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1 Introduction
RAN2 made a good progress on discovery and relay (re)selection in RAN2#112-e [1] and captured the agreements in TR 38.836 [2]. However, we think there are still some remaining issues. In this contribution, we discuss how to address these remaining issues. Specifically, the following issues are discussed:

· Remaining issues on resource pool of discovery

· Remaining issues on contents of discovery message
· RLF handling during relay (re)selection

· Leftover Editor Notes in TR 38.836:
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.

Editor note: For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS.
2 Discussion  
2.1 Remaining issues on resource pool of discovery
In RAN2#112-e [1], aspects on resource pool of discovery were discussed. It was agreed that both separate resource pool and shared resource pool were captured in the TR, and a new LCID is introduced for discovery message in case of shared resource pool. Related agreements were captured in TR 38.836 [2] as illustrated below: 

Resource pool to transmit discovery message can be either shared with or separated from resource pool for data transmission. 

-
In case of shared resource pool, a new LCID is introduced for discovery message, i.e., discovery message is carried by a new SL SRB. 

-
Within separated resource pool, discovery messages are treated equally with each other during the LCP procedure.
During email discussion#623 on discovery [3], below summary proposal was drafted based on majority view to also introduce the new LCID for separate resource pool. However, it was not discussed online due to lack of time:

Proposal 8: To introduce a new LCID for separate resource pool same as shared resource pool
Observation 1: It was not clear whether to introduce a new LCID for separate resource pool same as shared resource pool
We support to introduce the new LCID also for separate resource pool. The main intention is that it can further help to separate the radio resources management for discovery, existing SL SRB (PC5-S and/or PC5-RRC), and other communication traffic. We think it is valid scenario that one relay may have to handle the case to broadcast discovery and send dedicated PC5-S signaling to another peer UE. In this case, it makes sense to have different logic channel priority for discovery and PC5-S.
Observation 2: Introducing a new LCID is useful to distinguish and provide prioritization handling for discovery message from PC5-S and PC5-RRC. It is also helpful for separate resource pool.  

Proposal 1: Introduce a new LCID for discovery message for separate resource pool same as shared resource pool
2.2 Remaining issues on contents of discovery message
In RAN2#112-e [1], although RAN2 made multiple agreements on discovery resource pool and trigger condition, the contents of discovery message were not discussed. We think it is necessary to make conclusion on essential IEs included in discovery message in SI phase. 
Firstly, we think Cell ID of the serving cell of candidate relay UE is useful at least in below 2 cases for L2 U2N relay:

· RRC establishment: if an INACTIVE/CONNECTED L2 remote UE selects a relay served by different cell, it is required to perform HO/Resume to the cell of relay. It may trigger UE context transfer between gNB but some UE/gNB may prefer to avoid this latency by selecting an intra-gNB relay during relay reselection.  

· HO: After L2 remote UE reports relay’s PC5 RSRP and UE ID to source gNB, source gNB may not be able to distinguish whether the relay is connected to different gNB just based on its UE ID
Observation 3: At least for L2 U2N relay, Cell ID of relay’s serving cell is useful to determine whether inter-gNB resume/HO is required to be followed by relay (re)selection

Secondly, we think relay’s PLMN ID is also useful for L2 relays during the relay (re)selection procedure to select a relay UE in allowed PLMNs. 

Observation 4: Relay’s PLMN ID is also useful for L2 relay during the relay (re)selection procedures to select a relay UE in allowed PLMNs. 

Although the main intention of these two IEs is for L2 relay, they are essential AS information and are also useful for L3 relay. To keep discovery message contents common, we think that relay’s serving cell ID and PLMN ID should be included in both L2 and L3 relay’s discovery message. 

Proposal 2: Include relay’s serving cell ID and PLMN ID in discovery message for both L3 and L2 relay.  
2.3 RLF handling during relay (re)selection
In RAN2#112-e [1], relay (re)selection was discussed, and it was agreed that relay reselection may be triggered if RLF of PC5 link with current relay UE is detected by remote UE:

Agreements:

Proposal 8: Relay reselection may be triggered if RLF of PC5 link with current relay UE is detected by remote UE.  

