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1. Introduction
In RAN2#120 meeting[1], the Discovery and Relay (re)selection for U2U have been discussed and some agreements have been reached on e.g. how to acquire discovery configuration, and triggers of relay (re)selection. 
In this contribution, we will further discuss the left issues for common L2/L3 parts for U2U relaying, including:
· gNB involvement and authorization
· Condition for Discovery message transmission
· Clarification on the role of source and target remote UE in relay selection/reselection
· Relay (re)selection criteria
2. Discussion
2.1 gNB involvement and authorization
After RAN2 #119e meeting in August of 2021, the LS from SA2 was sent to RAN2 to ask the questions about L2/L3 authorization information for L2/L3 U2U remote/relay UE. However, the related discussion was postponed continuously.
#119bis-e meeting 
Agreement:
RAN2 postpone discussion of authorization for UE-to-UE relay and intend to reply to the SA2 LS in R2-2209357 when there is progress.

#120 meeting
R2-2211120	LS on ProSe Authorization information related to UE-to-UE Relay operation to NG-RAN (S2-2207518; contact: LGE)	SA2	LS in	Rel-18	FS_5G_ProSe_Ph2, NR_SL_relay_enh	To:RAN2, RAN3
· Postponed
The reason to ask RAN2 is clearly stated in the LS that:
· Because how NG-RAN operation is performed to support UE-to-UE Relay operation, e.g. applying the network scheduled operation mode is within RAN2 remit
In order to have an answer to the LS, we understand we should make agreements on gNB control for U2U relay as soon as possible.
In RAN2 #120 meeting summary for U2U relay[2], there are two untreated proposals related to gNB as follows:
	Proposal 3: RAN2 to discuss in U2U relay, RRC_CONNECTED UEs obtain discovery configuration from SIB or dedicated signalling.
Proposal 4: RAN2 to agree that mode-1 and mode-2 are supported in U2U relay for both remote UEs and relay UE.


In our understanding, although we agreed that gNB control should be minimized for U2U relay, making RRC_CONNECTED remote/relay UEs obtain discovery configuration from dedicated signalling is quite aligned with legacy sidelink design. On the other hand, it does not mean that special configuration for U2U relaying is needed even discovery configuration acquisition with dedicated signalling is supported, which is one of the key factors about whether the gNB control can be minimized. Therefore, we propose to support discovery configuration acquisition with dedicated signalling for RRC_CONNECTED remote/relay UEs in U2U relay but clarify that at least no U2U special configuration is needed so far.
[bookmark: _Ref127540665]Observation 1: Making RRC_CONNECTED remote/relay UEs obtain discovery configuration from dedicated signalling is aligned with legacy sidelink design and does not mean U2U special configuration is needed.
[bookmark: _Ref127540668]Proposal 1: RAN2 to agree that in U2U relay, RRC_CONNECTED remote/relay UEs can obtain discovery configuration via dedicated signalling. 
[bookmark: _Ref127540669]Proposal 2: No U2U relay special configuration is needed (e.g. for discovery configuration acquisition) in the dedicated signalling to RRC_CONNECTED remote/relay UEs.
For mode1/mode2 resource allocation, there has not been any technical argument about why we cannot reuse the legacy design, so we can also try to agree that mode-1 and mode-2 are supported in U2U relay for remote/relay UEs.
[bookmark: _Ref127540670]Proposal 3: Resource allocation mode-1 and mode-2 are supported in U2U relay for both remote UEs and relay UE.
With the above proposals, we understand we can send some initial feedback to SA2 about the authorization. In our understanding, we can at least conclude that L3 U2U relay authorization is not needed to make a progress, because we think the L3 U2U UEs are the same as normal sidelink UEs in the perspective of communication procedure, despite some of them are serving as remote UE and others are relay UEs. For L2 U2U relay authorization, although the authorization information may not be needed in terms of discovery configuration or resource allocation, it is still not clear whether the gNB should know the role of remote UE and/or relay UE during some other procedure and provide dedicated handling, e.g. in QoS split. Therefore, authorization for L2 U2U relay can be further discussed.
[bookmark: _Ref127540666]Observation 2: It remains open whether the gNB should know the role of remote UE and/or relay UE during some procedure and provide dedicated handling, e.g. in QoS split.
[bookmark: _Ref127374417][bookmark: _Ref127540671]Proposal 4: From RAN2’s point of view, the authorization information regarding whether the UE is authorized to act as a 5G ProSe Layer-3 UE-to-UE Relay or Layer-3 U2U UE, is not needed in "5G ProSe authorised" information. FFS for Layer-2 UE-to-UE relay and Layer-2 U2U UE. 
