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1 Introduction
In RAN1 #88bis meeting, agreements about feD2D synchronization are provided as following [1]:
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 receiver 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 discuss low complexity Remote UEs having a single RX chain and our views on the type of synchronization signals for bidirectional relaying case and the unidirectional relaying case for SL for discovery. 
2 Type of synchronization signals for bidirectional relaying case
Synchronization in time and frequency is a first step that UEs need to perform before actual transmission. An UE is expected to scan for synchronization sources before any transmission. However, it is important to remember that the number of different synchronization sources should be minimized (E.g. to reduce interference, battery consumption, etc.). In order to demodulate the transmitted data, the receiver has to synchronize to the transmitter/ sender. If both UEs are in-coverage of the same cell or of two synchronized cells, then no additional information would be needed. However, if the UEs are in different non-synchronized cells, or if at least one of the UEs is out-of-coverage, then the receiving UE would need additional information since the timing of both UEs would not be related. For the Rel-12/13 D2D, there are two types of Sidelink signals for synchronization:
· Sidelink Synchronization Signals (SLSS) for synchronization in time and frequency 
· Master Information Block Sidelink (MIB-SL), providing additional information
For the SLSS there are primary Sidelink synchronization signals (PSSS) and secondary Sidelink synchronization signals (SSSS) and the MIB-SL is transmitted over the SL-BCH. For Sidelink communication it concerns an SLSS and the MIB-SL message (the MIB-SL message includes sl-bandwidth for transmission bandwidth configuration that corresponds to resource blocks, inCoverage flag, etc.). For Sidelink discovery, the synchronization information concerns only an SLSS, unless it’s the public safety (PS) related discovery, in that case, some additional configuration parameters would be necessary (E.g. the MIB-SL message would be necessary). A UE may assume that the synchronization signals are transmitted by an eNB (dedicated signaling) or are SLSS signals transmitted by a UE and eNB broadcasts (in-coverage) or pre-configures a threshold (out-of-coverage). The synchronization information transmitted by the UE may be derived from information/ signals received from eNB (in-coverage) or received from a UE acting as synchronization reference for the transmitting UE. 
In addition, at RAN#88bis meeting it was agreed that in the bidirectional relaying case, the Remote UEs receiver chain may be switched between DL and SL for discovery and communication. Using the same principle, synchronization signals / SLSS and MIB-SL (if applicable) signals can be transmitted by an eNB (dedicated signaling) or transmitted by a Relay UE to a Remote UE as shown in Figures 1 and 2. 
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Figure 1: Synchronization signals are transmitted by an eNB to Remote UE (W-UE)
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Figure 2: SLSS and MIB-SL signals (if applicable) are transmitted by Relay UE (R-UE) to Remote UE (W-UE)
For the Rel-12/13 D2D, the UEs can be configured to transmit the SLSS for Sidelink communication and discovery and MIB-SL for Sidelink communication and discovery for public safety (PS) related use cases. It is recognized that the current PC5 link design that was inherited was driven by public safety use cases, which is seen as not being very favorable towards commercial use cases. The MIB-SL for discovery additional information could include information specifically related to low complexity Remote UEs. In general, since the focus is now on both public safety and commercial use cases, it may not be necessary to restrict the MIB-SL for Sidelink discovery to public safety use cases only for Rel-15 feD2D.  For example, the Remote UEs could acquire MIB-SL so as to keep synchronized with the eNB and utilize the sidelink resources configured by the eNB for relay discovery and sidelink communication. The MIB-SL reserved bits could also be used to identify bandwidth limited Remote UEs.
Proposal 1: In the bidirectional relaying case, the Remote UEs can be configurable to receive the SLSS and MIB-SL for Sidelink communication and discovery for both public safety and commercial use cases.
In addition, the MIB-SL reserved bits could be used to provide any additional information related to low complexity Remote UEs (E.g. wearables) and should be further studied.
