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Discussion and Decision
1 
Introduction
In the last RAN1 meeting synchronization aspects of FeD2D were discussed and the following agreements were made [1]:

Agreement
· For sidelink communication in FeD2D, Remote UE does not transmit SLSS/PSBCH

· FFS for the case when Relay and Remote UEs use different asynchronous reference cells 
· FFS on Remote UE’s SLSS/PSBCH transmission for sidelink discovery in FeD2D 

· SLSS/PSBCH format in Rel-12/13 can be reused for FeD2D at least for 6 PRB bandwidth limited UEs.

· FFS for 1 PRB BW limited UEs 

In this contribution, we discuss further details of FeD2D synchronization.
2 
SLSS for communications
If remote UE can receive different eNB than the relay UE, then it could initially transmit SLSS (for discovery) based on the received eNB signal. In many cases relaying would not be needed for communications to the network but communications would be directly via eNB. If for some reason (e.g. due to limited UL coverage) remote UE needs to use relay UE instead of direct link to eNB for communications, it is better that the remote UE does not transmit SLSS and uses SLSS of the relay UE as the synchronization source. Relay UE may serve multiple remote UEs and overall system performance could be improved when same subframes and different PRBs are used for different remote UEs. In this case it is beneficial that single synchronization reference (SLSS of the relay UE) is used for all the transmissions. Probably the simplest definition for UE behaviour is that whenever remote UE is configured to communicate via relay UE, it uses the SLSS from relay UE as the synchronization source and stops potential SLSS transmission. 
Proposal 1: When communications of the remote UE is via relay UE, the remote UE prioritizes SLSS of relay UE over synchronization from eNB.
3 
SLSS for discovery

If remote UE is synchronized to the eNB but communication needs to be done via relay UE, then if the relay UE is synchronized to the same eNB as remote UE, it is relatively easy for the remote UE to acquire timing from the relay UE. But if the remote UE is not synchronized to any eNB or is synchronized to the different eNB than relay UE, then optimal procedure for synchronization is not clear. Remote UE could transmit SLSS for discovery and then relay UE should try to find this SLSS. The number of remote UEs could be large and some of them might be able to receive eNB timing and some might not. The other option is that if remote UE realizes that communication needs to be done via relay UE, it prioritizes SLSS from relay UE over synchronization signals from the eNB. Anyway, during the communication, it is better that SLSS from relay UE is used as synchronization source. The situation where some of the remote UEs communicate with relay UE using SLSS of relay UE but at the same time discovery process of other UEs is done with SLSS of remote UEs could complicate the operation unnecessarily.
Observation 1: Benefit of SLSS transmission for discovery from remote UE is not clear.
4 
SLSS in case of bandwidth limited UEs 

The current SLSS transmissions requires 6 PRB bandwidth. In many contributions in the previous meetings it was pointed out that changes are needed to the SLSS transmission if the transmission BW of 1PRB between relay UE and remote UE is supported. We agree that new method for SLSS transmission would have to be specified and that would require a lot of specification work. Considering the RAN1 TU allocation and the amount work needed to specify support for 1 PRB SL transmission, we propose that during Rel-15 FeD2D work, RAN1 focuses on enhancements for current PC5 and 1PRB sidelink is specified in the later releases.

Proposal 2: SLSS transmission method for low complexity UEs supporting only 1PRB TX/RX is not specified during Rel-15.

5 
Conclusions

In this contribution, we have discussed issues related to FeD2D SLSS transmission. We have the following observation and proposals:
Observation 1: Benefit of SLSS transmission for discovery from remote UE is not clear.

Proposal 1: When communications of the remote UE is via relay UE, the remote UE prioritizes SLSS of relay UE over synchronization from eNB.

Proposal 2: SLSS transmission method for low complexity UEs supporting only 1PRB TX/RX is not specified during Rel-15.
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