[bookmark: _Ref127540673]Proposal 5: If Proposal 4 is agreed, send a reply LS to SA2 on authorization.
2.2 Discovery
[bookmark: _Ref118395846]In RAN2 #120 meeting, condition of UE-to-UE relay selection was discussed but not for condition of discovery. There was an FFS as follows:
Agreements:
UE-to-UE relay selection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of the direct link falling below a threshold.  FFS which remote UE (or both) can trigger relay selection.  FFS the relationship between selection and discovery.
As analysed in the summary[2], in U2N, discovery transmission condition at remote UE and relay selection trigger at remote UE, are using the same condition. In TS 38.331, to take the IDLE UE as an example[3]:
	TS 38.331
For discovery:
5.8.13.3	NR sidelink discovery transmission
A UE capable of NR sidelink discovery that is configured by upper layer to transmit NR sidelink discovery message shall:
1>	if the frequency used for NR sidelink discovery is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message; or if the frequency used for NR sidelink discovery is included in sl-FreqInfoList within SIB12:
<omitted…>
2>	else if the cell chosen for NR sidelink discovery transmission provides SIB12:
3>	if the UE is acting as NR sidelink U2N Relay UE and sl-DiscConfigCommon is included in SIB12, and if the NR sidelink U2N Relay UE threshold conditions as specified in 5.8.14.2 are met based on sl-RelayUE-ConfigCommon in SIB12; or
3>	if the UE is selecting NR sidelink U2N Relay UE / has a selected NR sidelink U2N Relay UE and sl-DiscConfigCommon is included in SIB12, and if the NR sidelink U2N Remote UE threshold conditions as specified in 5.8.15.2 are met based on sl-RemoteUE-ConfigCommon in SIB12; or
3>	if the UE is performing NR sidelink non-relay discovery:
4>	if SIB12 includes sl-DiscTxPoolSelected for NR sidelink discovery transmission on the concerned frequency, and a result of full/partial sensing, if selected and is allowed by sl-AllowedResourceSelectionConfig, on the resources configured in the sl-DiscTxPoolSelected for NR sidelink discovery transmission is available in accordance with TS 38.214 [19] or random selection, if allowed by sl-AllowedResourceSelectionConfig, is selected:
5>	configure lower layers to perform the sidelink resource allocation mode 2 based on resource selection operation according to sl-AllowedResourceSelectionConfig using the pools of resources indicated by sl-DiscTxPoolSelected for NR sidelink discovery transmission on the concerned frequency in SIB12 as defined in TS 38.321 [3];
<omitted…>
5.8.15.2	NR Sidelink U2N Remote UE threshold conditions
A UE capable of NR sidelink U2N Remote UE operation shall:
1>	if the threshold conditions specified in this clause were previously not met:
2>	if threshHighRemote is not configured; or the RSRP measurement of the PCell, or the cell on which the UE camps, is below threshHighRemote by hystMaxRemote if configured, or
<omitted…>
3>	consider the threshold conditions to be met (entry);
<omitted…>
For relay selection:
5.8.15.3	Selection and reselection of NR sidelink U2N Relay UE
A UE capable of NR sidelink U2N Remote UE operation that is configured by upper layers to search for a NR sidelink U2N Relay UE shall:
<omitted…>
1>	if the RSRP measurement of the cell on which the UE camps (for L2 and L3 U2N Remote UE in RRC_IDLE or RRC_INACTIVE)/ the PCell (for L3 U2N Remote UE in RRC_CONNECTED) is below threshHighRemote within sl-remoteUE-Config:
2>	if the UE does not have a selected NR sidelink U2N Relay UE; or
<omitted…>
2>	if the UE has a selected NR sidelink U2N Relay UE, and sidelink radio link failure is detected on the PC5-RRC connection with the current U2N Relay UE as specified in clause 5.8.9.3:
3>	perform NR sidelink discovery procedure as specified in clause 5.8.13 in order to search for candidate NR sidelink U2N Relay UEs;
4>	when evaluating the one or more detected NR sidelink U2N Relay UEs, apply layer 3 filtering as specified in 5.5.3.2 across measurements that concern the same U2N Relay UE ID and using the sl-FilterCoefficientRSRP in SystemInformationBlockType12 (if in RRC_IDLE/INACTIVE), the sl-FilterCoefficientRSRP in sl-ConfigDedicatedNR (if in RRC_CONNECTED) or the preconfigured sl-FilterCoefficientRSRP as defined in 9.3 (out of coverage), before using the SD-RSRP measurement results;
4>	consider a candidate NR sidelink U2N Relay UE for which SD-RSRP exceeds sl-RSRP-Thresh by sl-HystMin has met the AS criteria;
3>	if the UE detects any suitable NR sidelink U2N Relay UE(s):
4>	consider one of the available suitable NR sidelink U2N relay UE(s) can be selected;
<omitted…>


[bookmark: _Ref127540688]Observation 3: Discovery transmission condition at remote UE and relay selection trigger at remote UE, are using the same condition, i.e. if the RSRP measurement of the cell on which the UE camps (for L2 and L3 U2N Remote UE in RRC_IDLE or RRC_INACTIVE) or the PCell (for L3 U2N Remote UE in RRC_CONNECTED) is below threshHighRemote, the UE can transmit discovery message and perform relay selection.
