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1 Introduction

SA2 agreed to support discovery integrated into PC5 unicast link establishment procedure based on solution #1 Alternative 1 of TR 23.700-33 [1]. 
-
Alternative 1: UE-to-UE relay discovery and selection can be integrated into the unicast link establishment procedure as described in clause 6.4.3.1 of TS 23.304.
This contribution is to discuss expected RAN2 impact to support the integrated discovery procedure.

2 Discussion
In RAN2#119bis-e meeting [2], the followings were agreed about U2U relay discovery.
Agreements:

Proposal 1.1 (modified):

In UE-to-UE relay, the remote/relay UE in RRC_IDLE/RRC_INACTIVE or OOC can acquire discovery configuration as in Rel17 (i.e., cell-specific configuration/preconfiguration).  FFS if any restrictions specific to UE-to-UE relay are introduced for in-coverage UE in RRC_CONNECTED.   

Proposal 2.1:

Protocol stack for U2N Relay discovery is re-used for U2U Relay Discovery 

Proposal 2.2:

U2U Relay re-uses SL-SRB4 (with associated PDCP, RLC procedures and configuration) to carry discovery messages 

Proposal 4.1:

Both shared and dedicated resource pool can be used for U2U discovery transmission and Rel-17 pool selection principle is re-used. 

Proposal 5.1:

SL-RSRP and SD-RSRP can be used for relay selection/reselection criteria.  FFS 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). 

Proposal 7.1b (modified):       Relay reselection triggers include at least 1) Upper layer trigger; 2) PC5-RLF detection at the remote UE; 3) PC5-RLF indication received from the relay; 4) PC5 signal strength conditions; 5) PC5 link release message from relay to remote.  RAN2 further discuss details for trigger 4), potentially including T400 expiry.  FFS if some of the conditions could be indicated to upper layer instead of directly causing reselection.

In TR 23.700-33 [1], UE-to-UE relay discovery and selection is integrated into the unicast link establishment procedure as the figure below.
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Figure 6.1.2.1-1 5G ProSe UE-to-UE relay selection (Alternative 1) [1]
According to the figure and procedures in [1], it is understood that Direct Communication Request message with relay_indication from Source UE, Direct Communication Request message with Relay UE info (e.g., Relay UE ID) from Relay UE, Direct Communication Accept message with Relay UE info from Target UE, and Direct Communication Accept message with Relay UE info from Relay UE are messages used for relay discovery and selection purpose. The Direct Communication Accept message from Target UE to Relay UE and the Direct Communication Accept message from Relay UE to Source UE are transmitted after security establishment in each link and the messages can be considered as protected messages.
Observation 1. PC5-S message for unicast link establishment are reused as the messages for relay discovery and selection in integrated discovery procedure except relay related information e.g., Relay UE info, relay_indication.

Then from AS perspective it is not clear whether the messages mentioned above are treated as sidelink discovery messages or PC5-S messages for unicast link establishment and which SL-SRB should be used to carry the messages. Option 1 is to use SL-SRB4 and option 2 is to use SL-SRBs for normal unicast link establishment.
With option 1 if the messages are handled as sidelink discovery messages in model A and model B then SL-SRB4 can be used for unprotected messages. But existing SL-SRB4 is not specified for protected sidelink discovery message so that the protected discovery integrated messages cannot use the existing SL-SRB4. 

With option 2 if the messages are handled as PC5-S messages for unicast link establishment then we assume that SL-SRB0 is used for unprotected PC5-S messages for unicast link establishment and SL-SRB2 is used for protected PC5-S messages for unicast link establishment. In the above relay discovery and selection procedure, Direct Communication Accept message with Relay UE info from Target UE and Direct Communication Accept message with Relay UE info from Relay UE can be protected since security establishment is performed before sending the Direct Communication Accept messages from Target UE and from Relay UE, respectively. We think that the option 2 i.e., same handling as PC5-S message for unicast link establishment is simple since protocol stack and SL-SRB are already specified.
Observation 2. SL-SRB4 cannot be used for protected discovery message in discovery integrated unicast link establishment procedure.

Observation 3. SL-SRBs (e.g., SL-SRB0, SL-SRB2) specified for unicast link establishment can be reused to carry the upper layer messages in discovery integrated procedure.

Observation 4. The Protocol stack and PDCP Data PDU format for the corresponding SL-SRBs can be reused in discovery integrated procedure.

Proposal 1. RAN2 is asked to confirm that specified SL-SRBs for normal unicast link establishment can be reused to carry the messages in discovery integrated procedure.

Proposal 2. If proposal 1 is agreed, RAN2 is asked to confirm that the protocol stack and PDCP Data PDU format for the corresponding SL-SRBs can be reused in discovery integrated procedure.
Next issue is about resource pool handling for the messages using the discovery integrated unicast link establishment procedure whether the messages for the relay discovery and selection purpose can be sent using the dedicated discovery resource pool. 
We do not see any barrier in using dedicated discovery resource pool to transmit the messages for relay discovery and selection in the discovery integrated procedure if the dedicated discovery resource pool is configured. So the agreement “Both shared and dedicated resource pool can be used for U2U discovery transmission and Rel-17 pool selection principle is re-used” in RAN2#119bis-e meeting can be applied for the discovery integrated procedure.
Observation 5. Resource pool dedicated for discovery if configured can be used for the messages for relay discovery and selection purpose in discovery integrated procedure. 
Proposal 3. RAN2 is asked to confirm that both shared and dedicated resource pool can be used to transmit the messages for relay discovery and selection in discovery integrated unicast link establishment procedure.
3 Conclusion

Observation 1. PC5-S message for unicast link establishment are reused as the messages for relay discovery and selection in integrated discovery procedure except relay related information e.g., Relay UE info, relay_indication.

Observation 2. SL-SRB4 cannot be used for protected discovery message in discovery integrated unicast link establishment procedure.

Observation 3. SL-SRBs (e.g., SL-SRB0, SL-SRB2) specified for unicast link establishment can be reused to carry the upper layer messages in discovery integrated procedure.

Observation 4. The Protocol stack and PDCP Data PDU format for the corresponding SL-SRBs can be reused in discovery integrated procedure.

Observation 5. Resource pool dedicated for discovery if configured can be used for the messages for relay discovery and selection purpose in discovery integrated procedure. 
Based on the above observations, RAN2 is asked to discuss and capture the following proposals:
Proposal 1. RAN2 is asked to confirm that specified SL-SRBs for normal unicast link establishment can be reused to carry the messages in discovery integrated procedure.

Proposal 2. If proposal 1 is agreed, RAN2 is asked to confirm that the protocol stack and PDCP Data PDU format for the corresponding SL-SRBs can be reused in discovery integrated procedure.

Proposal 3. RAN2 is asked to confirm that both shared and dedicated resource pool can be used to transmit the messages for relay discovery and selection in discovery integrated unicast link establishment procedure.
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