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1. Introduction
Based on study item [1], some of the main objectives for sidelink-based UE-to-network and UE-to-UE relay include the following aspects:

A.
Relay (re-)selection criterion and procedure;
B.
Relay/Remote UE authorization;

C.
QoS for relaying functionality;

D.
Service continuity during path switching between direct Uu connection and PC5 relayed connection;

E.
Security of relayed connection;

F.
Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;

In this contribution, we considered some of the issues needed to support relaying, particularly on the aspects of relay (re)selection. 
2. Discussion 

During the previous meeting, the following agreements related to U2N and U2U discovery have been reached:

[Easy] Proposal1: Model A/ B discovery model similar to LTE is reused for U2N relay

[Easy]Proposal2: Model A/ B discovery model similar to LTE is reused for U2U relay also
[Easy]Proposal3: Send a LS to inform SA2 of RAN2’s assumption on discovery models for both U2N relay and U2U relay. 

[Easy]Proposal4: RAN2 take agreed discovery model for U2N relay and U2U relay as working assumption while waiting for SA2’s response
[Easy]Proposal5: Discovery message is carried over SL SRB with control plane protocol stack  similar or identical to PC5-S (PC5-S/PDCP/RLC/MAC/PHY). FFS whether new SL SRB is introduced for discovery message. 

[Easy]Proposal6: Solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic

[Easy]Proposal10: For U2N relay, relay UE is allowed to transmit/receive discovery message when it is in coverage and relevant control parameters including e.g. Uu signal quality thresholds and communication configuration are provided by network

[Easy]Proposal11: For U2N relay, LTE principle i.e. one lower threshold and one upper threshold can be reused for relay UE in IDLE/INACTIVE state to decide whether it is allowed to transmit/receive discovery message

[Easy]Proposal12: For U2N relay, relay UE in CONNECTED state is allowed to transmit/receive discovery message if sidelink communication configuration is provided from network.  FFS for the case that the serving gNB is not SL-capable (if applicable).

[Easy]Proposal14: for U2N relay, remote UE in IDLE/INACTIVE state is allowed to transmit/receive discovery message when signal strength of Uu interface is lower than one configured threshold by network.  FFS the details of the idle measurements and possible additional network configuration.

[Easy]Proposal15: for U2N relay, whether remote UE in CONNECTED state is allowed to transmit/receive discovery is based on configuration provided by serving gNB and detail is FFS. FFS for the case that the serving gNB is not SL-capable (if applicable).

[Easy]Proposal16: for U2N relay, remote UE out of coverage is always allowed to transmit/receive discovery message based on pre-configuration in the initial access case (i.e. not already connected through relay). FFS whether based on configuration from network in case the remote UE is already connected through a relay.

[Easy]Proposal17: RAN2 concludes that authorization of both relay UE and remote UE has no RAN2 impact

[Easy]Proposal18: RAN2 concludes that limited impact on RAN3 for UE-to-Network relay can be left for normative work item phase

· The foregoing proposals are agreed

· LS to SA2 (P3 above) to be treated in a short post-meeting discussion.

Based on the agreements above, Model A and Model B discoveries are applicable to both U2N and U2U relaying. And as mentioned by the rapporteur in the email discussion [2]:
“In general, the relay selection/reselection occurs along with the NR sidelink relay discovery procedures. Preliminary agreements on the scenarios for which SL relay discovery is allowed… In principle, relay (re)selection may occur in whatever scenario in which SL relay discovery has been allowed and performed”.  

Therefore, there is already a common understanding that relay (re)selection can be initiated as part of the discovery process.
Observation 1
Relay (re)selection may be performed as part of the SL relay discovery process.