However, it is not clear what is the UE behavior when PC5 RLF and/or Uu RLF is detected by relay UE. 
Observation 5: It was not concluded what is the UE behavior when PC5 RLF and/or Uu RLF is detected by relay UE. The RLF handling will be different from PC5 RLF detected by remote UE.
We tend to think RLF handling is an important feature and its functionality should be concluded in SI phase. Thus, we would like to provide our view on these two cases:

· Uu RLF detected by relay: relay UE can request to release current connected PC5 links (e.g. sending relay link release indication) to all its connected remote UE(s) to trigger relay reselection. As another alternative, relay UE can stop transmit discovery message. We prefer the 1st alternative because it is simple.
Proposal 3: When Uu RLF is detected by relay UE, relay UE sends relay link release indication to all its connected remote UE(s) to trigger relay reselection.
· PC5 RLF detected by relay: relay UE can send the PC5 RLF report (including available PC5 measurements of relays) to gNB. And it is up to gNB implementation how to handle it correspondingly, e.g. gNB could release remote UE context upon reception of PC5 RLF report in L2 relay. 
Proposal 4: When PC5 RLF is detected by relay UE, relay UE sends the PC5 RLF report including available PC5 measurements of relays to gNB. And it is up to gNB implementation how to handle it correspondingly.
2.4 Leftover Editor Notes in TR 38.836:
Current TR 38.836 [2] still has below 2 leftover Editor Notes in Section 4.2 on discovery:

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.

Editor note: For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS.
For 1st Editor Note, it was discussed in email discussion#623 on discovery [3]. And majority view is not to support it. We have the similar view as majority: although it is technically feasible for gNB to provide configuration of discovery to remote OOC UE through a relay UE, we think it is a minor signalling optimization because remote OOC UE can rely on pre-configuration in this case. Its benefit over pre-configuration is not clear to us. As it is the first release of sidelink relay, we prefer to focus on basic functionalities. Thus, we propose:

Proposal 5: For Remote UE out of coverage, it is not supported to transmit discovery message based on configuration from network if the Remote UE is already connected with network through a Relay UE, i.e. discovery transmission is based on pre-configuration.
For 2nd Editor Note, it is about stage 3 signaling details, which should be discussed in WI phase. We can change it into normal text. 

Proposal 6: In Section 4.2 of TR 38.836, change the following Editor Note on discovery to normal text:

 “Editor note: For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS.”
The TP to capture all proposals in this contribution can be found in Appendix.
3 Conclusion
In this contribution, we discuss all the remaining issues to finalize discovery and relay (re)selection in SI phase. And the TP to capture all proposals in this contribution can be found in Appendix.
Observation 1: It was not clear whether to introduce a new LCID for separate resource pool same as shared resource pool
Observation 2: Introducing a new LCID is useful to distinguish and provide prioritization handling for discovery message from PC5-S and PC5-RRC. It is also helpful for separate resource pool. 

Observation 3: At least for L2 U2N relay, Cell ID of relay’s serving cell is useful to determine whether inter-gNB resume/HO is required to be followed by relay (re)selection

Observation 4: Relay’s PLMN ID is also useful for L2 relay during the relay (re)selection procedures to select a relay UE in allowed PLMNs. 

Observation 5: It was not concluded what is the UE behavior when PC5 RLF and/or Uu RLF is detected by relay UE. The RLF handling will be different from PC5 RLF detected by remote UE.
Proposal 1: Introduce a new LCID for discovery message for separate resource pool same as shared resource pool

Proposal 2: Include relay’s serving cell ID and PLMN ID in discovery message for both L3 and L2 relay.  
Proposal 3: When Uu RLF is detected by relay UE, relay UE sends relay link release indication to all its connected remote UE(s) to trigger relay reselection.
Proposal 4: When PC5 RLF is detected by relay UE, relay UE sends the PC5 RLF report including available PC5 measurements of relays to gNB. And it is up to gNB implementation how to handle it correspondingly. 
Proposal 5: For Remote UE out of coverage, it is not supported to transmit discovery message based on configuration from network if the Remote UE is already connected with network through a Relay UE, i.e. discovery transmission is based on pre-configuration.
Proposal 6: In Section 4.2 of TR 38.836, change the following Editor Note on discovery to normal text:

 “Editor note: For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS.”
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Appendix (TP to capture proposals on U2N relay discovery)

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 both UE-to-Network Relay and UE-to-UE Relay. 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]. 
For relay UE of UE-to-Network Relay, 
-
The Relay UE needs to be within a minimum and a maximum Uu signal strength threshold(s) if provided by gNB before it can transmit discovery message when in RRC_IDLE or in RRC_INACTIVE state. 
-
Relay UE is allowed to transmit discovery message based on NR sidelink communication configuration provided by gNB in all RRC states. 
-
Relay UE supporting L3 UE-to-Network Relay is allowed to transmit discovery message based on at least pre-configuration when it is connected to a gNB which is not capable of sidelink relay operation, in case its serving carrier is not shared with carrier for sidelink operation. 

