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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK11]At the RAN1#87 meeting, there was some discussion on the number of synchronization resources, [1], and most of the remaining issues were resolved in a follow-up email discussion [87-18]. However, a few minor “FFSs” need to be resolved in order to complete work on synchronization:
· Issue 1: SLSSID with indirect GNSS timing
· Issue 2: SLSSID for standalone UE not synchronized with UE/eNB/GNSS
· Issue 3: behavior when UE reads PSBCH from another UE.
Remaining issues
Figure 1 illustrates the possible synchronization scenarios and will be used in the following sections to illustrate the issues and solutions.


[bookmark: _Ref472491020]Figure 1. Illustration for three resources scenario
Issue 1: SLSSID with indirect GNSS timing
The first FFS to address is as follows:
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.
If the Sync Ref UE is directly synchronized to GNSS, a simple solution for the SLSS ID using resource 2 is to add 168 to Sync Ref index. There was concern about cases where the SLSSID would be the same but the PSBCH content is different in resource 2. For example, in Figure 1, UE5, UE7 and UE9 transmit SLSS in resource 2 using the same SLSSID 168. A SLSS/PSBCH receiver is unable distinguish them. Since UE7’s timing is provided by a standalone UE, it would not use SLSSID 168 if we restrict the SLSSID to the {169, 335} range for a standalone UE as described in section 2.2. After applying this restriction to UE7, only UE9’s and UE5’s transmissions have potential ambiguity for timing (either InC or OoC). In the example, UE9 is four hops from GNSS timing, so there is no need to distinguish UE9 and UE5’s transmission. Both UE5 and UE9 can be chosen as the potential receiver UE’s Sync Ref according to the received RSRP as defined in D2D. Furthermore, if there is still concern with the inter-PSBCH interference between in-coverage UE (e.g. UE1) timing and OoC UE (e.g. UE4) timing, the maximum synchronization hops from GNSS can be limited to three. Consequently, we propose the following:
Proposal 1: if the timing of a UE is obtained from a Sync Ref UE directly synchronized to GNSS (i.e., transmitting on resource 3), it uses the SLSSID index = Sync Ref index+168.
Issue 2: SLSSID for standalone UE
When the UE synchronizes to another UE, it uses either resource 2 or resource 3 for SLSS transmission. There is a remaining FFS for that case:
· FFS SLSS ID selection of “standalone UE”.
There are two options for the SLSSID for a standalone UE transmitting PSBCH:
· Option 1: the index is chosen in the {169, 335} range
· Option 2: the index is chosen in the {168, 335} range
For option 1, the UE can distinguish the indirect timing from GNSS and the timing from the standalone UE. Thus, we have a slight preference for option 1.
Proposal 2: the SLSSID index for the “standalone UE” is chosen in the {169, 335} range
Issue 3: behavior if UE reads PSBCH from another UE
The third FFS to address is as follows:
· Resource 3: PSBCH from preconfiguration, SLSSID = 0, InC bit = 0. 
· FFS behavior if UE reads PSBCH from another UE. 
The scenario is shown in Figure 2. UE3 receives two different PSBCHs: from UE4 and UE2. There is no ambiguity in behavior. If GNSS is configured to be highest priority, UE 3 will use UE2 for synchronization, thus naturally use the PSBCH content originating from UE2. If eNB timing has higher priority, UE will similarly use the PSBCH originating from UE4 since UE4 is synchronized to an in-coverage UE. 


[bookmark: _Ref473192229]Figure 2. Illustration for behavior if UE reads PSBCH
An SLSS/PSBCH transmission may overlap with another candidate SyncRef SLSS/PSBCH on resource 2. For example in Figure 2, when the eNB is highest priority, if UE3 cannot detect the SLSS/PSBCH coming from UE4, UE3 will synchronize to UE2 and transmit SLSS/PSBCH in resource 2. Thus, UE3 may not always be able to always detect UE4 in resource.  How to solve this very rare issue can be left to UE implementation. For example, when a UE performs Sync Ref selection and reselection, it can check all possible candidates Sync Ref candidates and associated resources. Thus, there is no need to specify a UE behavior. 
Proposal 3: the UE bases its PSBCH content on the PSBCH from where it derives synchronization
[bookmark: _Ref129681832]Conclusions
In this contribution, we provided proposals for the remaining “FFS” issues in the email discussion [87-18]: 
Proposal 1: if the timing of a UE is obtained from a Sync Ref UE directly synchronized to GNSS (i.e., transmitting on resource 3), it uses the SLSSID index = Sync Ref index+168.
Proposal 2: the SLSSID index for the “standalone UE” is chosen in the {169, 335} range
Proposal 3: the UE bases its PSBCH content on the PSBCH from where it derives synchronization
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