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1
Introduction
RAN#66 meeting approved the eD2D WID [1], which includes UE-to-Network Relay.
	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)


From the description of the WID, some details of this scenario are not crystal clear. In this contribution, we will discuss the possible scenarios of UE-to-Network relay.
2
Discussion

From the RAN perspective, the UE-to-Network relay scenario is depicted in Fig.1. 
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Fig.1 Scenario of UE-to-Network Relay

From SA2’s discussion, the UE-to-Network relay (or so-called “relay UE”) can serve multiple remote UEs and may allocate an IP address
 (IPv4 or IPv6) to the served remote UEs. 
For unicast services (excluding for example MBMS and SC-PTM), and for simplicity in release 13 we can assume a remote UE can only relay its data through a single UE-to-Network relay UE at a given time.

Proposal 1: In Rel-13 one UE-to-Network relay can serve multiple remote UEs, while a remote UE relays unicast service data through only one UE-to-Network relay at a given time.
If a remote UE is interested in MBMS services, it is possible that a remote UE is interested in two different TMGIs, and that this MBMS traffic is forwarded from the network by different relay UEs. In this case, it is beneficial for the remote UE to be served by multiple relays.
Proposal 2: In the case of relay UE forwarding MBMS group traffic, RAN2 is requested to discuss if a remote UE can be served by multiple UE-to-Network relays to receive MBMS services.

The UE acting as a UE-to-Network relay should be in coverage of E-UTRAN and should have a reliable connection to the eNB. If a remote UE is out of coverage of network, this UE can try to find a suitable UE-to-Network relay UE to continue cellular service including unicast and eMBMS. On the other hand, if a UE is at the edge of coverage of E-UTRAN and has an unreliable connection to its serving cell (e.g., RLF detected) it is also beneficial for this UE to be served by a relay UE which has a reliable radio link to the network.
Proposal 3:  A UE out of coverage or at the edge of coverage of E-UTRAN can be served by a UE-to-Network relay.

UE-to-UE relay was discussed in SA2, but is not included in the RAN eD2D WID. If UE-to-UE relaying is supported, it is possible that remote UEs which support UE-to-UE relay functionality can forward the data between a UE-to-Network relay and other UEs. However, this is out of the scope of the release 13 RAN eD2D WID. RAN WGs should focus on the one-hop UE-to-Network relay scenario.
Proposal 4: RAN WGs should focus on the one-hop UE-to-Network relay scenario.

In Rel-12, a UE can perform ProSe communication and WAN communication in its Pcell on a public safety ProSe carrier. A UE could also perform WAN communication on cells not supporting ProSe communication, while performing ProSe communication on a non-serving ProSe carrier which is preconfigured in the device. As per the description of eD2D WI, Rel-13 UE-to-Network relay should be based on Rel-12 work. Therefore, there are two possible cases for UE-to-Network relay:
· Intra-Frequency case: the WAN communication between the relay UE and the eNB, and the ProSe communication between the relay UE and the remote UE, are both performed on a public safety ProSe carrier;

· Inter-Frequency case: The WAN communication between the relay UE and the eNB is performed on a carrier not supporting ProSe communication, while the ProSe communication between the relay UE and the remote UE is on a public safety ProSe carrier.

RAN2 should decide if there is a need to support both use cases for UE-to-Network relay.
Proposal 5: RAN2 should support both intra-frequency and inter-frequency cases for WAN communication and ProSe communication in UE-to-Network relay.
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Fig.2 Frequencies used for UE-to-Network Relay

3
Conclusion

This contribution discusses different scenarios for ProSe UE-to-Network relay, that should be supported in the release 13 eD2D WI. We have the following proposals:
Proposal 1: In Rel-13 one UE-to-Network relay can serve multiple remote UEs, while a remote UE relays unicast service data through only one UE-to-Network relay at a given time.
Proposal 2: In the case of relay UE forwarding MBMS group traffic, RAN2 is requested to discuss if a remote UE can be served by multiple UE-to-Network relays to receive MBMS services.

Proposal 3:  A UE out of coverage or at the edge of coverage of E-UTRAN can be served by a UE-to-Network relay.
Proposal 4: RAN WGs should focus on the one-hop UE-to-Network relay scenario.
Proposal 5: RAN2 should support both intra-frequency and inter-frequency cases for WAN communication and ProSe communication in UE-to-Network relay.
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� At this time SA2 is still discussing the details of how the remote UE should get its IP address. There appears to be an understanding forming among several companies that service continuity implies the preservation of the UE’s IP address allocated by the PGW.
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