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1. Introduction

In RAN2 #112e meeting, the discovery procedure was discussed with agreements reached on aspects of Protocol, Message differentiation, Configuration used for discovery message transmission, etc. 
This contribution would further discuss the following aspects:

· SA2 solution on discovery model/protocol stack and update TR 38.836 accordingly;

· Remaining editor notes on discovery related configuration details.

2. Discussion

2.1 Protocol stack
During SA2 study[1], the conclusion for discovery is as follows:

	8.1
Key Issue #1: ProSe Direct discovery

For Key Issue #1 (ProSe Direct discovery), the following aspects are concluded:

-
For discovery procedure over PC5 for commercial services and public safety, both model A and model B as defined in TS 23.303 [9] are recommended to be standardized.

NOTE 1:
Mechanism for discovering a UE-to-Network Relay and UE-to-UE Relay can be concluded in KI#3 and KI#4.

-
PC5 communication channel is used to carry the discovery message over PC5 and discovery message over PC5 is differentiated with other PC5 messages by AS layer.

NOTE 2:
Whether PC5-S signalling or any other new signalling in upper layer is used will be decided during the normative phase based on the protocol stack and the message structures/formats to be defined for PC5 direct discovery.

-
Whether and how to transmit metadata in disc
<omitted…>

Regarding group discovery/management to support public safety, the following conclusion is made: 

-
Pre-configured or provisioned information can be used for the ProSe Direct Discovery procedure as specified in TS 23.303 [9] clause 5.3.7 (Direct Discovery for Public Safety use). However, usage of the PC5-D protocol stack for direct discovery in clause 5.3.7 of TS 23.303 [9] is excluded as it is concluded above to use the PC5 communication channel to carry the discovery message over PC5 (Refer to NOTE 2). The pre-configured or provisioned information are expected to be concluded in KI#3 and KI#8.


 According to SA2, we can have the following observations:
Observation 1: PC5 communication channel is used to carry the discovery message over PC5.
Observation 2: PC5-D protocol stack for direct discovery in clause 5.3.7 of TS 23.303 is excluded for the protocol stack of discovery message, and whether PC5-S signalling or any other new signalling in upper layer is up to SA2 during normative phase.
Therefore, for the current text in TR 38.836[2], which says ‘The protocol stack of discovery message is similar or identical to PC5-S signalling as illustrated in Figure 16.9.2.1-2 of 38.300 [4].’, should be updated as this is up to SA2 and the protocol stack can be possible to be a totally new kind of signaling in upper layer.

Proposal 1: Update TR 38.836 to clarify the protocol stack of discovery message will be decided in SA2 during the normative phase, and adopt TP in Annex.
2.2 Discovery model

According to SA2[1], the discovery model is actually different for different architectures (i.e., L2/L3 and U2N/U2U). it is summarized as follows:

	The following is taken as interim conclusions for the L3 UE-to-Network Relay solution:

-
For L3 Relay discovery procedure, it is proposed to adopt the standalone discovery procedure (i.e. Model A and Model B), and, the additional information advertised by Relay UE as described in Sol#28 as the basis for normative work.

The followings are taken as interim conclusions for the L2 UE-to-Network Relay solution:

-
For Relay discovery, the standalone discovery is used, and both Model A and Model B are supported.

The followings are taken as interim conclusion for Layer-3 UE-to-UE relay:

-
UE-to-UE Relay discovery and selection are supported by:

-
Model A discovery (as described in sol#11);

-
Model B discovery (as described in sol#8); and

-
Integrated PC5 unicast link establishment procedure (as described in sol#8).

The following are taken as interim conclusions for the L2 UE-to-UE Relay:

-
For UE-to-UE Relay discovery, both Model A and Model B are supported. It is recommended that Relay discovery is integrated into the PC5 unicast link establishment procedure.