-
Relay UE supporting L2 UE-to-Network Relay should be always connected to a gNB which is capable of sidelink relay operation t including providing configurations for transmission of discovery messages. 
For remote UE of UE-to-Network Relay, 
-
The Remote UE in RRC_IDLE and RRC_INACTIVE state is allowed to transmit discovery message if measured signal strength of serving cell is lower than a configured threshold. 
-
Whether Remote UE in RRC_CONNECTED is allowed to transmit discovery is based on configuration provided by serving gNB. The detail of configuration provided by serving gNB will be discussed in WI phase.
-
No additional network configuration is needed for Uu measurement by remote UE in RRC_IDLE or RRC_INACTIVE.
-
Remote UE out of coverage is always allowed to transmit discovery message based on pre-configuration.
-
Remote UE supporting UE-to-Network Relay is allowed to transmit discovery message based on at least pre-configuration when it is directly connected to a gNB which is not capable of sidelink relay operation, in case its serving carrier is not shared with SL carrier. 

-
For Remote UE supporting L3 UE-to-Network Relay which is out of coverage and connected to a gNB indirectly, it is not feasible for the serving gNB to provide radio configuration to transmit discovery message.
The detailed definition of a gNB which is not capable of sidelink relay operation can be left for WI phase but at least should include the case that the gNB does not provide SL relay configuration, e.g., no discovery configuration.  

Relay’s serving cell ID and PLMN ID are included in discovery message.

Resource pool to transmit discovery message can be either shared with or separated from resource pool for data transmission. 

-
For both shared resource pool and separate resource pool, a new LCID is introduced for discovery message, i.e., discovery message is carried by a new SL SRB. 

-
Within separated resource pool, discovery messages are treated equally with each other during the LCP procedure.

4.3
Relay (re-)selection criterion and procedure

The baseline solution for relay (re-)selection is as follow:

Radio measurements at PC5 interface are considered as part of relay (re)selection criteria. 

-
Remote UE at least use the radio signal strength measurements of sidelink discovery messages to evaluate whether PC5 link quality of a relay UE satisfies relay selection and reselection criterion. 
-
When remote UE is connected to a relay UE, it may use SL-RSRP measurements on the sidelink unicast link to evaluate whether PC5 link quality with the relay UE satisfies relay reselection criterion. 
Further details on the PC5 radio measurements criteria, e.g., in case of no transmission on the sidelink unicast link can be discussed in WI phase. 

For relay (re-)selection, remote UE compares the PC5 radio measurements of a relay UE with the threshold which is configured by gNB or preconfigured. Higher layer criteria also need to be considered by remote UE for relay (re-)selection, but details can be left to SA2 to decide. Relay (re-)selection can be triggered by upper layers of remote UE.  
Relay reselection should be triggered if the NR Sidelink signal strength of current Sidelink relay is below a (pre)configured threshold. Also, relay reselection may be triggered if RLF of PC5 link with current relay UE is detected by remote UE. When Uu RLF is detected by relay UE, relay UE sends relay link release indication to all its connected remote UE(s) to trigger relay reselection. When PC5 RLF is detected by relay UE, relay UE sends the PC5 RLF report including available PC5 measurements of relays to gNB. And it is up to gNB implementation how to handle it correspondingly. 
The above-described baseline for relay (re)selection apply to both L2 and L3 solutions. But for RRC_CONNECTED remote UE in L2 UE-to-Network Relay scenario, gNB decision on relay selection/reselection is considered in WI phase under the above baseline. Additional AS layer criteria can be considered in WI phase for both L2 and L3 UE-to-Network Relay solutions.
For relay (re-)selection, when remote UE has multiple suitable relay UE candidates which meet all AS-layer & higher layer criteria and remote UE need to select one relay UE by itself, it is up to remote UE implementation to choose one relay UE.  This does not exclude gNB involvement in service continuity for UE-to-NW relay scenarios.
Appendix 2 (TP to capture proposals on U2U discovery)

5.2
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 both UE-to-Network Relay and UE-to-UE Relay. 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]. 
Relay UE or remote UE is allowed to transmit discovery message when triggered by upper layer. 

Both remote UE and relay UE can rely on pre-configuration unless relevant radio configuration is provided by network, either via system information or dedicated signalling.

Relay’s serving cell ID and PLMN ID are included in discovery message.
Resource pool to transmit discovery message can be either shared with or separated from resource pool for data transmission. 

-
For both shared resource pool and separate resource pool, a new LCID is introduced for discovery message i.e. discovery message is carried by a new SL SRB. 

-
Within separated resource pool discovery messages are treated equally with each other during LCP procedure.


