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Introduction
During the last meeting[1], RAN2 has discussed UE-to-UE sidelink relay and achieved the following agreements:
	Agreement:
[bookmark: OLE_LINK4]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.
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.
Proposal 2.3a [20/20]:    Discovery message transmission at the remote UE is conditioned on at least upper layer indication.


Meanwhile, in SA2 October meeting, the conclusion on the Key Issue #1: Support of UE-to-UE Relay was made as captured in TR 23.700-33-110[2]. In this contribution, we will further discuss the FFS issues and other important issues based on the latest SA2 progress. 
Discussion
Relay Discovery
Discovery model
According to TR 23.700-33-110[2], SA2 has achieved conclusions on UE-to-UE relay discovery models:
	TR 23.700-33-110
-	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.


So we think RAN2 can confirm that discovery Model A/Model B and discovery integrated into PC5 unicast link establishment procedure are both supported in UE-to-UE relay. 
[bookmark: OLE_LINK3]Proposal 1: Besides Model A/Model B discovery, the discovery integrated into PC5 unicast link establishment procedure is also supported in UE-to-UE relay.
Criteria to transmit discovery message
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]As we know, relay UE can transmit discovery message in Model A and Model B, remote UE (source UE and target UE) can transmit discovery message only in Model B. During RAN2#119-bis-e meeting, agreement on criteria of discovery message transmission at the remote UE was achieved: 
	Discovery message transmission at the remote UE is conditioned on at least upper layer indication.


[bookmark: OLE_LINK6]Let's see if there are any other trigger conditions for discovery message transmission at remote UE. As mentioned above, remote UE can transmit discovery message only in Model B. to be specific, there are two cases: 1) source UE broadcasts discovery solicitation message to find a suitable relay; 2) target UE response the discovery solicitation message from relay UE. 
In R17 U2N relay, remote UE is able to perform discovery message transmission, if and only if Uu RSRP of serving cell is below a configured minimum threshold by a hysteresis. When it comes to UE-to-UE relay, similar to U2N, the link quality between source remote UE and target remote UE should be considered. When PC5 RSRP of the direct path between source UE and target UE is lower than the configured threshold, remote UE can transmit Relay solicitation message to find a suitable relay. Some company think the condition that the direct link is not able to support high throughput due to weak radio channel conditions should be considered.  In our opinion, it is an optimization and should not be focused at this stage. Moreover, the key point of the WID is to solve coverage problem as described in the justification of WID R2-221262: “support of UE-to-UE relay is essential for the sidelink coverage extension without relying on the use of uplink and downlink”.  
In addition, target remote UE need to ensure the link quality between relay UE and target remote UE is satisfied before response the discovery message. The link quality threshold can be configured by gNB or preconfigured. 
Proposal 2:  In addition to upper layer indication, the following conditions should be considered for Remote UE discovery message transmission:
1)  Source Remote UE can transmit discovery message when the PC5 RSRP of direct link is below a configured threshold. 
2)  Target Remote UE can transmit discovery message when the PC5 RSRP towards the relay UE is above a configured threshold.
Next, Let's see if there are some trigger conditions for discovery message transmission at relay UE. As we know, Relay UE may transmit discovery message in the following two cases: 1) Relay UE announces the Relay discovery message including neighbor list periodically in Model A; 2) upon reception of the Solicitation message from source UE in Model B. 
In R17 U2N relay Model A discovery model, relay UE is able to perform discovery transmission when Uu RSRP meet the threshold. So the Uu link quality of candidate relay UE is guaranteed. When it comes UE-to-UE relay, we think relay UE also need to guarantee the link quality towards the target UE(s) before transmitting discovery message. Relay UE announces the Relay discovery message including neighbor list periodically and then remote UE may select this UE as relay if the UE which the source remote UE want to communicated with is included in the neighbour list. If the link quality between relay UE and the neighbour is poor and cannot support the communication between the two UEs, then the relay cannot act as a valid relay, so relay UE should guarantee the link quality towards it’s neighbour(s) in the neighbour list is above a threshold.  Then when it’s neighbour list is not empty, the relay UE can transmit U2U discovery message.
In Model B discovery Model, upon receiving discovery message from source remote UE, relay UE need to decide whether to participate in the procedure as a relay. Relay UE need to ensure the link quality between source remote UE and relay UE is satisfied before participate the procedure and broadcast a new discovery message in their proximity. So the measured link quality between source remote UE and relay UE need to be above a (pre)configured threshold.
Proposal 3: The following conditions should be considered for Relay UE discovery message transmission:
1) The PC5 RSRP between relay UE and each neighbor in the neighbour list need to be above a configured threshold. 
2) The PC5 RSRP between the relay UE and the source UE from which the discovery message is received is above a configured threshold in Model B. 
Discovery configuration
During RAN2#119-bis-e meeting, agreement on discovery configuration was achieved and if any restrictions specific to UE-to-UE relay are introduced for in-coverage UE in RRC_CONNECTED is FFS: 
	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.


