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Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]In the RAN1 email discussion thread [87-18] UE behavior for V2X and [87-19] V2V synchronization, the following agreements were made:
When three resources are included, the following behavior is used. 
1) For UE InC following eNB timing: 
· Resource 1: PSBCH and SLSSID from NW, InC bit = 1. 
2) For UE InC following GNSS timing: 
· Resource 1: PSBCH from NW, SLSSID=0, InC bit = 1. 
3) For UE OoC sync to UE InC: 
· Resource 2: PSBCH (except DFN) and SLSSID from Sync Ref, InC bit = 0. 
4) For UE OoC sync to UE in partial coverage (i.e., with SLSSID from net and InC=0): 
· Resource 1: PSBCH (except DFN) from Sync Ref, SLSSID from Sync Ref + 168, InC bit = 0. 
5) For UE OoC sync to UE OoC, distinguish 2 cases: 
· If sync Ref UE is directly sync to GNSS (i.e., transmitting on resource 3). 
· Resource 2: PSBCH (except DFN) from Sync Ref, InC bit = 0. FFS SLSS ID.
· Other cases: 
· Use resource 1 or 2 (different from Sync Ref) with PBSCH (except DFN) and SLSSID from Sync Ref and InC bit = 0. 
6) For UE isolated without GNSS: 
· Resource 1 or 2, randomly: PSBCH from pre-configuration, InC bit = 0. FFS SLSSID selection 
7) For UE OoC sync to GNSS:
· Resource 3: PSBCH from pre-configuration, SLSSID = 0, InC bit = 0. 
· FFS behavior if UE reads PSBCH from another UE. 
Note that Resource 1 is “InC resource” or “1st OoC resource”, and Resource 2 and 3 are “2nd OoC resource” and “3rd OoC resource” respectively. 

If the UE detects no eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, when the (pre)configuration information indicates that eNB timing has higher priority than GNSS, the following priority rules should be applied: 
· P1’: UE directly synchronized to eNB 
· P2’: UE indirectly synchronized to eNB (i.e., UE whose SyncRef is another UE directly synchronized to eNB) 
· P3’: GNSS 
· P4’: UE directly synchronized to GNSS 
· P5’: UE indirectly synchronized to GNSS (i.e., UE whose SyncRef is another UE directly synchronized to GNSS) 
·  P4’ and P5’ are differentiated at least when two sync resources are (pre)configured. FFS in [87-18] whether P4’ and P5’ are differentiated when three sync resources are (pre)configured. 
· P6’: The remaining UEs have the lowest priority. 

In this contribution, we will discuss the remaining FFS issues.
Discussion
PSBCH collision issue
According to the agreements for 3 resources case, collision issue may happen if the SLSS ID for UE sync to SyncRef transmitting on resource 3 is 168. As shown in Figure 1, UE 3 and UE C are both transmitting on resource 1 with same SLSS ID 168 but PSBCH contents are different; similarly, UE 4 and UE D collide on resource 2. Since the SLSS ID of UE C and UE D is derived from UE B, it necessary to set the SLSS ID of UE B to a value different from 168. 