2.1. U2N relay (re)selection with discovery 

With the understanding in Observation 1 for relay (re)selection, we should also consider how the remote UE selects a relay UE based on the discovery information.  If we assume the most typical scenario whereby the remote UE is OOC, there may be multiple relay UEs that are available to connect the remote UE to the gNB, and assuming the relay UEs are all connected to the same cell on the same frequency, then it would be straightforward for the remote UE to choose the relay UE that has the best SL connection.  However, for L2 relay, if the remote UE is receiving discovery announcements from the relay UE it should already be under the control of the gNB, i.e.,  the remote UE is essentially performing cell reselection; therefore, the rule for cell reselection priority should also be applicable to the remote UE; however, currently it is not yet clear if the remote UE can receive SIB3/SIB4 while it’s OOC and how the SIBs may be relayed to the remote UEs before a relay UE is selected. Since the discovery procedure is an integral part of the relay (re)selection, it could be considered if neighbour frequency/cell information can be provided as part of the discovery process to facilitate the remote UE’s ability to perform reselection based on the gNB’s configuration rather than using pre-configuration. Currently, in SA2, the discovery message may already include the ECGI that the ProSe UE-to-Network Relay is camped on [3], so we could consider if the discovery message could also include neighbour frequency/cell.  And for consistency between U2N and U2U relay, this neighbour cell/frequency inclusion may be part of the U2U list discussed in section 2.2.
Proposal 1
RAN2 should consider how the neighbour cell/frequency information are relayed to OOC remote UEs. 
2.2. U2U relay (re)selection with discovery  
Similarly, we should consider the discovery process that facilitates the relay UE (re)selection in the U2U relaying case.  In contrast to the U2N case, the typical U2U scenario assumes all remote UEs and relay UEs are OOC; therefore, connecting the two remote UEs via the relay UE involves the evaluations of two PC5 connections before the best relay UE can be selected.  
Observation 2
For U2U relay (re)selection the evaluations of two PC5 connections are needed when both the transmitting and receiving remote UEs are OOC.  

Therefore, it is insufficient for the remote UE to select a relay based on its PC5 connection to the candidate relay UE.  To consider how a discovery procedure can help with relay (re)selection, we could consider SA2’s description of Solution#11 from [4] that is applicable to both L2 and L3 for U2U Model A discovery:
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Figure 1:  UE-to-UE Relay discovery with Model A (Fig. 6.11.3.1.1-1 in [4])
In particular, in step 3 of Figure 1, a list of "Target User Info" parameters (including users of UE-1 and UE-2) that have been gathered during Group Member Discovery in step 2 is provided as part of its Model A announcement. Therefore, when the transmitting remote UE received the discovery announcement from the candidate relay UE it would already know whether the target UE or receiving remote UE is reachable via the relay UE.  However, this is also insufficient for the transmitting remote UE to just know that the target UE is reachable, it should also know the PC5 radio link between the candidate relay UE and the target UE.  In particular, the candidate relay UE should also provide the RSRP measurements associated with all the neighbouring UEs that it sees and forms a list (i.e., a neighbour list) which should be included as part of the discovery announcement.  This is depicted in Figure 2. 
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Figure 2:  UE-to-UE Relay discovery with Model A
It is also assumed for the neighbour list described in Figure 2, that the information can be updated whenever a discovery announcement is received from neighbouring UE.  

Proposal 2
As part of the relay UE’s discovery announcement, the list of reachable neighbouring UEs and their associated radio link strengths should be included in the discovery announcements. 
If such a neighbour list is included in all the candidate relay UEs, then it is possible for the transmitting remote UE to determine which candidate relay UE to (re)select.  With reference to Figure 3, the transmitting remote UE (UE1) would likely choose Relay B since the connection between Relay B and the target UE (UE2) is stronger than that with Relay A.  UE1 would also need to factor in its own connection towards the candidate relay UEs before a selection can be made. 
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Figure 3:  UE-to-UE Relay (re)selection using the neighbour list

In order for the remote UE to (re)select among all candidate relay UEs, in one example, it could choose the relay UE based on the MCS needed to support either radio links, since the data rate will be dependent on the worst of the 2 radio links. Therefore, the relay UE with the “best” supportable MCS could be chosen as the relay UE to reduce the bottleneck link. And once the transmitting relay UE chooses the proper relay, the choice should be relayed to the receiving remote UE. In another example, a balanced approach between the two PC5 paths could be used whereby the MCS of both links are taken into account.
Proposal 3
Relay (re)selection may be based on the supportable MCS in both PC5 radio links. 
3. Conclusion 

In this contribution, the use of discovery message for both U2N and U2U relay (re)selection is discussed.  RAN2 is kindly asked to take into account the observations and proposals below: 
Observation 1
Relay (re)selection may be performed as part of the SL relay discovery process.

Proposal 1
RAN2 should consider how the neighbour cell/frequency information are relayed to OOC remote UEs. 

Observation 2
For U2U relay (re)selection the evaluations of two PC5 connections are needed when both the transmitting and receiving remote UEs are OOC.  

Proposal 2
As part of the relay UE’s discovery announcement, the list of reachable neighbouring UEs and their associated radio links should be included in the discovery announcements. 
Proposal 3
Relay (re)selection may be based on the supportable MCS in both PC5 radio links.
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