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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: OLE_LINK66][bookmark: OLE_LINK67]In RAN1 #89 meeting, regarding feD2D synchronization, the following agreements have been achieved [1]: 

Agreement
· For sidelink communication in FeD2D, Remote UE does not transmit SLSS/PSBCH
· [bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK12][bookmark: OLE_LINK13]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 focus on the synchronization scenarios in feD2D and present our views on necessity of synchronization signaling transmission for sidelink discovery in two relaying cases in feD2D.

Discussion
[bookmark: OLE_LINK80][bookmark: OLE_LINK81][bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK78][bookmark: OLE_LINK79]For sidelink communication in feD2D, if Relay UE and Remote UE camp in different serving eNBs as shown in Figure 2-1,  the information exchange between Remote UE and its serving eNB (eNB 2) needs to be relayed by Relay UE and neighbor eNB (eNB 1) no matter the eNBs are synchronous or not,. In that way, a relatively complicated relaying procedure and longer information exchange delay need to be overcome and studied.
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Figure 2-2. Information exchange between Remote UE and its serving eNB, when Relay UE and Remote UE camp in different serving eNBs
By further considering the limited TU budget, we should give higher priority to the case that both Remote UE and its linked Relay UE camp in the same serving eNB as shown in Figure 2-2. Remote UE can first handover to its linked Relay UE’s serving eNB (eNB 1) in both cases, or Remote UE can be configured to be a out of converge UE of eNB in the bidirectional relaying case.
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Figure 2-2. Information exchange between Remote UE and its serving eNB, when Relay UE and Remote UE camp in same serving eNB 

[bookmark: OLE_LINK76][bookmark: OLE_LINK77]Observation 1: Remote UE and its linked Relay UE should not camp in different serving eNBs with synchronous or asynchronous timing.

Based on the above observation, we will discuss the SLSS/PSBCH transmission from Remote UE for sidelink discovery in the following part:
Unidirectional relaying case:
[bookmark: OLE_LINK96][bookmark: OLE_LINK97]In the unidirectional relaying case, both Remote UE (w/o CE technology) and Relay UE are in the coverage of eNB.  If Remote UE and Relay UE are in same serving eNB as mentioned in above Figure 2-2, Remote UE and Relay UE can be synchronized with this eNB. There is no need to transmit synchronization signaling from Remote UE. Relay UE can receive and decode the discovery or communication transmission from Remote UE based on the eNB reference timing. 

Proposal 1: In the unidirectional relaying case, both Remote UE and its linked Relay UE should synchronize to their serving eNB, and Remote UE does not transmit SLSS/PSBCH for sidelink discovery.

Bidirectional relaying case:
In the bidirectional relay case, in order to support bidirectional communication with Relay UE in sidelink, Remote UE must have SL transmission and reception capabilities, e.g., Remote UE type 1. If it is designed that Remote UE has to transmit a discovery message for communication establishment, Remote UE could receive the SLSS/PSBCH from Relay UE and synchronize to the Relay UE. After that the Remote UE starts the remaining steps of communication establishment. For example, Remote UE can transmit discovery/communication to Relay UE(s) as a solicitation message or Remote UE can receive discovery/communication transmission from Relay UE(s) as announcement message. From this perspective, SLSS/PSBCH transmitted for discovery from Remote UE is not needed. Moreover, if the Remote UE and Relay UE camp in the same eNB, discovery transmission and reception can be based on eNB reference timing as well.

Proposal 2: In the bidirectional relaying case, if Remote UE has to transmit a discovery message, it can synchronize to Relay UE or eNB.  

Even if the Remote UE transmits SLSS/PSBCH for subsequent discovery, due to the collisions of SL/UL TX and SL RX of Relay UE and the potential collision of SLSS/PSBCH transmissions from multiple Remote UEs at Relay UE side, Relay UE may not receive and detect SLSS/PSBCH successfully. From Remote UE perspective, unnecessary decoding of SLSS/PSBCH from the others Remote UEs will increase.

Based on above discussion, we can propose that: 
Proposal 3: Remote UE does not transmit SLSS/PSBCH for sidelink discovery in FeD2D.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]
Conclusions
In this contribution, we have discussed the synchronization scenarios and the necessity of synchronization signaling transmission for sidelink discovery in feD2D. The following observation and proposals are provided:

Observation 1: Remote UE and its linked Relay UE should not camp in different serving eNBs with synchronous or asynchronous timing.
Proposal 1: In the unidirectional relaying case, both Remote UE and its linked Relay UE should synchronize to their serving eNB and Remote UE does not transmit SLSS/PSBCH for sidelink discovery.
Proposal 2: In the bidirectional relaying case, if Remote UE has to transmit a discovery message, it can synchronize to Relay UE or eNB.  
Proposal 3: Remote UE does not transmit SLSS/PSBCH for sidelink discovery in FeD2D.
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