So, for remote UE, we can have the similar proposals for discovery and relay selection. The proposal is more related to discovery mode-A (Discovery message transmission for announcement). Therefore,
[bookmark: _Ref127540696]Proposal 6: For mode-A discovery, the discovery message can be transmitted by remote UE when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of the direct link falling below a threshold. 
For discovery mode-B at the discoveree[4] (as in Figure 6.3.2.1-2 which is legacy mode-B discovery without considering U2U relay), it should also be discussed the condition to respond discovery message. In TS 23.700-33[5]:
	[bookmark: _Toc23317653][bookmark: _Toc324232216][bookmark: _Toc310438366][bookmark: _Toc117226973][bookmark: _Toc104480182][bookmark: _Toc122510243][bookmark: _Toc113266093][bookmark: _Toc326248735][bookmark: _Toc97106882][bookmark: _Toc101265203][bookmark: _Toc22286592]8	Conclusions
[bookmark: _Toc122510244][bookmark: _Toc113266094][bookmark: _Toc117226974]8.1	Key Issue #1: Support of UE-to-UE Relay
<omitted…>
-	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.


We understand this should be agreed/confirmed by RAN2.
[bookmark: _Ref127540697]Proposal 7: For mode-B discovery, the discovery message can be responded by a remote UE when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between the remote UE and the relay UE is above a configured threshold.
For discovery message transmission, the condition at the relay UE should also be considered. Similar to the condition we discussed for remote UE, the relay UE should only forward/respond the discovery message when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between the relay UE and a remote UE is above a configured threshold. However, as the whole U2U discovery procedure is not finalized in TS 23.304 (only ‘5G ProSe Discovery integrated into PC5 unicast link establishment procedure’ has been captured for now), we can first discuss and try to agree the condition at remote UE, and come back to relay UE later.
[bookmark: _Ref127540698]Proposal 8: RAN2 to further discuss the condition for discovery message forwarding/responding at relay UE, e.g. the relay UE should only forward/respond the discovery message when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between the relay UE and a remote UE is above a configured threshold.

The next issue is about the discovery pool. RAN2 has agreed in RAN2 #119bis-e meeting that:
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. 
However, for the following Proposal, it was discussed but without any consensus:
· Proposal 4.2:		RAN2 discuss whether the dedicated discovery resource pool introduced in Rel-17 for U2N relay discovery is used for U2U relay discovery as well. 
The obstacle to agree that proposal was the impact it may bring to co-existence between U2N relays and U2U relays. We understand that these two issues can be de-coupled. For the resource pool it is already the clear majority view and we can try to conclude it as a baseline principle. Co-existence can be handled separately.
[bookmark: _Ref127540699]Proposal 9: RAN2 to agree that the same dedicated discovery resource pool (defined in Rel-17), if configured, can be used for non-relay discovery, U2N relay discovery and/or U2U relay discovery as baseline. Can be revisited if any impact on co-existence between U2N/U2U.
One left issue is the following question:
· Does the condition used to control discovery message transmission in mode A/B can also be applied to DCR messages?
In our understanding, this issue is related to SA2. In the section of ‘5G ProSe Discovery integrated into PC5 unicast link establishment procedure’ in TS 23.304, it was mentioned for remote UE (as UE-1):
· 1.	UE-1 wants to establish a unicast communication with UE-2 and broadcasts a Direct Communication Request.
And it is not clear whether any restriction is needed for the UE-1 to transmit the DCR. We propose to postpone this issue after we reach agreements on the general discovery scenario (mode-A and mode-B).
[bookmark: _Ref127540700]Proposal 10: RAN2 to discuss whether the condition to control discovery message transmissions can be used to control DCR message as well in case of discovery integrated into PC5 unicast link establishment procedure.
2.3 Relay (re)selection
1. Which UE to trigger relay (re)selection
For U2U relay (re)selection, a number of agreements have been reached in RAN2#119bis-e meeting, as follows:
UE-to-UE relay selection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of the direct link falling below a threshold.  FFS which remote UE (or both) can trigger relay selection.  FFS the relationship between selection and discovery.
