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1. Introduction
In RAN1 #87, the following agreement for sidelink synchronization enhancement was agreed [1]:
Agreement:
· SLSS/PSBCH transmission and reception is up to UE capability. 

· Preconfiguration for out-coverage UEs can include zero, two, or three sync resources.

·    No SLSS/PSBCH transmission/reception when zero resource is preconfigured.

·     Note that this reverts the RAN1#86bis agreement “Rel-12 mechanism is re-used to determine the subframe used for transmissions of SLSS/PSBCH from out-coverage UEs synchronized to SLSS, i.e., two SLSS resources are pre-configured for an out-coverage UE, one is used for SLSS of UE’s syncRef and the other is used for SLSS transmission of the UE.”
Based on the email discussion [87-18] and [87-19] after RAN1 #87, the agreements about priority of sync reference and UE behaviour for out-coverage UEs were reached as follows:
Agreement:
· When two resources are included, the following behavior is used. 

· The same sync resource is used for UEs directly synchronized with GNSS. 

· UE directly synchronized to GNSS is not required to monitor PSBCH in the other resource if GNSS is at the highest priority. 

· A UE that selecting SLSS ID = 0 with in-coverage indicator = 1 as its sync reference transmits SLSS = 0 with in-coverage indicator = 0. 

·  In-coverage indicator is used to differentiate direct GNSS and in-direct GNSS 

· UE directly and indirectly synchronized to GNSS set in-coverage indicator to 1 and 0 respectively. 

· SLSSID 168 is used to differentiate 1 hop sync or more hops for GNSS based synchronization 

· FFS SLSSID selection of “standalone UE”. 

· Note: The sync resource for the in-coverage is one of the resources chosen from the out-of-coverage resources as D2D. 
· When three resources are included, the following behavior is used. 

· For UE InC following eNB timing: 
· Resource 1: PSBCH and SLSSID from NW, InC bit = 1. 
·  For UE InC following GNSS timing: 
· Resource 1: PSBCH from NW, SLSSID=0, InC bit = 1. 
· For UE OoC sync to UE InC: 
· Resource 2: PSBCH (except DFN) and SLSSID from Sync Ref, InC bit = 0. 
· 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. 
· 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 SLSSID.
· Other cases: 
· Use resource 1 or 2 (different from Sync Ref) with PBSCH (except DFN) and SLSSID from Sync Ref and InC bit = 0. 
· For UE isolated without GNSS: 
· Resource 1 or 2, randomly: PSBCH from preconfiguration, InC bit = 0. FFS SLSSID selection 
· For UE OoC sync to GNSS. 
· Resource 3: PSBCH from preconfiguration, 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. 
Agreement:
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. 
Note that when the (pre)configuration information indicates that GNSS has higher priority than eNB timing, the following agreements are kept. 

· P1: GNSS 
· P2: the following UE has the same priority: 
· UE directly synchronized to GNSS 
· UE directly synchronized to eNB 
· P3: the following UE has the same priority: 
· UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS) 
· UE indirectly synchronized to eNB 
· P4: the remaining UEs have the lowest priority.
In this contribution, we further discuss the remaining details of sidelink synchronization.
2. Discussion
2.1 SLSSID selection for the standalone UE
For the sidelink synchronization signal identity (SLSSID) of the standalone UE, currently there are two opinions that exist as follows: 
Opinion 1: SLSSID in {169, …, 335}
Opinion 2: SLSSID in {168, …, 335}
It can be seen that the only difference between opinion 1 and opinion 2 is that SLSSID 168 is excluded by opinion 1. However, from the agreements mentioned above, SLSSID 168 is used by the UE indirectly synchronized to GNSS to differentiate 1 hop sync or more hops for GNSS based synchronization.
From the priority of the synchronization reference, the UE indirectly synchronized to GNSS by more than 1 hop may be included in “P3: the following UE has the same priority” (specifically UE indirectly synchronized to GNSS) or “P6’: The remaining UEs have the lowest priority”. In other words, the UE indirectly synchronized to GNSS with more hops may have the same priority as the standalone UE, but may also have a different priority than the standalone UE as well. So, a uniform relation between SLSSID and priority cannot be established.
However, from the point of stability, the synchronization reference from GNSS is different from that of the standalone UE. So, it is best to differentiate the UE indirectly synchronized to GNSS by more hops and the standalone UE. 
Therefore, if the standalone UE do not use SLSSID = 168, these two types of synchronization references can be differentiated. The details of the priority of these two types of synchronization references can be up to UE implementation. This solution covers both two synchronization resources and three synchronization resources.
Proposal 1: SLSSID in {169, …, 335} should be supported for standalone UE.
2.2 SLSSID for OoC UE sync to UE OoC which directly sync to GNSS
For the case of the three synchronization resources configured, if UE out-of-coverage (OoC) synchronized to UE OoC and the synchronization reference UE is directly synchronized to GNSS, the SLSSID selection for the UE OoC should be considered. 
SLSSID = 0 and SLSSID = 168 may be two alternatives. If SLSSID = 168 is used, the SLSSID and in-coverage (InC) bit are the same with that of the UE OoC synchronized to UE in partial coverage but the hops for GNSS synchronization reference are different.  While if SLSSID = 0 is used, the SLSSID and InC bit are the same with that of the UE in partial coverage and the hops for GNSS synchronization reference are also the same and the priority can be shared. 
On the other hand, if SLSSID = 0 is used, consistency can be maintained with the case of two synchronization resources where a UE that is selecting SLSS ID = 0 with in-coverage indicator = 1 as its synchronization reference transmits SLSS = 0 with in-coverage indicator = 0. 
Although, the UE OoC directly synchronized to GNSS uses SLSSID = 0 and InC bit = 0, it can be differentiated by resource 3 because the UE OoC synchronized to the UE OoC which is directly synchronized to GNSS transmits SLSS/PSBCH in resource 2.
Proposal 2: The UE OoC sync to UE OoC directly sync to GNSS uses SLSSID = 0.
2.3 Behavior for OoC UE sync to GNSS
The OoC UE synchronized to GNSS will use SLSSID = 0, InC bit = 0 and PSBCH from preconfiguration. When the OoC UE synchronized to GNSS reads PSBCH from another UE, the behavior of the OoC UE needs to be discussed based on the synchronization reference UE and priority order preconfigured. 
If GNSS is at the highest priority, the OoC UE has the highest priority and should ignore SLSS/PSBCH of other synchronization reference (Sync Ref). So, no behavior is needed in this case.
On the other hand, if GNSS is not at the highest priority and the UE synchronized to eNB directly or indirectly has the higher priority than GNSS, some behaviors may be needed for the OoC UE. 
If the Sync Ref UE is InC, the OoC UE should use PSBCH (except D2D frame number (DFN)) and SLSSID from Sync Ref and InC bit = 0. If the Sync Ref UE is partial coverage, the OoC UE should use PSBCH (except DFN) from Sync Ref, SLSSID from Sync Ref + 168 and InC bit = 0.
Proposal 3: If OoC UE sync to GNSS reads PSBCH from another UE, it should keep the behavior as a normal OoC UE when it is not at the highest priority.
3. Conclusions
In this contribution the remaining details of sidelink synchronization are further discussed. We suggest the following: 
Proposal 1: SLSSID in {169, …, 335} should be supported for standalone UE.
Proposal 2: The UE OoC sync to UE OoC directly sync to GNSS uses SLSSID = 0.
Proposal 3: If OoC UE sync to GNSS reads PSBCH from another UE, it should keep the behavior as a normal OoC UE when it is not at the highest priority.
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