
3GPP TSG RAN WG1 Meeting #86 bis

R1-1608910
Lisbon, Portugal 10th - 14th October 2016
Source:
OPPO
Title:
Discussion on the GNSS based synchronization
Agenda Item:
7.2.1.5.3
Document for:
Discussion and Decision
1 Introduction
At the TSG RAN1 Meeting #84bis, following agreements and open issues about V2V synchronization procedure and priority were made:

Agreement:
· Whether eNB timing or GNSS timing is prioritized can be per carrier cell-specifically configured by the cell on which an UE camps

· The carrier that UE camps on can be different carrier other than the carrier that the priority is configured

· If the UE does not receive such a configuration, UE selects synchronization source with the same priority order as out of coverage case

· FFS: The priority order for out of coverage case
Based on the above agreements and open issues, we discuss the issue when eNB configures GNSS timing is prioritized
2 Discussion 
The most major difference on synchronization source from Rel-12/13 D2D to Rel-14 V2V is the introduction of GNSS as the synchronization source. With GNSS, a common timing and frequency reference is possible. For out-of coverage (OOC) case, it was agreed that GNSS is prioritized. For in-coverage case, it is agreed that synchronization direct from eNB and direct from GNSS have the same priority. 
As decided in RAN1-84 bis meeting, eNB can configure eNB timing or GNSS timing is prioritized. However, there is an open issue that when GNSS timing is prioritized, but GNSS is unavailable, no clear solution is ready yet. One possible way is V2V UEs follow eNB based timing instead. However, this will lead to intra-V2V interference: V2V UEs with eNB timing and V2V UEs with GNSS timing will interfere with each other [1]. 
The other way is that eNB can instruct selected UEs within GNSS coverage to send SLSS which is based on GNSS timing. This GNSS timing based SLSS can provide timing reference for UEs which are configured to be based on GNSS timing but can not receive GNSS signal. There are many ways for eNB to select UEs to send GNSS timing based SLSS:

Geo-information based

 Because GNSS coverage hole is most likely caused by building shadowing or tunnels, the position of the GNSS coverage hole can be known to eNB. Then it is likely that eNB can instruct UEs on the boundary of GNSS coverage hole to send GNSS timing based SLSS.
GNSS signal strength based
This is similar to Rel12/13 SLSS forwarding mechanism. When the GNSS signal received strength, such as RSRP of GNSS is below a threshold, it is likely that this UE is near a GNSS coverage hole, then this UE can forward GNSS timing based SLSS.
Then UEs which are configured to follow GNSS timing but can not receive GNSS can use GNSS timing based SLSS as timing reference.

 Proposal ：eNB can instruct selected UEs with GNSS coverage to send SLSS which is based on GNSS timing to provide timing reference for UEs which are configured to be based on GNSS timing but can not receive GNSS signal
3 Conclusions
In this contribution, we focus on the synchronization source priority for in-coverage case and with following proposal:
Proposal ：eNB can instruct selected UEs with GNSS coverage to send SLSS which is based on GNSS timing to provide timing reference for UEs which are configured to be based on GNSS timing but can not receive GNSS signal
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