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1 Introduction
In RAN1#88bis meeting [1], there were no agreements concerning the feD2D discovery aspects. The primary objective of the study item [2] is to address power efficiency for evolved Remote UEs. The following three coverage scenarios that are essential for the UE-to-network Relay and evolved Remote UE should be studied:
· Evolved Remote UE and evolved ProSe UE-to-Network Relay UE are EUTRAN in-coverage. 

· Evolved ProSe UE-to-Network Relay UE has a Uu connection to the eNB and evolved Remote UE can be in enhanced coverage (enhanced coverage implies that the UE is connecting to the network via NB-IOT or Rel-13 MTC in CE mode).

· Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved Remote UE is out of coverage of EUTRAN.
In this contribution, we discuss the discovery aspects for feD2D. 
2 Discussion on PSDCH to carry discovery information for feD2D
Sidelink discovery is the process by which a UE is able to identify other UEs in proximity and should also be able to accommodate potentially large numbers of UEs. It’s about UEs repeatedly broadcasting short fixed size messages that can be directly detected (“discovered”) by other UEs in proximity. These messages could, for example, be an announcement of “services” or requests for information. It is important to remember that the actual message to be conveyed is not explicitly included in the broadcast message. Instead, the broadcast message consists of a user identity and a message code and mapping from message codes to actual message is then provided by the network ProSe Function. Discovery resources are supposed to be concentrated in time, but separated by long periods of time within the discovery period, by which UEs broadcast the small messages of fixed size. Furthermore, UEs transmit discovery messages using pairs of physical resource blocks (PRBs) in the PSDCH. 

PSDCH is used to carry the discovery information for Rel-12/13 D2D. Comparing with Sidelink communication, the transmission of discovery messages (SL-DCH transport blocks) on PSDCH is in many respects more similar to the transmission of Sidelink control information (SCI) on PSCCH, than the SL-SCH transmission on PSSCH. PSDCH occupies two physical resource blocks (PRBs) per slot in a single subframe with PSDCH payload (the SL-DCH transport block) being of fixed size 232 bits. 
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. Further study is needed to determine the precise payload size of PSDCH transmission for low complexity Remote UEs.
Proposal 1: PSDCH should occupy less than two PRBs per slot in a single subframe for bandwidth limited Remote UEs. 

Proposal 2: The payload size of PSDCH transmission for bandwidth limited Remote UEs should be reduced. 
3 Discussion on discovery procedure for feD2D
There are two types of ProSe direct discovery models defined which are Model A and Model B for the discovery procedure [3]:
· Model A (“I am here”) is shown in Figure 1. This model defines two roles that consist of an announcing UE (E.g. Relay UE) and multiple UEs monitoring (E.g. Remote UEs).
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Figure 1: Model A ProSe direct discovery
· Model B ("who is there?" / "are you there?") is shown in Figure 2. This model defines two roles that consist of a discoverer (soliciting) UE (E.g. Remote UE) and discoveree (responding) UEs (E.g. Relay UEs).
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Figure 2: Model B ProSe direct discovery
Based on Figure 1, the Rel-12/13 D2Ds for Model A would be used for the Relay UE to announce (“I am here”) to the monitoring Remote UEs. In the unidirectional and bidirectional relaying cases 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 repeatedly broadcast announcement messages to many Remote UEs unnecessarily. So, using Model A for the Rel-15 feD2D relay discovery operation, the Relay UE could possibly broadcast many announcement messages unnecessarily to multiple Remote UEs in which the Remote UEs would be required to monitor all of the resources in the discovery resource pool. Therefore, Model A may not be the most appropriate discovery model to use in terms of energy efficiency. In regards to Figure 2, the Rel-12/13 D2Ds for Model B would be used for the Remote UE to solicit ("who is there?" / "are you there?") to Relay UEs and Relay UEs responding to Remote UE. For Rel-15 feD2D relay discovery operation, there is no issue for the Remote UE to send a solicitation message to a Relay UE and for a Relay UE to send a response message. In this way, Remote UE sends a solicitation message to a Relay UE only when it wants to find a relay node. Otherwise, there is no need to monitoring the discovery signals. This is very efficiency for power consumption to remote UEs.
Proposal 3: Considering power efficient, Mode B discovery is preferred for feD2D.
4 Conclusions

In this contribution, we discussed the discovery aspects for feD2D and propose the following:
Proposal 1: PSDCH should occupy less than two PRBs per slot in a single subframe for bandwidth limited Remote UEs. 

Proposal 2: The payload size of PSDCH transmission for bandwidth limited Remote UEs should be reduced. 

Proposal 3: Considering the power efficient, Mode B discovery is preferred for feD2D.
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