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1. Introduction
During RAN#66 meeting, new WI of Enhanced LTE Device to Device Proximity Services [1] was approved, which includes the following RAN2 related objectives. 
	1) Define enhancements to D2D communication to enable the following features:

a) Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)

b) Priority of different groups support [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
2) Enhance D2D discovery support in the presence of multiple carriers and PLMNs:

a) Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3, RAN4].
3) Consider enhancements and specify if needed to support ProSe related MCPTT requirements identified through SA1 work and embraced by SA2 and SA6 ProSe work (e.g. performance of call-set-up) [RAN2].


In above objectives, L3-based UE-to-Network Relay is a big and important point to study and it may cause much work for standardization. In this contribution, we discuss how to select a Relay UE.
2. Discussion
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Figure 1: Call flow for ProSe UE-Network Relay [2]
Figure 1 is quoted from [1], in which it specifies two Relay discovery modes. Similar to the R12, either Mode A or Mode B could be achieved by upper layer with the other mode. Either Mode A or B requires the Remote UE or Relay UE to broadcast its existence. There are multiple options to do that:

· Option 1: Use the enhanced discovery in partial and out of coverage.

· Option 2: enhance PC5 communication control plane, using PC5-C.

· Option 2a: Relay UE or Remote UE broadcasts relay discovery message by MIB-SL.

· Option 2b: introduce new RRC message to carry relay discovery message.

· Option 3: Relay UE or Remote UE transmit relay discovery message via PC5 communication user plane, using PC5-U.

· Option 3a: relay discovery message is generated by higher layer (application or NAS layer).

· Option 3b: relay discovery message is included in MAC CE.
The analysis of the above options is as following:

	
	Pros
	Cons

	Option1 
	No change to the legacy procedure.
	Remote UE and Relay UE needs to support both discovery and communication.

Depend on the progress discovery in the partial and outside network coverage scenarios, and the progress is unpredictable.



	Option 2a
	Only requires communication capability.

Align with conventional method.


	Need to introduce a new RRC message or extend MIB-SL.

The size of relay discovery message may be larger than 40 bits, which will affect performance of PSBCH [3]. 

	Option 2b
	Only requires communication capability.

Align with conventional method.

No size limit.
	Need to introduce a new RRC message.

	Option 3a
	Only requires communication capability.
Less specification effort.
	Other UEs can’t distinguish relay discovery message from legacy D2D data in AS layer. They need to decode all data it can receive.

	Option 3b
	Only requires communication capability.

Less specification effort.
Other UEs can filter the relay discovery messages in MAC.
	Less resource for the data transmission.


Considering the specification impact and efficiency, we prefer option3b or option2.
Proposal 1: Discuss adopt which option to transmit relay discovery message:
· Option 1: Use the enhanced ProSe Discovery in partial and out of coverage;
· Option 2: enhance ProSe Communication control plane on PC5;
· Option 2a: Relay UE or Remote UE broadcast relay discovery message by MIB-SL.

· Option 2b: introduce new RRC message to carry relay discovery message.

· Option 3: enhance ProSe Communication user plane on PC5;
· Option 3a: relay discovery message is generated by higher layer (application or NAS layer).

· Option 3b: relay discovery message is included in MAC CE.

The Relay UE may broadcast its existence to let Remote UE discover itself. UE to network Relay is introduced in Rel13. We should notice even a Relay capable UE may deactivate the Relay function at some cases. For example, if the Relay UE’s battery is low or the Uu connection is down, the Relay UE may deactivate the Relay function. Therefore, instead of broadcasting the existence all the time, the Relay UE should broadcast its existence only when Relay function is activated.
Proposal 2: The Relay UE should broadcast its existence only when Relay function is activated.
The Remote UE may discover multiple Relay UEs. A simple selection rule is to select the Relay UE having strongest S-RSRP, which is similar to the selection of SynRefUE. 
Proposal 3: Remote UE selects a UE to be its Relay UE at least based on S-RSRP of PC5 interface, whether considering other measurements, e.g. RSRQ etc., is FFS.

3. Conclusion
Based on the analysis in section 2, proposal is given as below.
Proposal 1: Discuss adopt which option to achieve relay discovery:

· Option 1: extend the discovery mechanism to out of coverage, Remote UE and Relay UE using out of coverage discovery mechanism to find each other, using PC5-D.

· Option 2: enhance PC5 communication control plane, using PC5-C.

· Option 2a: Relay UE or Remote UE broadcast relay discovery message by MIB-SL.

· Option 2b: introduce new RRC message to carry relay discovery message.

· Option 3: Relay UE or Remote UE transmit relay discovery message via PC5 communication user plane, using PC5-U.

· Option 3a: relay discovery message is generated by higher layer (application or NAS layer).

· Option 3b: relay discovery message is generated in MAC layer.

Proposal 2: The Relay UE should broadcast its existence only when Relay function is activated.

Proposal 3: Remote UE selects a UE to be its Relay UE at least based on S-RSRP of PC5 interface, whether considering other measurements, e.g. RSRQ etc., is FFS.
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