Figure 1 synchronization resource and SLSS ID for different UEs
Observation 1 
· In case of SLSS ID of UE sync to SyncRef transmitting on resource 3 is 168, collision issue may happen on both resource 1 and resource 2;
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Ambiguity between P5’ UE and the UEs indirectly sync to it
Referring back to the Figure 1, UE 2 and UE B are all belonging to P5’ priority level. UE 2 can be differentiated from the UEs directly/indirectly sync to it through the SLSS ID, whereas it is not the case for UE B, more specifically, for receiving UE, UE B and UE D are identical. So it is not possible to set UE B to a higher priority than the remaining UEs (e.g. the UEs directly/indirectly sync to it, standalone UEs, etc.). This may result in performance loss since P5’ UEs are expected to provide much more accurate timing reference than the remaining UEs.
Observation 2 
· UE sync to SyncRef transmitting on resource 3 cannot be differentiate from the UE indirectly sync to it ;
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]The issue of observation 1 can be addressed by setting SLSS ID for UE B to a value different from 168, however, this method cannot address issue of observation 2, furthermore, it is kind of not consistent with the existing rule in the specification, where the SLSS ID for UE B should be SLSS ID of SyncRef+168[1]. We noticed that the two issues are resulted from the SLSS ID and InC bit value used by the OOC UE directly sync to GNSS (UE A in Figure 1), the two issues can be addressed simultaneously by setting SLSS ID for the OOC UE directly sync to GNSS to another value of SLSS_net, e.g. 1, setting the InC bit value to 1，and following existing rule to determine SLSS ID and InC bit for UEs directly/indirectly sync to it. More specifically:
1) For UE OoC sync to GNSS:
· Resource 3: PSBCH from pre-configuration, SLSSID = 1, InC bit = 1. 
2) For UE OoC sync to UE OoC, distinguish 3 cases: 
· If sync Ref UE is directly sync to GNSS (i.e., transmitting on resource 3). 
· Resource 2: PSBCH and SLSSID (except DFN) from Sync Ref, InC bit = 0. 
· If sync Ref UE is indirectly sync to GNSS(i.e. with SLSS ID 1 and Inc 0)
· Resource 1: PSBCH (except DFN) from Sync Ref, SLSSID = 1+168, InC bit = 0
· Other cases: 
· Use resource 1 or 2 (different from Sync Ref) with PBSCH (except DFN) and SLSSID from Sync Ref and InC bit = 0. 

Proposal 1 
· OOC UE directly sync to GNSS should use SLSS ID 1 and InC bit value 1;
1) [bookmark: OLE_LINK17][bookmark: OLE_LINK18]For UE OoC sync to GNSS:
· [bookmark: OLE_LINK12][bookmark: OLE_LINK13]Resource 3: PSBCH from pre-configuration, SLSSID = 1, InC bit = 1. 
2) For UE OoC sync to UE OoC, distinguish 3 cases: 
· If sync Ref UE is directly sync to GNSS (i.e., transmitting on resource 3). 
· Resource 2: PSBCH and SLSSID (except DFN) from Sync Ref, InC bit = 0. 
· If sync Ref UE is indirectly sync to GNSS(i.e. with SLSS ID 1 and Inc 0)
· Resource 1: PSBCH (except DFN) from Sync Ref, SLSSID = 1+168, InC bit = 0
· Other cases: 
· Use resource 1 or 2 (different from Sync Ref) with PBSCH (except DFN) and SLSSID from Sync Ref and InC bit = 0.
Conclusions
In this contribution we discussed the remaining issues for SLSS based synchronization, we have following observations and proposal:
Observation 1 
· In case of SLSS ID of UE sync to SyncRef transmitting on resource 3 is 168, collision issue may happen on both resource 1 and resource 2;
Observation 2 
· [bookmark: OLE_LINK4][bookmark: OLE_LINK5]UE sync to SyncRef transmitting on resource 3 cannot be differentiated from the UE indirectly sync to it ;
Proposal 1 
· OOC UE directly sync to GNSS should use SLSS ID 1 and InC bit value 1;
1) For UE OoC sync to GNSS:
· Resource 3: PSBCH from pre-configuration, SLSSID = 1, InC bit = 1. 
2) For UE OoC sync to UE OoC, distinguish 3 cases: 
· If sync Ref UE is directly sync to GNSS (i.e., transmitting on resource 3). 
· Resource 2: PSBCH and SLSSID (except DFN) from Sync Ref, InC bit = 0. 
· If sync Ref UE is indirectly sync to GNSS(i.e. with SLSS ID 1 and Inc 0)
· Resource 1: PSBCH (except DFN) from Sync Ref, SLSSID = 1+168, InC bit = 0
· Other cases: 
· Use resource 1 or 2 (different from Sync Ref) with PBSCH (except DFN) and SLSSID from Sync Ref and InC bit = 0.
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