In the online discussion, some companies proposed that whether providing the discovery configuration in dedicated signaling is supported should be further discussed in order to limit gNB involvement in U2U relaying. In our opinion, RRC_CONNECTED UE uses the configuration provided via dedicated signaling by gNB is a basic principle. to be specific, RRC_CONNECTED relay/remote UE uses the discovery configuration provided via dedicated signaling in R17 U2N relay.  RRC_CONNECTED sidelink UE follows the configuration (e.g. SLRB configuration, measurement configuration, MAC/PHY/RLC configuration) in RRCReconfiguration in R16. We think the legacy configuration principle should be followed in UE-to-UE relay, i.e. RRC_CONNECTED U2U relay/remote UE can acquire discovery configuration via dedicated signaling.
Proposal 4: For UE-to-UE relay, the remote/relay UE in RRC_CONNECTED should use discovery configuration provided by dedicated signaling.
Relay (re)selection
Trigger of relay selection
During RAN2#119-bis-e meeting, agreement on trigger of relay selection was achieved: 
	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).


In R17 U2N relay, relay selection can be triggered at remote UE when: a) direct Uu link quality is below a configured threshold for an in-coverage remote UE (in IDLE/INACTIVE and CONNECTED for L3 U2N relay; L2 case to be further discussed); or b) triggered by upper layer. 
[bookmark: OLE_LINK5]When it comes to UE-to-UE relay, according to TR 23.700-33-110[2], the Source UE performs the UE-to-UE Relay selection for both Model A and Model B discovery and the Target UE performs the UE-to-UE Relay selection if the UE-to-UE relay discovery is integrated into PC5 unicast link establishment procedure. In our opinion, similar to direct Uu link quality threshold in U2N relay, PC5 signal strength (e.g. direct link RSRP) should be one of the relay selection trigger condition in UE-to-UE relay. to be specific, source UE can select a suitable relay when RSRP between source UE and target UE is below a threshold in Model A and Model B. In integrated Model, target UE may receive DCR message from multiple relay UE and or from source UE directly. We think it is reasonable that direct link should be preferred when direct link RSRP is above a threshold. As discussed in the previous section, the case that the direct link is not able to support high throughput due to weak radio channel quality can be seen as an optimization and should not be focused at this stage. One would argue that the threshold is unnecessary and it can depend on UE implementation. However, target UE only has the measured RSRP towards source UE and relay UE(s), RSRP between source UE and relay UE(s) are not known by target UE. Similarly, source UE does not know the link quality between the relay UE and the target UE. At this time, remote UE can not ensure that indirect link is better than direct link. If one threshold is used, the UE can be considered as a suitable relay when direct link RSRP is below a threshold and per hop RSRP of indirect link are above a threshold. 
Proposal 5: In U2U relay, relay selection can be triggered when direct link PC5 RSRP is below a threshold.
Trigger of relay reselection
During RAN2#119-bis-e meeting, agreement on trigger of relay reselection was achieved: 
	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.


