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Introduction
In this document, we present our views on several issues for NR sidelink synchronization mechanism. 
This document is a revision of R1-1907219 [1].
Discussion
SLSS sequences
The following was agreed as a working assumption in RAN1#97 [2].
	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


The arguments in RAN1#97 for using different sequences for the two S-PSS/S-SSS symbols were mainly that the performance losses were not significant, and that “additional information” could be carried by using different sequences. However, even in the performance figures shown to support this view, a few percentages of detection probability were seen, especially in low SNR region (see Figure 7 in [3]). Furthermore, no quantified justification had been shown on how the “additional information” (e.g. number of hops) improves sidelink synchronization. Hence we propose to confirm the above working assumption in RAN1.
Proposal 1: Confirm the following 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
Conditions of S-SSB transmission
In LTE V2X, UE transmits SLSS/PSBCH either when E-UTRAN configures it to do so by dedicated signalling (i.e. network based), or when not configured by dedicated signalling (i.e. UE based) and E-UTRAN broadcasts for the in-coverage case or pre-configures a threshold for the out-of-coverage case. When not configured for SLSS/PSBCH transmission, UE transmits SLSS/PSBCH if measured RSRP is lower than (pre-) configured threshold. From our perspective, we do not see the need to change condition of SLSS/PSBCH transmission for NR sidelink. Hence, it’s natural to maintain the same condition as in LTE V2X.
Proposal 2: Reuse the conditions of SLSS/PSBCH transmission in LTE V2X for S-SSB transmission in NR sidelink, which include:
· Network configuration.
· Measured RSRP compared with (pre-) configured threshold.
PSBCH contents
Considering in LTE V2X, if UE is in-coverage on the frequency for sidelink operation and TDD configuration is included in SIB1, the UE shall set TDD configuration information in LTE V2X MIB the same meaning as included in the received SIB1. As discussed above, e.g. when the network configures UE to transmit sidelink synchronization information in LTE V2X, the main purpose is to extend the coverage of the cell. UE which receives the transmitted SLSS/PSBCH shall obtain the same timing information and TDD configuration. In our point of view, it is natural to adopt the same mechanism in NR sidelink, or at least for the case of in coverage, TDD configuration information conveyed in sidelink system information does not violate the cell-specific TDD configuration. For the case of out-of-coverage, UE may either set TDD configuration as the SyncRef UE (if UE has selected sync source UE), or set as the pre-configured TDD configuration (if GNSS as sync source or UE has selected no sync source).
Proposal 3: For the case when UE is in coverage, at least TDD configuration information in PSBCH does not violate cell-specific TDD-UL-DL-ConfigCommon in SIB1.
In NR Rel-15, cell-specific IE TDD-UL-DL-ConfigCommon in SIB1 includes at most 2 configuration patterns concatenated to ensure flexibility which takes more than 50 bits payload in total. It was already agreed that PSBCH payload is 56bits including CRC for evaluation purpose, i.e. much less number of bits available comparing with TDD-UL-DL-ConfigCommon. One possible way of payload reduction is to allow (pre-) configure a number of NR TDD UL/DL patterns (each using the TDD-UL-DL-ConfigCommon IE), and use an index in PSBCH contents to choose one. In addition, for each (pre-) configured NR TDD UL/DL patterns, the (UL) slots to be used as SL slots are also (pre-) configured. Alternatively, since a NR SL UE which is out-of-coverage does not need to be aware of other than SL slots, it may be better to simply indicate the occurrences of SL slots (and not other slots) in PSBCH contents.
Proposal 4: Use one of the following alternatives for TDD configuration in PSBCH contents:
· Alt 1: A number of NR TDD UL/DL patterns are (pre-) configured (each using the TDD-UL-DL-ConfigCommon IE), from which an index in PSBCH contents is used to choose one for NR sidelink.
· Alt 2: Indicate SL slot pattern in PSBCH contents.
· FFS: the SL slot pattern is self-contained (e.g. SL slot bitmap + periodicity) or based on a reference NR TDD UL/DL pattern.
Synchronization references
The following working assumptions made during the SI phase are related to synchronization references [4],
	RAN1#96 agreements:
	Whether GNSS-based synchronization or gNB/eNB-based synchronization is used is (pre)-configured.  
o	The following table is a working assumption
	GNSS-based synchronization
	gNB/eNB-based synchronization

