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In the RAN2#119bis-e meeting, the U2U relay was discussed and reached the following agreements:
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.

Agreements:
RAN2 will strive to simplify the gNB involvement in U2U-relay-specific operation as compared to the U2N case.  Details are FFS, including whether some gNB control is needed for the in-coverage scenario and how/whether the gNB involvement can be simplified compared to U2N.
Rel17 SI assumptions on RRC state and coverage scenarios can be re-used.

Agreement:
Proposal 2.3a [20/20]: Discovery message transmission at the remote UE is conditioned on at least upper layer indication.    
In this contribution, we will further discuss the leftover issues of U2U relay discovery and (re)selection.
Discussion
Integrated or separated discovery procedure
In [1], the following conclusion on U2U relay discovery was reached:
	8. Conclusions
[bookmark: _Toc113266094][bookmark: _Toc116941893]8.1	Key Issue #1: Support of UE-to-UE Relay
For Key Issue #1 (Support of UE-to-UE Relay), the followings are taken as conclusions:
The following conclusions are common for both Layer-3 UE-to-UE Relay and Layer-2 UE-to-UE Relay:
-	For UE-to-UE Relay discovery, both Model A and Model B discovery are supported.
-	Discovery integrated into PC5 unicast link establishment procedure is supported. Sol#1 Alt1 is used as basis for normative phase.
-	The 5G ProSe UE-to-UE Relay discovery message contains two sets of elements, i.e. direct discovery set(s) and a U2U discovery set. 
-	The direct discovery set of elements can be part of the contents of 5G ProSe Direct Discovery message as defined in Rel-17. This includes for example the User Info ID of Source UE and Target UE.
-	The U2U discovery set contains the information to support the discovery of the UE-to-UE relay and extensions of the direct discovery. This includes for example Type of Discovery Message, RSC, User Info ID of the relay, etc. 
-	5G ProSe UE-to-UE relay only modifies the U2U set of the elements, and forwards the end-to-end elements during the discovery procedures.
……


Based on the SA2 conclusion, there are two solutions for U2U relay discovery:
· Solution 1: Discovery is integrated into the PC5 unicast link establishment procedure.
· Solution 2: Discovery is separated from the PC5 unicast link establishment procedure.
The detailed signaling flow of Solution 1 is as below:
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Relay-2
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1, Direct Communication Request (relay_indication enabled)
2. Decide to participate in the procedure
3, Direct Communication Request
3, Direct Communication Request
4. Decide which path to choose
4, Direct Communication Accept
4, Direct Communication Accept
5. Decide which path to use
6b. End-to-end PC5 link establishment for L2 UE-to-UE Relay case
Security Establishment
Security Establishment
4, Direct Communication Accept
Security Establishment
0. Service authorization and parameter provisioning
0. Service authorization and parameter provisioning
0. Service authorization and parameter provisioning
6a. IP allocation and retrieval for L3 UE-to-UE Relay case
2. Decide to participate in the procedure

Figure-1  5G ProSe UE-to-UE relay selection (Solution 1)
For solution 1, it can omit the discovery procedure, which can reduce the U2U relay link establishment latency. But since the DCR message is not periodically transmitted, the link may be not reliable compared with solution 2.
For solution 2, it is similar as legacy U2N relay, discovery is separated from PC5-S connection setup procedure. SD-RSRP is calculated based on L3 filtering which is more reliable.
During the last RAN2 meeting, all the discussion on U2U relay in RAN2 with assumption of solution 2. Hence, based on the SA2 status, RAN2 should first discuss whether there is any gap to support solution 1. 
Proposal 1: RAN2 to discuss whether there is any additional RAN2 impacts in order to support integrated U2U relay discovery procedure.
Details of U2U relay discovery
In this section, we assume separate discovery procedure is used, then analyze the leftover issues based on the agreements reached in the last RAN2 meeting.
2.2.1 Conditions for U2U relay discovery message transmission
In RAN2#119bis-e meeting, RAN2 reached the agreement that as least upper layer indication is one condition for discovery message transmission at the Remote UE. Whether to introduce AS condition need to be further discussed. In this section, this issue will be discussed separately for Remote UE and Relay UE:
Remote UE:
Regarding to the U2U relay discovery, one key issue is when to trigger the U2U relay discovery message transmission for Remote UE. We first look back to R17 U2N relay, as captured in TS 38.300, the Remote UE evaluate Uu quality to decide whether it can transmit the relay discovery message. This can avoid unnecessary transmission for discovery message.
	[bookmark: _Toc115390193]16.12.3	Relay Discovery
……
The network may broadcast or configure via dedicated RRC signalling a Uu RSRP threshold, which is used by the U2N Remote UE to determine if it can transmit Relay discovery messages to U2N Relay UE(s).