During email discussion at RAN2 #119-bis-e meeting, PC5 signal strength condition of two hops are proposed to be the trigger condition of relay reselection. However, some companies think that if the Remote UE wants to know the second hop’s channel quality, the Relay UE need to send the additional message/information in Discovery procedure which may be related to SA2 work. In our opinion, the Notification message proposed in R17 U2N relay can be reused, i.e. relay UE may send Notification to source UE when detecting PC5 link quality towards target UE is lower than a threshold. So we think the PC5 signal strength of the second hop can also trigger relay reselection from RAN2 point of view. 
Proposal 6: PC5 signal strength of both first hop and second hop should be considered for relay reselection trigger. Relay reselection triggers include: 1) PC5 signal strength of the first hop is below a threshold; 2) PC5 notification received from relay UE that the PC5 signal strength of the second hop is below a threshold.
In the online discussion at the last meeting, some companies proposed whether T400 expiry can trigger relay reselection.  As we know, in legacy, T400 expiry may trigger sidelink radio link failure related actions. So we think T400 expiry can be included in RLF trigger condition. Moreover, Some companies proposed that condition 2 (PC5-RLF detection at the remote UE) could be considered as an upper layer trigger condition, in which RLF is indicated to upper layers and the upper layers trigger the actual reselection. As we know,  PC5-RLF detection is performed by AS layer. In addition, in R17 U2N relay, RAN2 confirm that remote UE triggers relay reselection if PC5 RLF with current relay UE is detected by remote UE. So we think PC5-RLF detection at the remote UE can trigger relay reselection directly.
Proposal 7: T400 expiry can be included in PC5-RLF trigger condition.
Relay (re)selection criteria
In U2N relay, a candidate NR sidelink U2N Relay UE can be considered met AS layer criteria when SD-RSRP between remote UE and the candidate relay UE exceeds sl-RSRP-Thresh by sl-HystMin. When it comes U2U relay, PC5 link quality of both hops should be considered as relay (re)selection AS layer criteria. 
Proposal 8: For UE-to-UE relay, a candidate NR sidelink relay UE can be considered met AS layer criteria when PC5 signal strength of both first hop and second hop are above a threshold.
For relay(s) without unicast PC5-S connection, remote UE can use RSRP measurements of sidelink discovery messages (i.e. SD-RSRP) to evaluate whether PC5 link quality of a Relay UE satisfies relay selection and reselection criterion as legacy in R17 U2N relay. For relay(s) with unicast PC5-S connection, remote UE can decide to use either SL-RSRP or SD-RSRP to evaluate whether PC5 link quality of a Relay UE satisfies relay selection and reselection criterion by it’s implementation.
Proposal 9: If there is PC5-S link between source UE and candidate relay UE,  source UE decide to use either SD-RSRP or SL-RSRP to evaluate the relay UE by its implementation, else SD-RSRP is used.
Scenario and assumption
During RAN2#119-e-bis meeting, the following agreement was achieved. And it is FFS  whether some gNB control is needed for the in-coverage scenario and how/whether the gNB involvement can be simplified compared to U2N. 
	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.