Observation 3: Relay discovery integrated into the PC5 unicast link establishment procedure is considered to be supported by SA2 for L2/L3 UE-to-UE Relay.
In TR 38.836 as we only capture mode A/B as “Model A and model B discovery model as defined in clause 5.3.1.2 of TS 23.303 [3] are taken as a working assumption for both UE-to-Network Relay and UE-to-UE Relay” but with integrated PC5 unicast link establishment procedure missed for one alternative of discovery model for U2U relay. Therefore,

Proposal 2: Update TR 38.836 to clarify integrated PC5 unicast link establishment procedure should also be considered for U2U architecture, and adopt TP in Annex.
2.3 Configuration for discovery message
Also, in last meeting, there is discussion on whether it is necessary/feasible for the gNB to provide radio configuration for an OOC remote UE to send discovery signal. For L2 SL relay, some companies think that it is not necessary for the gNB to provide the related radio configurations to an OOC remote UE. For L3 SL relay, it was agreed that ‘it is not feasible for serving gNB to configure an out of coverage remote UE with radio configuration for transmission of discovery message’. And in TR 38.836, there is an editor note saying:

· Editor note: For Remote UE out of coverage, it is FFS whether transmission of discovery message is based on configuration from network if the Remote UE is already connected with network through a Relay UE.
In our opinion, this issue should still be discussed for L2 U2N relay. When no radio configuration is provided, it may purely depend on the pre-configuration to perform discovery and reselect to another relay UE. Although this can be workable, it is somehow strange that the OOC remote UE has already connected with NW with end-to-end connection while it has to depend on pre-configuration, and in fact the NW would just regard the remote UE as normal UE just with indirect RRC connection.
So for L2 SL relay, we think it would a simple and unified solution for the gNB to configure an OOC remote UE via indirect link, and the radio configuration contents can include necessary configurations for discovery with details further discussed. Hence, we propose:
Proposal 3: For L2 U2N relay, OOC remote UE can be provided with radio configuration to transmit SL relay discovery signal via indirect connection. 

Another editor note is about the details of discovery related configuration, as follows.
· Editor note: For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS.
In our mind the content of configuration depends on the function/procedure we would like to support in discovery procedure, e.g. if we further discuss additional relay selection/reselection criterion, some information may be needed in discovery message, e.g., cell ID, relay UE ID, etc. Meanwhile, we may need to cooperate with SA2 on discovery message structures/formats as well, which can be handled in normative phase. Therefore, we suggest for Remote UE in RRC_CONNECTED, the detail of discovery related configuration provided by serving gNB is discussed in WI stage.
Proposal 4: For Remote UE in RRC_CONNECTED, the detail of discovery related configuration provided by serving gNB is discussed in WI stage.
3. Conclusion

In this contribution, we have discussed some remaining issues on discovery procedure. Based on the discussion, we have the following observations:

Observation 1: PC5 communication channel is used to carry the discovery message over PC5.
Observation 2: PC5-D protocol stack for direct discovery in clause 5.3.7 of TS 23.303 is excluded for the protocol stack of discovery message, and whether PC5-S signalling or any other new signalling in upper layer is up to SA2 during normative phase.
Observation 3: Relay discovery integrated into the PC5 unicast link establishment procedure is considered to be supported by SA2 for L2/L3 UE-to-UE Relay.
Based on the above discussion and observations, we have the following proposals:

Proposal 1: Update TR 38.836 to clarify the protocol stack of discovery message will be decided in SA2 during the normative phase, and adopt TP in Annex.
Proposal 2: Update TR 38.836 to clarify integrated PC5 unicast link establishment procedure should also be considered for U2U architecture, and adopt TP in Annex.
Proposal 3: For L2 U2N relay, OOC remote UE can be provided with radio configuration to transmit SL relay discovery signal via indirect connection.
Proposal 4: For Remote UE in RRC_CONNECTED, the detail of discovery related configuration provided by serving gNB is discussed in WI stage.
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5. Appendix- Text Proposal
4.2
Discovery

Model A and model B discovery model as defined in clause 5.3.1.2 of TS 23.303 [3] are taken as a working assumption for UE-to-Network Relay. The protocol stack of discovery message will be decided in SA2 during the normative phase.
5.2
Discovery

Discovery model of mode A, mode B and integrated PC5 unicast link establishment procedure as defined in clause 8.4 of TS 23.752 [6] are taken as a working assumption for UE-to-UE Relay. The protocol stack of discovery message will be decided in SA2 during the normative phase.
