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1 Introduction
In the last RAN2 meeting, condition for relay discovery message transmission was discussed and following agreement has been made [1]:

	Agreement:

Proposal 2.3a [20/20]:    Discovery message transmission at the remote UE is conditioned on at least upper layer indication.    


The agreement provides condition for relay discovery message transmission based on at least upper layer indication at the remote UE. There are remaining issues to be discussed e.g., AS condition for relay discovery message transmission at the remote UE, AS condition for relay discovery message transmission at the relay UE.

We will share our view on the AS condition for discovery message transmission considering two types of discovery model and discovery integrated into PC5 unicast link establishment procedure at the remote UE and the relay UE.
2 Discussion
2.1 AS condition for relay discovery message transmission on discovery Model A
SA2 agreed to support both discovery Model A, Model B for U2U Relay discovery [2].

On discovery Model A, following baseline solution for normative phase was introduced:
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UE-to-UE Relay discovery with Model A

There are two types of UE to be considered for discovery Model A on RAN2 perspective; the source UE and the relay UE.

Following the baseline solution, the relay UE has information about target UEs to be announced within discovery message with previous discovery or existing communication or prior communication between the relay UE and target UEs. The previous discovery can be done based on the ProSe direct discovery procedure i.e., upper layer condition to transmit discovery message. 
At step 2, for periodic transmission of discovery (i.e., Announcement message) message at the relay UE, it can be based on the ProSe direct discovery procedure with U2U relay specific elements i.e., U2U discovery set.
Observation 1: For U2U discovery Model A, discovery message transmission at the relay UE is conditioned on upper layer indication.

2.2 AS condition for relay discovery message transmission on discovery Model B
On discovery Model B, following baseline solution for normative phase was introduced [2]:
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 UE-to-UE Relay discovery with Model B
There are three types of UE to be considered for discovery Model B on RAN2 perspective; the source UE, the target UE and the relay UE.

Discovery message transmission at the source UE on discovery Model B can be based on ProSe direct discovery procedure with U2U relay specific elements.
Observation 2: For U2U discovery Model B, discovery message transmission at the source UE is conditioned on upper layer indication. 
SA2 concluded the operation of the target UE when receiving the Solicitation message [2]: 

	-
For UE-to-UE Relay selection, the Source UE performs the UE-to-UE Relay selection for both Model A and Model B discovery. For Model B discovery, a Target UE may choose to respond or not to a UE-to-UE Relay, for example, based on the PC5 signal strength of each message received.


Following the conclusion above, target UE may choose to respond or not based on condition e.g., PC5 signal strength of the received discovery message. While AS condition is used on upper layer to determine to respond the each message received, condition for discovery message transmission does not require AS condition at the target UE.

Observation 3: For U2U discovery Model B, discovery message transmission at the target UE is conditioned on upper layer indication.
According to the company responses in offline discussion during last meeting [3], relay UE may consider channel quality between the remote UE and the relay UE as condition to transmit discovery message. 

In our understanding, AS condition of relay UE to transmit discovery message (i.e., Solicitation message or Response message) might be duplicated condition i.e., the target UE may choose to respond or not based on the PC5 signal strength of the received Solicitation message.

Observation 4: For U2U discovery Model B, discovery message transmission at the relay UE is conditioned on upper layer indication. 
2.3 AS condition for relay discovery message transmission on discovery integrated into PC5 unicast link establishment procedure
SA2 concludes to support discovery integrated into PC5 unicast link establishment procedure and baseline solution [2]:
	-
Discovery integrated into PC5 unicast link establishment procedure is supported. Sol#1 Alt1 is used as basis for normative phase.
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5G ProSe UE-to-UE relay selection (Alternative 1)
There are three types of UE to be considered for discovery integrated into PC5 unicast link establishment procedure on RAN2 perspective; the source UE, the target UE and the relay UE.

At the step 1 in baseline solution, similar to observation 2, integrated DCR message transmission at the source UE could be based on upper layer indication.
Observation 5: On discovery integrated into PC5 unicast link establishment procedure, discovery message transmission at the source UE is conditioned on upper layer indication. 

At the step 2 in baseline solution, the relay UE decides to participate in the procedure [2]. 

	When a UE-to-UE relay receives a Direct Communication Request or a Solicitation message with the relay_indication set, then it shall decide whether to forward the message (i.e. modify the message and broadcast it in its proximity), according to e.g. Relay Service Code if there is any, Application ID, authorization policy (e.g. relay for specific ProSe Service), the current traffic load of the relay, the radio conditions between the source UE and the relay UE, etc.


It mentions channel quality between the source UE and the relay UE as condition to participate. In our understanding, it is similar condition of the target UE to respond discovery message on discovery Model B i.e., observation 3.

Observation 6: On discovery integrated into PC5 unicast link establishment procedure, discovery message transmission at the relay UE is conditioned on upper layer indication. 

At the step 4 in baseline solution, the target UE decides which path to choose [2]. 