Let’s review the procedures which involve gNB control in U2N relay and then see if these procedures can be simplified in  UE-to-UE relay. These procedures include:
· Discovery configuration;
· Relay (re)selection;
· QoS reporting and split;
· mode 1 and mode 2 resource allocation;
· SRB/DRB/PC5 RLC channel configuration and bearer mapping;
· Authorization;
· Path switch (including measurement configuration and measurement report).
For discovery configuration, just as mentioned in Section 2.1.3, RRC_CONNECTED UE uses the configuration provided via dedicated signaling by gNB is a basic principle. Moreover, as we can see from U2N relay, discovery configuration is very simple and will not bring a lot of specification work. So we think the remote/relay UE in RRC_CONNECTED can acquire discovery configuration via dedicated signaling in UE-to-UE relay.
For relay (re)selection, in R17 U2N relay, gNB need to send measurement configuration to RRC_CONNECTED remote UE and select a UE as relay when receiving measurement result from the remote UE. The remote UE received the measurement configuration need to perform measurement event and report measurement result to gNB accordingly.  When it comes to UE-to-UE relay, as we know, all UEs can be IC(in same or different cell) or OOC. When the UE who perform relay (re)selection and the relay are in the same gNB and both are in RRC_CONNECTED state, gNB has more useful information about the relay UE. In this case, it is suitable to perform relay (re)selection by gNB. When the UE who perform relay (re)selection and the relay are in different gNBs and both are in RRC_CONNECTED state, source gNB can acquire information about relay UE from target gNB. In this case, relay (re)selection can also be performed by gNB. So we think gNB perform relay (re)selection can bring some benefits in some cases.
In R17 U2N relay, remote UE need to perform QoS reporting to gNB, then gNB split QoS parameters(PDB) and configure new PDB(PC5 hop PDB) to relay/remote UE in SL-RLC channel configuration. When it comes to UE-to-UE relay, gNB may know the first hop QoS better than the source UE itself. So we think similar way can be supported in UE-to-UE relay. to be specific, RRC_CONNECTED source UE report end-to-end QoS parameters to gNB, then gNB perform QoS split and configure QoS of the first hop to the source UE. Moreover, PDB is included in SL-RLC channel configuration, so it does not bring extra specification work.
In addition, some companies proposed whether Mode1 RA and Mode 2 RA configured by dedicated signaling should be supported need further discussion. Firstly, in R17 U2N relay, the U2N Remote UE can only be configured to use resource allocation mode 2 for data to be relayed. In our opinion, this is because Mode 1 RA needs L1 signaling which can’t be forwarded by relay UE. However, L1 signaling can be transmitted to UE-to-UE relay/remote UE directly, so the limitation on using Mode 1 RA is not exist in UE-to-UE relay. Secondly, RAN2 has agreed that both shared and dedicated resource pool can be used for U2U discovery transmission and Rel-17 pool selection principle is re-used. As we know, legacy RRC_IDLE/INACTIVE UE need to enter RRC_CONNECTED to request resource pool configuration when no resource pool configured in SIB12. So, from this point of view Mode 1 RA need to be supported in UE-to-UE relay. Thirdly, it is not supported in the current specification that a sidelink UE can use Mode 1 RA and Mode 2 RA at the same time. So it will bring extra specification work if we want to support the mechanism that a UE use Mode 1 RA and Mode 2 RA for non-relay service and UE-to-UE relay service respectively at the same time.
In R17 U2N relay, gNB need to configure end-to-end SRB/DRB, Uu RLC channel, PC5 RLC channel and bearer mapping between ingress RLC channel and egress RLC channel. gNB can ensure the QoS of the UE accurately through these above dedicated configuration. So we think the same mechanism should be followed. to be specific, for L2 U2U relay UE in RRC_CONNECTED state, though no remote UE’s data is forwarded to network, gNB needs to allocate sidelink resources and provide PC5 RLC channel configuration and bearer mapping between ingress PC5 RLC channel and egress PC5 RLC channel to the U2U relay UE. For L2 U2U remote UE (source UE or target UE) in RRC_CONNECTED state, gNB needs to provide end-to-end SLRB, PC5 RLC channel configuration and bearer mapping between SLRB and egress PC5 RLC channel to the U2U remote UE. 
Moreover, In R17 U2N relay, the RRC_CONNECTED UE need to acquire authorization from gNB before acting as a U2N relay/remote UE. When it comes to UE-to-UE relay, as we said above, though no remote UE’s data is forwarded to network, gNB needs to provide end-to-end SL-SRB/SLRB,  PC5 RLC channel and bearer mapping between ingress PC5 RLC channel and egress PC5 RLC channel. So we think authorization is also needed in UE-to-UE relay.
As for path switch, in R17 U2N relay, direct to indirect path switch and indirect to direct path switch were supported. gNB need to send measurement configuration to RRC_CONNECTED remote UE, and the remote UE need to perform measure event and report measurement result to gNB, then gNB send path switch command to the remote UE. When it comes UE-to-UE relay, besides direct to indirect path switch and indirect path need to be supported, indirect to indirect path switch can also be supported. In our opinion, we can further study details on UE-to-UE relay if time permits.
Proposal 10: For UE-to-UE relay, gNB involvement is needed at least in the following procedures: mode1 and mode2 RA, QoS reporting and split, SLRB configuration, PC5 RLC channel configuration, bearer mapping, authorization, discovery configuration.
L2 specific
Control plane
At first, let's review the configuration of the Uu/PC5 RLC channel in R17 U2N relay. As we can see from the table below, all RLC channel configuration can be configured by network except SL-RLC0 on PC5 hop. For the delivery of remote UE’s SRB0, specified (fixed) configuration is used on the PC5 link. Before transmitting SRB0, remote UE can not acquire network configuration, so specified configuration is inevitable. As for SRB1, when receiving RRCResume/RRCReestablishment message and transmitting RRCReconfigurationComplete message during path switch from direct link to indirect link or RRCReestablishmentComplete message, remote UE has no dedicated configuration of SRB1 on PC5 link, so RAN2 agreed that all SRB1 messages are allowed to use default SL-RLC1. 
	
