPSK modulation
· FFS DM-RS RE position shift in frequency domain
· FFS the number of PSBCH symbols that contain DM-RS


One remaining issue on PSBCH DM-RS design is the number of PSBCH symbols that contain DM-RS. In other words, whether DM-RS is mapped on every PSBCH symbol as PBCH in NR Rel-15 or not. We believe that PBCH structure defined in NR Rel-15 can be reused, i.e. DM-RS should be mapped on every PSBCH symbol as PBCH in NR Rel-15. NR Rel-15 PBCH uses 20 PRBs at each symbol of two symbols and 8 PRBs at one symbol. That is, PBCH is transmitted on 48 PRBs in total. Meanwhile, NR-SL PSBCH uses 11 PRBs at each symbol of 9 symbols for NCP and 7 symbols for ECP, i.e. PSBCH is transmitted on 99 PRBs/77 PRBs in total, respectively. Even in consideration of AGC and transient period, smaller coding rate will be applied compared to PBCH. Therefore, no issue is assumed for the same DM-RS mapping.
Note that the above analysis is based on the same payload size between PBCH and PSBCH. However, PSBCH may support more payload size to convey for example TDD configuration information. If more payload size is supported for PSBCH, and coding rate is insufficient in the same structure as PBCH, less density in time-domain can be considered. That is, after PSBCH contents with payload size are decided, DM-RS mapping should be concluded.
Proposal 2:
· DM-RS is mapped on every PSBCH symbol as PBCH in NR Rel-15 if PSBCH payload size is 56 bits or less.
· Otherwise, less density in time-domain is considered.

2.3. PSBCH contents
	Agreements:
· The following fields with “green” background are agreed
	PSBCH contents
	Number of bits
	Notes

	DFN
	
	

	Indication of TDD configuration
	
	System-wide information, e.g. TDD-UL-DL common configuration and/or potential SL slots

	SL-BWP information
	
	

	In-coverage indicator
	
	

	Type of sync source
	
	

	Slot index within a subframe
	
	

	???
	
	

	CRC
	24
	

	Total bits
	
	





At the RAN1#98bis meeting, the above green part was agreed for PSBCH contents [1]. One needed discussion is the details of indication of TDD configuration. In LTE-V2X, PSBCH can provide TDD UL-DL configuration. Similar information can be provided on NR PSBCH as well. However, TDD UL-DL configuration/slot formats combination in NR-Uu is much more flexible than that in LTE-Uu. For example, for semi-static TDD configuration, the numbers of consecutive downlink slots/symbols and consecutive uplink slots/symbols in a period are provided. For dynamic TDD configuration, multiple slot format combinations in a period are provided, where a slot format combination can consist of 256 slot formats and there are 56 candidates for a slot format. If the same information of TDD UL-DL configuration is included in PSBCH, the payload size of PSBCH becomes so large. Such overhead should be avoided; hence, PSBCH should convey TDD UL-DL configuration/slot format combination with limited payload size. To achieve this, the following options are considerable:
· Option A: Pre-define TDD configuration patterns where only SL part and non-SL part are defined based on TDD configuration patterns in NR Rel-15. One pattern is informed.
· Option B: A subset of TDD configuration patterns in NR Rel-15 is (pre-)configured and one pattern is informed.
Option B seems simpler than option A. Due to lack of time, we believe that option B should be supported for indication of TDD configuration in PSBCH. Actual field size can be decided in consideration of other fields.
Observation 1:
· The number of bits for TDD UL-DL configuration/slot format combination in NR PSBCH will be significantly larger than that in LTE.
Proposal 3:
· For indication of TDD configuration in PSBCH,
· A subset of TDD configuration patterns in NR Rel-15 is (pre-)configured and one pattern is informed.

[bookmark: _GoBack]Regarding other fields, in LTE-SL, SL bandwidth/direct subframe number/in-coverage indication are transmitted. For NR-SL, similar fields should be supported; hence, SL BWP/slot index within the DFN/in-coverage indication are included.
Proposal 4:
· The following fields are supported for PSBCH.
· SL BWP
· Slot index within the DFN
· In-coverage indication

3. Conclusion
In this contribution, we discussed SL synchronization mechanism for NR V2X. Proposals are summarized as following: 
Proposal 1:
· Confirm the following working assumption.
· Working assumption:
· For the NR SLSS,
· Same sequence is used for both symbols of S-PSS
· Same sequence is used for both symbols of S-SSS
Proposal 2:
· DM-RS is mapped on every PSBCH symbol as PBCH in NR Rel-15 if PSBCH payload size is 56 bits or less.
· Otherwise, less density in time-domain is considered.
Observation 1:
· The number of bits for TDD UL-DL configuration/slot format combination in NR PSBCH will be significantly larger than that in LTE.
Proposal 3:
· For indication of TDD configuration in PSBCH,
· A subset of TDD configuration patterns in NR Rel-15 is (pre-)configured and one pattern is informed.
Proposal 4:
· The following fields are supported for PSBCH.
· SL BWP
· Slot index within the DFN
· In-coverage indication
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