For U2U relay, in order to avoid unnecessary relay discovery message transmission at Remote UE, similar mechanism as U2N relay can be reused. If the U2U Remote UE does not support dual PC5 connectivity (e.g., both direct PC5 link and indirect PC5 link via U2U relay), Remote UE can transmit discovery message only when the SL-RSRP/SD-RSRP of the current direct PC5 link between a pair of connected Remote UEs is below a threshold.
Proposal 2: Remote UE can trigger U2U Relay discovery message transmission when SL-RSRP/SD-RSRP of the current direct PC5 link between a pair of connected Remote UEs is below a threshold.
Relay UE:
Another issue is that whether there is AS condition for U2U Relay UE to forward the U2U relay discovery message? For this issue, in order to ensure the U2U relay can provide reliable services for Remote UEs, the PC5 link quality should be considered. There are two methods to consider the PC5 link quality, listed below:
· Option 1: Only when the SD-RSRP between Remote UE and Relay UE is above the RSRP threshold, the Relay UE can forward the U2U relay discovery message or response to the source Remote UE.
· Option 2: Include the SD-RSRP of first hop in the discovery message forwarded by U2U relay.
Option 2 will impact the upper layer discovery message design. Hence, Option 1 is slightly preferred.
Proposal 3: Only when the PC5 link between the source Remote UE and the candidate Relay UE is above an SD-RSRP threshold, the Relay UE can forward the U2U relay discovery message or send response to the source Remote UE.
2.2.2 Resource allocation for U2U relay discovery
With the introduction of U2U relay discovery, one key issue need to be discussed is how to perform resource allocation for U2U relay discovery message. In our understanding, how to perform the resource allocation for U2U relay totally depends on the relay/Remote UE RRC states which is same as the Rel-16.
Proposal 4: The resource allocation mode determination for U2U relay and Remote UE should follow the Rel-16 principle.
If mode 1 is used, UE should report BSR to network. In U2N relay, L2 ID for discovery is dedicated and UE should indicate whether a L2 ID is aiming for discovery to gNB. But for U2U relay, it is unclear whether the L2 ID for U2U relay discovery is dedicated or not. Considering AS layer processing needs to identify U2U relay and U2N relay, e.g., to determine the AS condition for transmit the U2U relay discovery message, it had better make this question clear.
Proposal 5: Send LS to SA2 to check whether the L2 ID for U2U relay discovery is dedicated or not.
2.2.3 Detailed AS triggers for relay (re)selection
In RAN2#119bis-e meeting, RAN2 reached the agreement that PC5 signal strength conditions can be a trigger for relay selection and reselection. As to the details of the AS trigger, we first look back to R17 U2N relay, as captured in TS 38.300, the U2N Remote UE triggers U2N Relay selection and reselection in following cases:
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The U2N Remote UE triggers U2N Relay selection in following cases:
-	Direct Uu signal strength of current serving cell of the U2N Remote UE is below a configured signal strength threshold;



	The U2N Remote UE may trigger U2N Relay reselection in following cases:
-	PC5 signal strength of current U2N Relay UE is below a (pre)configured signal strength threshold;


The principle of R17 U2N relay selection/reselection trigger is, when Remote UE measured radio link quality is below a threshold, before RLF occur, Remote UE can trigger relay selection/reselection. The same principle can be reused for U2U relay. That is when Remote UE detected radio link quality towards target UE is below a threshold, it trigger relay selection; when Remote UE detected radio link quality towards Relay UE is below a threshold, it trigger relay reselection.
Proposal 6: Remote UE can trigger U2U Relay selection when SL-RSRP/SD-RSRP towards target Remote UE is below a threshold.
Proposal 7: Remote UE can trigger U2U Relay reselection when SL-RSRP/SD-RSRP towards Relay UE is below a threshold.
2.2.4 When SL-RSRP and SD-RSRP are used as criteria for Relay (re)-selection
In RAN2#119bis-e meeting, RAN2 reached the following agreement:
[bookmark: _GoBack]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.
As to when each of the two quantities are used, principle for U2N in R17 can be reused.For U2N relay, the Remote UE uses SL-RSRP measurements for relay reselection trigger evaluation when there is data transmission from U2N Relay UE to U2N Remote UE, and it is left to UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection trigger evaluation in case of no data transmission from U2N Relay UE to U2N Remote UE. If multiple suitable NR sidelink U2N Relay UEs are available, it is up to Remote UE implementation to choose one NR sidelink U2N Relay UE.
For U2U relay selection, same principle should be considered. In addition, the Remote UE can use SL-RSRP as criteria for relay (re-)selection when there is data transmission from the Relay UE to the Remote UE. If there is more than one candidate U2U Relay UE are detected, which one is chosen can be left to Remote UE implementation.
Proposal 8: Remote UE use SL-RSRP as selection/reselection criteria if there is data transmission from Relay UE to Remote UE. In case of no data transmission from Relay UE, it is left to Remote UE implementation whether to use SL-RSRP or SD-RSRP.
Proposal 9: If multiple suitable candidates U2U Relay UEs which meet all the AS-layer & higher layer criteria are available, it is up to Remote UE implementation to choose one U2U Relay UE.
Conclusion
According to the analysis in section 2, it is proposed:
[bookmark: _Ref69910645]Proposal 1: RAN2 to discuss whether there is any additional RAN2 impacts in order to support integrated U2U relay discovery procedure.
Proposal 2: Remote UE can trigger U2U Relay discovery message transmission when SL-RSRP/SD-RSRP of the current direct PC5 link between a pair of connected Remote UEs is below a threshold.
Proposal 3: Only when the PC5 link between the source Remote UE and the candidate Relay UE is above an SD-RSRP threshold, the Relay UE can forward the U2U relay discovery message or send response to the source Remote UE.
Proposal 4: The resource allocation mode determination for U2U relay and Remote UE should follow the Rel-16 principle.
Proposal 5: Send LS to SA2 to check whether the L2 ID for U2U relay discovery is dedicated or not.
Proposal 6: Remote UE can trigger U2U Relay selection when SL-RSRP/SD-RSRP towards target Remote UE is below a threshold.
Proposal 7: Remote UE can trigger U2U Relay reselection when SL-RSRP/SD-RSRP towards Relay UE is below a threshold.
Proposal 8: Remote UE use SL-RSRP as selection/reselection criteria if there is data transmission from Relay UE to Remote UE. In case of no data transmission from Relay UE, it is left to Remote UE implementation whether to use SL-RSRP or SD-RSRP.
Proposal 9: If multiple suitable candidates U2U Relay UEs which meet all the AS-layer & higher layer criteria are available, it is up to Remote UE implementation to choose one U2U Relay UE.
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