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1. Introduction

In RAN1 #88bis, the following agreements were made related to FeD2D synchronisation for wearables, IoT and relaying:

	 Agreement
· Two types of Remote UEs are considered 

· Type 1 – UEs that have DL and SL reception capabilities 

· Type 2 – UEs that do not have SL reception capabilities

· Low complexity Remote UEs can have single RX chain 

· In unidirectional relaying case, the chain can be fixed to DL or FFS switched to SL for discovery

· In bidirectional relaying case, the receiver chain may be switched between DL and SL for discovery and communication

· In-coverage Relay UE can serve as a synchronization source for in-coverage Remote UE


In this contribution, we provide some further discussion on feD2D synchronization aspects, and is structured as follows:
· Section 2 discusses the proposals.
· Section 3 concludes the contribution.

2. Discussion on sidelink synchronization aspects

In RAN1 #88bis, it was agreed that in-coverage relay UE can serve as a synchronization source for in-coverage remote UE. Note that this applies for bidirectional relays. Further, for both unidirectional and bidirectional relays, in-coverage remote UEs may choose eNB as the synchronization source – this is the only option for unidirectional, and can be eNB configured for the case of bidirectional relaying.
In this section, we discuss some further aspects related to sidelink synchronization signals and synchronization procedure. 
2.1. SLSS and PSBCH physical design 
In RAN1 #88bis, it was agreed to focus on the case when the bandwidth limited remote UEs can support at least 6 PRBs. Thus, the current SLSS design since Rel-12 can be reused.
Proposal 1: Existing SLSS / PSBCH physical design can be reused for feD2D.

2.2. SLSS transmission timing / timing advance for remote UE
In Rel-12, SLSS is sent using downlink timing. This was the case since it was not required for the UEs to be in RRC connected when participating in D2D discovery or communications. Thus, using only DL timing was feasible.

For feD2D the paradigm is a bit different. In this case, when directed to use relay UE as the synchronization source, the relay UE will be in RRC connected state. Further it is not expected for the remote UE to use SLSS from any other UE (not its relay UE) as the synchronization source. In this case, it might be beneficial for the relay UE to transmit SLSS using uplink timing. For example, assuming Mode 1 type operation where eNB is allocating resources to both relay and remote UE (either sent directly or indirectly via the relay) for sidelink communications, we would want to use UL timing for sidelink communications. However, with UL relaying (either unidirectional or bidirectional relaying), the remote UE does not have a direct link to the eNB. Thus, the eNB cannot grant a timing advance to the remote UE directly. However, if we assume that the remote is always near the relay UE, it’ll likely fine for the remote UE to use the TA granted to the relay UE. 
The problem can thus be summarized as follows. 

Problem: It is desired for remote UE (and relay UE) to utilize UL timing for it’s sidelink transmission. However, with unidirectional or bidirectional relaying, no direct UL connection between eNB and the remote UE and thus TA cannot be calculated by the eNB. 

Following two cases can then be considered for the solution.
1. Remote UE is synchronized to eNB (downlink) and does not have direct UL connection 

Solution: Remote UE can be granted the TA of the relay UE. This can be either given by the eNB (incase of DL)
2. Remote UE uses relay UE as the synchronization source
Solution: SLSS from the relay UE can be transmitted using UL timing. This alleviates the need for the relay UE to send its TA on sidelink communication channel.

Observation 1: With either unidirectional or bidirectional relaying, there may not be a direct UL connection between the eNB and remote UE.

Observation 2: For mode 1 sidelink communications for feD2D, it is still desired to use UL timing for sidelink communications. However, there is no TA available for the remote UE.

Observation 3: We can assume relay UE and remote UE are in close proximity in terms of TA value.
Proposal 2: When remote UE synchronizes to relay UE, further study if SLSS should be transmitted using UL timing.
Proposal 3: When remote UE synchronizes to eNB, further study if the TA of the relay UE can be relayed via sidelink to the remote UE and directed to use the same for its own sidelink transmissions.

3. Conclusions
In this contribution, we make the following observations and proposal on synchronization aspects of FeD2D.
(Synchronization signal/channel physical design)

Proposal 1: Existing SLSS / PSBCH physical design can be reused for feD2D.

(Enabling UL timing based sidelink transmissions by remote UE)

Observation 1: With either unidirectional or bidirectional relaying, there may not be a direct UL connection between the eNB and remote UE.

Observation 2: For mode 1 sidelink communications for feD2D, it is still desired to use UL timing for sidelink communications. However, there is no TA available for the remote UE.

Observation 3: We can assume relay UE and remote UE are in close proximity in terms of TA value.

Proposal 2: When remote UE synchronizes to relay UE, further study if SLSS should be transmitted using UL timing.

Proposal 3: When remote UE synchronizes to eNB, further study if the TA of the relay UE can be relayed via sidelink to the remote UE and directed to use the same for its own sidelink transmissions.
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