	•	P0: GNSS 
•	P1: the following UE has the same priority: 
•	UE directly synchronized to GNSS 
•	P2: the following UE has the same priority: 
•	UE indirectly synchronized to GNSS
•	P3: the remaining UEs have the lowest priority.
	•	P0: gNB/eNB
•	P1’: UE directly synchronized to gNB/eNB 
•	P2’: UE indirectly synchronized to gNB/eNB 
•	P3’: GNSS 
•	P4’: UE directly synchronized to GNSS 
•	P5’: UE indirectly synchronized to GNSS
•	P6’: the remaining UEs have the lowest priority. 





We are in principle fine with confirming the working assumption, with only one comment on synchronization references for GNSS-based synchronization. In our view, in case a gNB/eNB is also synchronized to GNSS (e.g. a UE can derive the same DFN from the gNB/eNB and from GNSS) there is no reason why that gNB/eNB is excluded from being a synchronization reference. Hence we propose to confirm the working assumption with the addition of “gNB/eNB synchronized to GNSS” to priority level P1.
Proposal 6: Confirm the following working assumption with changes highlighted in yellow:
	GNSS-based synchronization
	gNB/eNB-based synchronization

	•	P0: GNSS 
•	P1: the following UE has the same priority: 
•	gNB/eNB synchronized to GNSS 
•	UE directly synchronized to GNSS 
•	P2: the following UE has the same priority: 
•	UE indirectly synchronized to GNSS
•	P3: the remaining UEs have the lowest priority.
	•	P0: gNB/eNB
•	P1’: UE directly synchronized to gNB/eNB 
•	P2’: UE indirectly synchronized to gNB/eNB 
•	P3’: GNSS 
•	P4’: UE directly synchronized to GNSS 
•	P5’: UE indirectly synchronized to GNSS
•	P6’: the remaining UEs have the lowest priority. 


Conclusion
In this contribution, we discuss several issues on synchronization mechanism in NR sidelink, and make the following proposals:
Proposal 1: Confirm the following 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: Reuse the conditions of SLSS/PSBCH transmission in LTE V2X for S-SSB transmission in NR sidelink, which include:
· Network configuration.
· Measured RSRP compared with (pre-) configured threshold.
Proposal 3: For the case when UE is in coverage, at least TDD configuration information in PSBCH does not violate cell-specific TDD-UL-DL-ConfigCommon in SIB1.
Proposal 4: Use one of the following alternatives for TDD configuration in PSBCH contents:
· Alt 1: A number of NR TDD UL/DL patterns are (pre-) configured (each using the TDD-UL-DL-ConfigCommon IE), from which an index in PSBCH contents is used to choose one for NR sidelink.
· [bookmark: _GoBack]Alt 2: Indicate SL slot pattern in PSBCH contents.
· FFS: the SL slot pattern is self-contained (e.g. SL slot bitmap + periodicity) or based on a reference NR TDD UL/DL pattern.
Proposal 6: Confirm the following working assumption with changes highlighted in yellow:
	GNSS-based synchronization
	gNB/eNB-based synchronization

	•	P0: GNSS 
•	P1: the following UE has the same priority: 
•	gNB/eNB synchronized to GNSS 
•	UE directly synchronized to GNSS 
•	P2: the following UE has the same priority: 
•	UE indirectly synchronized to GNSS
•	P3: the remaining UEs have the lowest priority.
	•	P0: gNB/eNB
•	P1’: UE directly synchronized to gNB/eNB 
•	P2’: UE indirectly synchronized to gNB/eNB 
•	P3’: GNSS 
•	P4’: UE directly synchronized to GNSS 
•	P5’: UE indirectly synchronized to GNSS
•	P6’: the remaining UEs have the lowest priority. 
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