	It may exist a situation where multiple UE-to-UE relays can be used to reach the target UE or the target UE may also directly receive the Direct Communication Request or Solicitation message from the source UE. The target UE may choose which one to reply according to e.g. signal strength, local policy (e.g. traffic load of the UE-to-UE relays), Relay Service Code if there is any or operator policies (e.g. always prefer direct communication or only use some specific UE-to-UE relays).


It mentions signal strength between the target UE and the relay UE as condition to reply. In our understanding, it is also similar condition of the target UE to respond discovery message on discovery Model B i.e., observation 3.

Observation 7: On discovery integrated into PC5 unicast link establishment procedure, discovery message transmission at the target UE is conditioned on upper layer indication. 

Based on the above observations, we propose:

Proposal 1: Discovery message transmission of UE-to-UE relay is conditioned on upper layer indication.
2.4 AS condition to decide forwarding or response discovery message
According to above analysis, SA2 considers PC5 signal strength as condition to decide forwarding or response discovery message at the relay UE and the target UE. 
Selection of the relay UE is performed by the source UE on Model A/B and by both the source UE and the target UE on discovery integrated into PC5 unicast link establishment procedure [2].

	-
For UE-to-UE Relay selection, the Source UE performs the UE-to-UE Relay selection for both Model A and Model B discovery. For Model B discovery, a Target UE may choose to respond or not to a UE-to-UE Relay, for example, based on the PC5 signal strength of each message received.
-
The Target UE performs the UE-to-UE Relay selection if the UE-to-UE relay discovery is integrated into PC5 unicast link establishment procedure, i.e. upon receiving a Direct Communication Request from the Source UE via one or more UE-to-UE Relay UEs.
-    UE-1 receives the Direct Communication Accept message from relay-1. UE-1 chooses path according to e.g. policies (e.g. always choose direct path if it is possible), signal strength, etc. If UE-1 receives Direct Communication Accept / Response message request accept directly from UE-2, it may choose to setup a direct PC5 L2 link with UE-2 as described in clause 6.4.3.1 of TS 23.304 [3], then step 6 is skipped.


On discovery integrated into PC5 unicast link establishment procedure, the target UE may choose which one to reply according to e.g. signal strength, and it is relay selection at the target UE. In other words, criteria to respond discovery message is criteria to select U2U relay at the target UE. 
Observation 8: AS layer criteria to respond discovery message corresponds to AS layer criteria to select U2U relay at the target UE on discovery integrated into PC5 unicast link establishment procedure.
Referring to the agreement from the last RAN2 meeting, SL-RSRP and SD-RSRP can be used for relay selection/reselection criteria [1]. 

	Proposal 5.1:

SL-RSRP and SD-RSRP can be used for relay selection/reselection criteria.  RAN2 discusses when each of the two quantities are used and whether to re-use the criteria in Rel17.
Proposal 7.1a:       Relay selection triggers include at least 1) Upper layer trigger; 2) PC5 signal strength conditions.  RAN2 further discuss details for trigger 2).


Based on the observation and the agreement above, the selection/reselection criteria is used to criteria to respond discovery message for discovery integrated DCR. It is same for discovery Model B. So the unified solution could be applied for both case. 
Proposal 3: RAN2 to discuss relay selection/reselection criteria can be reused for criteria to respond discovery message at the remote UE.
For the criteria to decide forwarding at the relay UE, We don’t see much benefit to have different criteria between forwarding and response. RAN2 need to discuss to have same or different criteria at the remote UE and the relay UE.

Proposal 4: RAN2 to discuss relay selection/reselection criteria can be reused for criteria to forward discovery message at the relay UE.
3 Conclusion

Observation 1: For U2U discovery Model A, discovery message transmission at the relay UE is conditioned on upper layer indication.
Observation 2: For U2U discovery Model B, discovery message transmission at the source UE is conditioned on upper layer indication. 

Observation 3: For U2U discovery Model B, discovery message transmission at the target UE is conditioned on upper layer indication.
Observation 4: For U2U discovery Model B, discovery message transmission at the relay UE is conditioned on upper layer indication.
Observation 5: On discovery integrated into PC5 unicast link establishment procedure, discovery message transmission at the source UE is conditioned on upper layer indication. 

Observation 6: On discovery integrated into PC5 unicast link establishment procedure, discovery message transmission at the relay UE is conditioned on upper layer indication. 

Observation 7: On discovery integrated into PC5 unicast link establishment procedure, discovery message transmission at the target UE is conditioned on upper layer indication. 

Observation 8: Criteria to respond discovery message is criteria to select U2U relay at the target UE on discovery integrated into PC5 unicast link establishment procedure.
Based on the above observations, RAN2 is asked to discuss and capture the following proposal:
Proposal 1: Discovery message transmission of UE-to-UE relay is conditioned on upper layer indication.
Proposal 2: RAN2 to discuss criteria to decide forwarding or response discovery message.
Proposal 3: RAN2 to discuss relay selection/reselection criteria can be reused for criteria to respond discovery message at the remote UE.
Proposal 4: RAN2 to discuss relay selection/reselection criteria can be reused for criteria to forward discovery message at the relay UE.
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