UE-to-UE relay reselection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between a remote UE and the relay UE falling below a threshold.  FFS which remote UE (or both) can trigger relay reselection.  FFS if/how the second hop between the relay UE and the peer UE is considered.
It is not clear which remote UE can trigger relay (re)selection.
In our understanding, there is ‘source remote UE’ and ‘target remote UE’ if you look at one direction. The ‘source remote UE’ means the UE decide to trigger relay (re)selection, which is the receiver of discovery message/data, so that it can have the PC5 RSRP result and decides whether to trigger. In the following figure in TS 23.304[4], it means the end UE at the left. 


Figure 6.7.4.2-1: 5G ProSe Layer-2 UE-to-UE Relay reselection
On the other direction, of course the other UE can also serve as the ‘source remote UE’ when it is the receiver of discovery message/data. Therefore,
[bookmark: _Ref127540707]Observation 4: The UE to trigger relay (re)selection should be the one who can have available PC5 RSRP result in order to make the trigger decision. 
[bookmark: _Ref127540709]Observation 5: Both remote UEs in U2U relay communication can have available PC5 RSRP result when it serves as the receiver of discovery message/data.
[bookmark: _Ref127540718]Proposal 11: Both remote UEs can trigger relay (re)selection in U2U relay. For each direction, the remote UE can determine whether the PC5 RSRP satisfy the condition when it serves as the receiver of discovery message/data and may trigger relay (re)selection.
2. If/how the second hop between the relay UE and the peer UE is considered
For the following FFS:
FFS if/how the second hop between the relay UE and the peer UE is considered.
We understand it is straightforward to consider both hops as there are now more than one hops for U2U relay communication. This is also the majority view. But for how the second hop can be considered, the potential solutions can be, e.g. (given remote UE1 trigger relay reselection):
· Relay UE detects that PC5 RSRP (FFS SL-RSRP or SD-RSRP) between the relay UE and remote UE2 falling below a threshold. It can send indication to remote UE1. Similar as PC5-RLF indication.
· When the remote UE receives this indication from the U2U relay UE, it can trigger relay reselection.
In this way, the remote UE1 can trigger relay reselection based on the PC5 RSRP from the second hop. It should be noted that if it is the remote UE2 who finds that PC5 RSRP is below a threshold, it should be remote UE2 to trigger relay reselection.
[bookmark: _Ref127540719][bookmark: _Hlk127395208]Proposal 12: Relay UE sends indication to remote UE1 when it detects that the PC5-RSRP between the relay UE and remote UE2 falls below a threshold. When the remote UE1 receives this indication from the U2U relay UE, it can trigger relay reselection.
The above proposal is for relay reselection trigger. For relay reselection criterion, the second hop between the relay UE and remote UE2 should also be considered. This is aligned with above Figure 6.7.4.2-1 in TS 23.304, where the remote UE2 (end UE at the right in the figure) determine the new relay UE. The corresponding solution description in TS 23.700-33 is as follows for step 4 in Figure 6.7.4.2-1:
	4.	The Target UE decides to change from Relay 1 to a new UE-to-UE Relay. The new UE-to-UE Relay is chosen from the candidate UE-to-UE Relay ID(s) included in the reselection request. This decision can be based on a new UE-to-UE Relay providing the best signal quality, additionally based on the order of candidate UE-to-UE Relay ID (s) received from the Source UE. If the Target UE has not received a relay discovery message from a candidate UE-to-UE Relay or does not connect to the candidate UE-to-UE Relay, the Target UE may perform the UE-to-UE Relay discovery procedure with a candidate UE-to-UE Relay ID in discovery message, and may set the Layer-2 ID of the candidate UE-to-UE Relay, if received at step 3, as the Destination Layer-2 ID to carry the discovery message.


Therefore, we propose:
[bookmark: _Ref127540723]Proposal 13: After relay reselection triggering by remote UE1, the PC5-RSRP between the relay UE and remote UE2 should be considered by remote UE2, e.g. remote UE2 would decide the relay UE to be selected when PC5-RSRP between a relay UE and remote UE2 is above a threshold.
3. SL-RSRP vs. SD-RSRP
The proposal in RAN2 #120 on SL-RSRP and SD-RSRP is discussed without consensus as follows: 
Proposal 17: Reuse Rel-17 U2N principle for SL-RSRP/SD-RSRP in relay (re)selection criteria in U2U relay, i.e., use SL-RSRP when there is data transmission and up to UE implementation to use SL-RSRP or SD-RSRP when there is not. FFS how RSRP on both hops are considered.

