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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1#98bis, the following have been agreed [1]: 
Agreements:
· When two or more UE synchronization sources have same priority, S-SSB RSRP is used for the selection of the synchronization source.
Agreements:
· The procedure for signalling, identifying priority for one or more synchronization references and selecting the synchronization reference from the LTE is re-used (as a working assumption) for NR SL
· FFS SSIDs used for each priority
· FFS other potential impacts due to P3/P4/P5
· FFS whether there is an issue with prioritization among references of the same priority
Agreements:
672 SL-SSIDs are divided into 2 sets to indicate different synchronization priorities following a similar approach as in LTE-V2X: 
· Set id_net {0, 1, …, 335}
· Set id_oon{336, 337, 338, …, 671}
· The usage of 0 is the same as 0 as in LTE
· The usage of 336 is the same as 168 as in LTE
· The usage of 337 is the same as 169 as in LTE
Agreements:
· Do not support 2/4/8 as the number of S-SSB transmissions within one S-SSB period for 15/30/60 KHz SCS for FR1, respectively.
In this contribution, we discuss the SL-SSIDs assignment to the different synchronization priorities and the S-SSB indexing.

Remaining Issues  
Synchronization Procedures
For the synchronization procedures for SLSS, the working assumption has been confirmed with additional changes given in the Table below. The agreement below assumed that the UE is pre-configured to either having GNSS or gNB/eNB as synchronization sources.   

	GNSS-based synchronization
	gNB/eNB-based synchronization

	P0: GNSS
	P0: gNB/eNB

	P1: UE directly synchronized to GNSS 
	P1’: UE directly synchronized to gNB/eNB

	P2: UE indirectly synchronized to GNSS
	P2’: UE indirectly synchronized to gNB/eNB

	P3: gNB/eNB 
	P3’: GNSS

	P4: UE directly synchronized to gNB/eNB 
	P4’: UE directly synchronized to GNSS

	P5: UE indirectly synchronized to gNB/eNB
	P5’: UE indirectly synchronized to GNSS

	P6: the remaining UEs have the lowest priority.
	P6’: the remaining UEs have the lowest priority.


Table 1: Agreed Synchronization Sources Prioritization

It was agreed as a working assumption that the procedure for signaling, identifying priority for one or more synchronization references and selecting the synchronization reference from the LTE is re-used for NR SL. In addition, it was also agreed that:
· Set id_net {0, 1, …, 335}
· Set id_oon {336, 337, 338, …, 671}
Where the usage of 0 is the same as 0 as in LTE, to indicate UE that synchronizes to GNSS. Combining the SL-SSIDs and the sources prioritization in Table 1, these SL-SSIDs can be assigned in the following proposal: 
Proposal 1: The SL-SSIDs used for each priority is assigned as follows:
· P1/P4’: UE directly synchronized to GNSS; SL-SSID = 0
· P2/P5’: UE indirectly synchronized to GNSS; SL-SSID = 336
· P4/P1’: InCoverage, SL-SSID = 1-335
· P5, P6/P2’, P6’: OutOfCoverage, SL-SSID = 336-671
Furthermore Table 1 includes priorities whereby either gNB or eNB could be selected. Hence, when both eNB and gNB are available as synchronization sources (i.e. UE can detect both of them), the priority between them should depend on received signal strength, e.g. based on RSRP/RSRQ. 
[bookmark: _Hlk23481595]Observation 1: When eNB or gNB are the two synchronization sources, each with the same priority, the UE selects synchronization source based on a received signal strength and/or a defined threshold. There is no further specification work needed in RAN1.
Furthermore, we have agreed also for the case when UEs with the same priority are the available synchronization sources, the S-SSB RSRP would be the metric to decide which UE would be selected as the synchronization source: 
· When two or more UE synchronization sources have same priority, S-SSB RSRP is used for the selection of the synchronization source.
As in the case with gNB or eNB, RAN4 would employ the measured S-SSB RSRP to decide the appropriate UE to be selected as the sync source. One approach used throughout 38.215 would be to ensure that the higher S-SSB RSRP is used to determine the selected source, provided a certain minimum performance is met.  As in Observation 1, the use of threshold and selection rule can be left to RAN4.
Observation 2: The selection of synchronization sources of the same priority should be part of RAN4 evaluation which also ensure meeting the minimum performance requirement. 

