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1
Introduction
In RAN#66 a WI was approved and further revised in RAN#67 including the following objective [1]:

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)

In this contribution we discuss the discovery procedure to be defined in Rel-13 to support the UE-to-Network relay operation.
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Relay discovery
For UE-to-Network relay operation it is assumed that the remote UEs need to discover the potential relay-UEs prior to establishment of the UE-to-Network relay connection, for example so that the remote UEs can identify which relay-UEs offer the services that are needed by the remote UE. In RAN1#80bis the following agreements has been reached:
Agreement:

· For partial and outside network coverage discovery, PSDCH transmission is supported when PSDCH resources are (pre)configured.

· Relevant discovery pool parameters are preconfigured for out of coverage operation

· Details FFS

· The transport block size on the PSDCH is 232 bits (excluding 24 CRC bits) both for in and out of coverage operation 

· Send LS to RAN2, CC: SA2, SA3, CT1 to inform them of this agreement

· Action: “Respectfully take RAN1 agreement into account in their work”

· Note: From RAN1 perspective, this doesn’t preclude a discovery payload above L1 > 232 bits

This agreement implies that a discovery mechanism for partial and outside network coverage operation is to be supported already in Rel-13. Moreover, the message size is not assumed to be a limitation on the operation of such discovery mechanism. RAN2 has reached similar understanding in RAN2#89bis and sent a corresponding LS to SA2 [2].
One potential issue with utilizing Type 1 discovery for relay discovery in Rel-13 is the support to Model A (PUSH i.e. “I am here”) and Model B (PULL i.e. “who is there/are you there”) discovery mechanisms. However, RAN2 agreed in Rel-12 that there is no need to distinguish between these two models of discovery in Access Stratum [3]:
Agreements
3
No need to distinguish PUSH and PULL model on Access Stratum. (We assume that a mechanism to trigger transmission of a D2D discovery message upon reception of another D2D discovery message can be realized by higher layers if a need is identified (up to SA2 to discuss))

Observation 1: RAN2 agreed in Rel-12 that both discovery models A and B can be supported using PSDCH, and hence support for model B discovery itself is not sufficient motivation to introduce new discovery mechanisms in Rel-13 that are not based on PSDCH.

Naturally, if Model B discovery is required for relay operation and we only rely on Type 1 discovery then the latency to setup the relay communication is relatively high, which could bring some motivation for introducing other discovery mechanisms specifically to support relay discovery. One such mechanism is Discovery-through-Communications (DtC), which utilizes the PSSCH for conveying discovery messages, e.g. as described in [4, 5]. 
It is commonly perceived that DtC brings minimal to no impacts on physical layer, and it only requires modifications on discovery protocols. However, in Rel-12 it has been agreed that “The maximum number of Sidelink processes that a D2D UE is expected to handle is 16” [5], which imposes limitations on the discovery operation if PSSCH is used to support discovery in Rel-13. Either the UE processing capabilities need to be largely increased to support the potentially large number of discovery messages in addition to the regular D2D communications, or some mechanisms need to be introduced to limit the number of discovery messages transmitted using DtC. Such mechanism could be implemented partially by higher layers but in principle it may have impact on resource allocation for DtC, which may in turn bring physical layer impacts as well. 
Hence, we make the following proposal:

Proposal 1: PSDCH is assumed as baseline for relay UE discovery in partial and out-of-network coverage cases. Support for other mechanisms including DtC should be justified by sufficient gains. 
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Conclusion
In this contribution we discussed the discovery procedure to be defined in Rel-13 to support the UE-to-Network relay operation. We have made the following observation and proposal:
Observation 1: RAN2 agreed in Rel-12 that both discovery models A and B can be supported using PSDCH, and hence support for model B discovery itself is not sufficient motivation to introduce new discovery mechanisms in Rel-13 that are not based on PSDCH.

Proposal 1: PSDCH is assumed as baseline for relay UE discovery in partial and out-of-network coverage cases. Support for other mechanisms including DtC should be justified by sufficient gains. 
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