We still think the criteria in Rel-17 used for U2N relay is quite mature after several meeting discussions. We don’t think there is strong motivation to design a different mechanism in U2U relay operation. Therefore, we prefer to reuse the Rel-17 criteria.
[bookmark: _Ref118395876]Proposal 14: Reuse Rel-17 U2N principle for SL-RSRP/SD-RSRP in relay (re)selection criteria, i.e., use SL-RSRP when there is data transmission and up to UE implementation to use SL-RSRP or SD-RSRP when there is not.
3. Conclusion
[bookmark: _Hlk110351495]In this contribution, we discussed common part for L2/L3 U2U relay (gNB involvement, authorization, discovery and relay (re-)selection).
We have the following observations and proposals: 
For gNB involvement and authorization
Observation 1: Making RRC_CONNECTED remote/relay UEs obtain discovery configuration from dedicated signalling is aligned with legacy sidelink design and does not mean U2U special configuration is needed.
Observation 2: It remains open whether the gNB should know the role of remote UE and/or relay UE during some procedure and provide dedicated handling, e.g. in QoS split.
Proposal 1: RAN2 to agree that in U2U relay, RRC_CONNECTED remote/relay UEs can obtain discovery configuration via dedicated signalling.
Proposal 2: No U2U relay special configuration is needed (e.g. for discovery configuration acquisition) in the dedicated signalling to RRC_CONNECTED remote/relay UEs.
Proposal 3: Resource allocation mode-1 and mode-2 are supported in U2U relay for both remote UEs and relay UE.
Proposal 4: From RAN2’s point of view, the authorization information regarding whether the UE is authorized to act as a 5G ProSe Layer-3 UE-to-UE Relay or Layer-3 U2U UE, is not needed in "5G ProSe authorised" information. FFS for Layer-2 UE-to-UE relay and Layer-2 U2U UE.
Proposal 5: If Proposal 4 is agreed, send a reply LS to SA2 on authorization.
For discovery
Observation 3: Discovery transmission condition at remote UE and relay selection trigger at remote UE, are using the same condition, i.e. if the RSRP measurement of the cell on which the UE camps (for L2 and L3 U2N Remote UE in RRC_IDLE or RRC_INACTIVE) or the PCell (for L3 U2N Remote UE in RRC_CONNECTED) is below threshHighRemote, the UE can transmit discovery message and perform relay selection.
Proposal 6: For mode-A discovery, the discovery message can be transmitted by remote UE when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of the direct link falling below a threshold.
Proposal 7: For mode-B discovery, the discovery message can be responded by a remote UE when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between the remote UE and the relay UE is above a configured threshold.
Proposal 8: RAN2 to further discuss the condition for discovery message forwarding/responding at relay UE, e.g. the relay UE should only forward/respond the discovery message when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between the relay UE and a remote UE is above a configured threshold.
Proposal 9: RAN2 to agree that the same dedicated discovery resource pool (defined in Rel-17), if configured, can be used for non-relay discovery, U2N relay discovery and/or U2U relay discovery as baseline. Can be revisited if any impact on co-existence between U2N/U2U.
Proposal 10: RAN2 to discuss whether the condition to control discovery message transmissions can be used to control DCR message as well in case of discovery integrated into PC5 unicast link establishment procedure.
For relay (re)selection
Observation 4: The UE to trigger relay (re)selection should be the one who can have available PC5 RSRP result in order to make the trigger decision.
Observation 5: Both remote UEs in U2U relay communication can have available PC5 RSRP result when it serves as the receiver of discovery message/data.
Proposal 11: Both remote UEs can trigger relay (re)selection in U2U relay. For each direction, the remote UE can determine whether the PC5 RSRP satisfy the condition when it serves as the receiver of discovery message/data and may trigger relay (re)selection.
[bookmark: _GoBack]Proposal 12: Relay UE sends indication to remote UE1 when it detects that the PC5-RSRP between the relay UE and remote UE2 falls below a threshold. When the remote UE1 receives this indication from the U2U relay UE, it can trigger relay reselection.
Proposal 13: After relay reselection triggering by remote UE1, the PC5-RSRP between the relay UE and remote UE2 should be considered by remote UE2, e.g. remote UE2 would decide the relay UE to be selected when PC5-RSRP between a relay UE and remote UE2 is above a threshold.
Proposal 14: Reuse Rel-17 U2N principle for SL-RSRP/SD-RSRP in relay (re)selection criteria, i.e., use SL-RSRP when there is data transmission and up to UE implementation to use SL-RSRP or SD-RSRP when there is not.
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