S-SSB Index  
From the agreements in RAN1#98, multiple S-SSB transmissions up to [8] and 64 S-SSB blocks are supported for FR1 and FR2, respectively. In addition, it is noted in the agreement that:
· FFS details for the multiple S-SSB transmissions within one S-SSB period (the set of slots, repetition? etc.)

In NR Uu, both combining across SSB periods and beam forming within an SSB period are supported. To support beam forming or sweeping, the SSB within a period can be unique identified. The specification does not describe the mapping of the beam to the S-SSB either for beam repetition or beam sweeping/forming since that is a matter of network implementation.
In NR, the SSB burst is the number of SSBs within a slot. Here in S-SSB, the pattern essentially only supports 1 S-SSB per slot. Therefore, the concept of S-SSB burst is not necessary. All the S-SSBs are contained within a short window equivalent to the NR SSB burst set and for SL, it has been agreed that a periodicity of 160ms is supported. To accommodate the different deployments with different UL-DL slot configurations, fixing the S-SSB locations may not be possible. For this reason, having a pre-configured S-SSBs locations would provide full flexibility while at the same time requires the least RAN1 specification effort. In addition, this provides a framework that is unified for both FR1 and FR2.
In NR Uu, the SSB time index is indicated using a combination of PBCH payload and DMRS/scrambling. However, the PBCH payload already carries timing information in SFN and half frame. For sidelink, such unnecessary complex scheme should be avoided. In other words, if the PSBCH already carries timing information which would require PSBCH to be decoded, then other additional information should be carried as well in the PSBCH payload.
Observation 3: A single approach to signal the S-SSB index is supported for FR1 and FR2. 
Proposal 2: S-SSBs are sent in a burst set with a periodicity 160ms, with pre-configured time positions and the number of S-SSBs. The S-SSB index is indicated as part of the PSBCH payload.

PSBCH Content
In this section, we summarize the content of the PSBCH payload, with considerations of the proposals in the above sections. 
As per agreement in RAN1#98bis, we have
· DFN
· Note: This field is needed for frame synchronization
· TDD Configuration 
· System-wide information, e.g. TDD-UL-DL common configuration and/or potential SL slots. Note: TDD-UL-DL-ConfigCommon
· In Coverage Indicator
· CRC
Additional contents for PSBCH:
· Half Frame Indication
· Note: This field would be needed if full configurability of the S-SSBs is supported (Proposal 2). If the S-SSBs location that be restricted to a certain HF, then this field can be removed.
· Slot Number/Index
· Note: A similar field to directSubframeNumber in LTE but in terms of slots for NR instead of subframes. To support full configurability and to avoid the need for S-SSBs structure and pattern indicator, the locations of S-SSBs are pre-configured. 
· S-SSB Index
· Note: With up to 64 S-SSBs that are needed for 120kHz/FR2, 6 bits are needed to be carried. In addition, 
· SL-BWP
· Note: This field is needed since the sidelink bandwidth could be configured by the network and different to what is used for out-of-coverage UEs. Furthermore, the location of the SL-BWP has already been agreed to be relative to Point A during email discussions on the RRC parameters.
Proposal 3: PSBCH payload contains the following additional fields: Half frame Indicator, Slot Number/Index, S-SSB Index and SL-BWP.

Conclusion
This contribution contains the following proposals and observations:
Proposal 1: The SL-SSIDs used for each priority is assigned as follows:
· P1/P4’: UE directly synchronized to GNSS; SL-SSID = 0
· P2/P5’: UE indirectly synchronized to GNSS; SL-SSID = 336
· P4/P1’: InCoverage, SL-SSID = 1-335
· P5, P6/P2’,P6’: OutOfCoverage, SL-SSID = 336-671
Observation 1: When eNB or gNB are the two synchronization sources, each with the same priority, the UE selects synchronization source based on a received signal strength and/or a defined threshold. There is no further specification work needed in RAN1.
Observation 2: The selection of synchronization sources of the same priority should be part of RAN4 evaluation which also ensure meeting the minimum performance requirement. 
Observation 3: A single approach to signal the S-SSB index is supported for FR1 and FR2. 
Proposal 2: S-SSBs are sent in a burst set with a periodicity 160ms, with pre-configured time positions and the number of S-SSBs. The S-SSB index is indicated as part of the PSBCH payload.
Proposal 3: PSBCH payload contains the following additional fields: Half frame Indicator, Slot Number/Index, S-SSB Index and SL-BWP.
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