Proposal 2: The MIB-SL reserved bits can be used to provide additional information related to low complexity Remote UEs (E.g. wearables) and should be further studied.
3 Synchronization for unidirectional relaying case
For the Rel-15 feD2D, it is important to support low complexity Remote UEs (E.g. wearables), which are almost always in close proximity to a smartphone that can serve as a Relay UE [2]. At RAN1#88bis meeting, the evaluation assumptions for deployment scenarios 1 and 2 were agreed. In scenario 1 the minimum and maximum distance range between Relay UE and Remote UE is 0m – 15m and in scenario 2 the minimum distance is 3m [3]. The Relay UE and the Remote UE is very close together in the deployment scenarios. Since the focus is on supporting low complexity Remote UEs commercial use cases, the power efficiency for the Remote UEs need to be considered. 
It was agreed at RAN1#88bis meeting that in the unidirectional relaying case, the receiver chain can be fixed to DL. For the unidirectional relaying case, the Remote UE may prefer to receive all the DL data and signalling by the eNB. So, it would not be necessary for Relay UEs to transmit synchronization signal and channel in the unidirectional relaying case when the Remote UE receiver chain is fixed to DL. 
On the other hand, it was not decided in the unidirectional relaying case as to whether the low complexity Remote UEs receiver can be switched to SL for discovery. If it is decided that the low complexity Remote UEs receiver can be switched to SL for discovery, then it would be necessary for the Remote UE to also receive synchronization signal and channel for SL discovery. Even though it seems that the low complexity UE would not consume anymore power to switch to SL for discovery in comparison to the bidirectional relaying case, it should be decided if it is beneficial. In the unidirectional relaying case, assuming one Relay UE-to-many Remote UEs case, it may not be beneficial for Relay UEs to transmit SL for discovery to Remote UEs for the sake of power efficiency. Furthermore, it would not be power efficient for the Relay UE to monitor too many Remote UEs unnecessarily. Considering these, the Relay UEs would not have to transmit synchronization signal and channel in the unidirectional relaying case. 
Proposal 3: The Relay UEs would not have to transmit synchronization signal and channel in the unidirectional relaying case.
4 Synchronization for limited bandwidth Remote UEs
For the Rel-15 feD2D, it is important to address energy efficiency for low power, low rate and low complexity Remote UEs (E.g. wearables), which are almost always in close proximity to a smartphone that can serve as a Relay UE [2]. The bandwidth capability of bandwidth limited Remote UEs would not be the same as Rel-12/13 D2D because it requires a smaller bandwidth capability. In order to support the bandwidth capability of bandwidth limited Remote UEs, PSDCH should occupy less than two PRBs per slot in a single subframe with PSDCH payload needing to be reduced to fit the proper PRB allocation. Considering this, the Sidelink synchronization signals and PSBCH channel for bandwidth limited UEs should be further evaluated for the case when the bandwidth to be less than 2 PRB.
Proposal 4: The Sidelink synchronization signals and PSBCH channel for bandwidth limited Remote UEs should be further evaluated for the case when the bandwidth to be less than 2 PRB.
5 Conclusions

In this contribution, we discussed low complexity Remote UEs having a single RX chain and our views on the type of synchronization signals for bidirectional relaying case and the unidirectional relaying case for SL for discovery and propose the following:
Proposal 1: In the bidirectional relaying case, the Remote UEs can be configurable to receive the SLSS and MIB-SL for Sidelink communication and discovery for both public safety and commercial use cases.
Proposal 2: The MIB-SL reserved bits can be used to provide additional information related to low complexity Remote UEs (E.g. wearables) and should be further studied.
Proposal 3: The Relay UEs would not have to transmit synchronization signal and channel in the unidirectional relaying case.
Proposal 4: The Sidelink synchronization signals and PSBCH channel for bandwidth limited Remote UEs should be further evaluated for the case when the bandwidth is less than 2 PRB.
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