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1	Introduction
During RAN#72 meeting a revised SI for “Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables” was approved [1]. Its goal is to “study enhancements to Prose UE-to-network relaying and to the LTE D2D framework for commercial and public safety applications such as wearable devices”. Given the limited time allocation for this SI we think it is very important to fix a set of design principles and guidelines to facilitate the progress. In this paper we discuss and propose some principles, that in our opinion should be followed and we try to prioritize the work in the manner allowing to achieve the Study Item’s goals in a given time frame.
2	Uni-directional and bi-directional relays
The SID tasks RAN2 to study both unidirectional and bidirectional UE-to-NW relay solutions. Unidirectional relay’s merits haven’t been proved yet while such solution can only work assuming both Relay UE and Remote UE are in coverage of the network while it is not usable while Remote UE is out of coverage. Since it would be preferable to design a common framework for all coverage scenarios covered by the SID we think that bidirectional relay should be studied first and unidirectional relay should be treated as an optimization on top of bi-directional relay solution if time allocation for this SI allows. As Remote UE does not need to maintain direct link with eNB in bi-directional relay, it has also higher potential for battery consumption savings, which is a primary objective of the Study Item.
Proposal 1: RAN2 should initially focus on bidirectional relay design in order to support all coverage scenarios and allow for maximum power consumption optimizations for the Remote UE.
3	Control Plane and User Plane relaying
One of the questions posed already during the preliminary phase of the Study Item was whether relaying of Control Plane should be supported or it should rather be limited to User Plane only. Some considerations about the options for various kinds of control signaling in different coverage scenarios are summarized in the table below.
Table 1: Control Plane signalling possibilities for the evolved UE-to-Network Relay framework
	Coverage scenario
	System Information
	Dedicated RRC signaling
	Paging
	Connection establishment

	UE-to-NW Relay in coverage
Remote UE in coverage
	Can be received by the Remote UE on Uu interface. Additional power consumption optimizations possible via System Information reception via Relay UE.
	Can be exchanged between eNB and Remote UE on Uu interface for bi-directional relaying operation, but additional power consumption optimizations possible by RRC signalling relaying, especially in UL. 
	Paging can be delivered in a normal way. Paging relaying is also possible if needed and proved beneficial 
	UE could either use normal RACH procedure or request connection establishment via Relay depending on path selection criteria considering power consumption optimizations and other factors, e.g. required level of QoS.

	UE-to-NW Relay in coverage
Remote UE in enhanced coverage
	Similar as for in-coverage Remote UE, but CE techniques are required, so potential for power consumption optimization is higher. Additionally spectral efficiency in the cell can be increased when relaying System Information to CE mode UEs instead of using repetitions.
	Similar as for in-coverage Remote UE, but CE techniques are required, so potential for power consumption optimization is higher. Additionally spectral efficiency in the cell can be increased when relaying RRC signaling to CE mode UEs. 
	Similar as for in-coverage scenario, but paging relaying could provide additional benefit for spectral efficiency and power consumption in Remote UE.
	Similar as for in-coverage scenario, but requesting connection establishment via Relay UE could provide additional benefit for spectral efficiency and power consumption in Remote UE.

	UE-to-NW Relay in coverage
Remote UE out of coverage
	System Information cannot be received from eNB directly. Relevant information needs to be either pre-configured on the Remote UE or provided by the Relay UE.
	Cannot be received from eNB directly. Relevant information needs to be either pre-configured on the Remote UE or it can be relayed from eNB to the Remote UE via Relay UE.
	Cannot be received directly from the eNB. It has to be relayed via Relay UE.
	Not possible to initiate connection directly between Remote UE and eNB. Connection establishment request needs to be relayed by Relay UE.



As can be seen from the table above it is required to support relaying of Control Plane signaling for the goals of the SI to be fulfilled. It is the only way of meeting the objectives of enhancing power consumption efficiency and UE’s reachability by the network in all coverage scenarios as well as it brings additional gains in terms of higher spectral efficiency in the cell by avoiding utilization of CE techniques. Based on this we propose:
Proposal 2: Evolved ProSe UE-to-Network Relay should, as a baseline, support both UP and CP relaying including relevant System Information and dedicated RRC signaling, paging and connection establishment procedure.
4	Diverse services support
Rel-12 and Rel-13 D2D communications framework was created mainly considering VoIP and PTT service types for group communications. Although it is possible to support unicast data (non-voice, usually TCP based transmissions) communications, in general PC-5 interface is not flexible enough to do that in an optimized way considering various requirements and characteristics of applications. For example the number of HARQ transmissions is fixed to 4, there is no HARQ feedback and only RLC UM mode is supported for ProSe communications, which may not be flexible and efficient enough to support data applications with different QoS requirements. Keeping the limitations mentioned above would lead to inefficient use of resources and it is therefore important to address them in the Study Item.
Proposal 3: To allow for efficient support of diverse data applications RAN2 should study Layer 2 enhancements to sidelink communications, e.g. HARQ feedback and RLC AM mode support.
4	Summary
In this contribution we discussed some guidelines and work prioritization proposals for the feD2D Study Item. We think that in order to achieve the objectives of this work in a timely manner it is important to focus on the essential enhancements, which will allow to achieve them. Therefore we propose to agree on the following proposals:
Proposal 1: RAN2 should initially focus on bidirectional relay design in order to support all coverage scenarios and allow for maximum power consumption optimizations for the Remote UE.
Proposal 2: Evolved ProSe UE-to-Network Relay should, as a baseline, support both UP and CP relaying including relevant System Information and dedicated RRC signaling, paging and connection establishment procedure.
Proposal 3: To allow for efficient support of diverse data applications RAN2 should study Layer 2 enhancements to sidelink communications, e.g. HARQ feedback and RLC AM mode support.
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