	PC5 RLC channel
	Uu RLC channel

	SRB0
	Specified(fixed)
	Configured by network

	SRB1
	Default configuration/ network configuration
	Configured by network

	SRB2
	Configured by network
	Configured by network

	SRB3
	Configured by network
	Configured by network


When it comes to U2U relay, we prefer SL-RLC channel can be configured hop by hop. e.g. the SL-RLC channel configuration between source UE and relay UE can be configured by source UE (serving gNB of source UE) and the SL-RLC channel configuration between relay UE and target UE can be configured by relay UE (serving gNB of relay UE). More specific,  per hop PC5 link has established before source UE transmit the first end-to-end SL-SRB0 message(Direct Link Establishment Request), so per hop SL-RLC configuration for end-to-end SL-SRB(SL-SRB0, SL-SRB1, SL-SRB2, SL-SRB3)/SLRB can be configured by source/relay UE or it’s serving gNB. As in legacy, the configuration can be dedicated configuration/SIB12/pre-configuration.
Proposal 11: per hop SL-SRB/SLRB configuration can be performed by Tx UE of the hop.
As we know, for NR sidelink communication, the ciphering and deciphering function is applied with KEY (NRPEK), COUNT, BEARER (LSB 5 bits of LCID ) and DIRECTION  as input. However, in U2U relay, the LCID is configured per hop. So how to set the BEARER in the ciphering and deciphering function should be discussed.
Proposal 12: RAN2 should discuss in U2U relay how to set the value of ‘BEARER’ in the ciphering and deciphering function.
Adaptation layer
As we know, R17 U2N relay adaptation layer header includes BEAR ID and UE ID. The BEAER ID in the adaptation layer header is the Uu radio bearer ID of the remote UE and the UE ID in the adaptation layer header is a local, temporary remote UE ID which is assigned by serving gNB of relay UE. For uplink, relay UE can perform bearer mapping between remote’s SRB/DRB and Uu RLC channel according to remote UE’s adaptation layer header. For downlink, relay UE can perform bearer mapping between remote’s SRB/DRB and PC5 RLC channel according to remote UE’s adaptation layer header. When it comes to U2U relay, BEAR ID and UE ID is also needed in the adaptation layer header. Upon receiving sidelink transmission from Tx UE(source UE or target UE), relay UE need to map end-to-end SL-SRB/SLRB data to the SL-RLC channel of the hop between relay UE and Rx(target UE or source UE), so Destination L2 ID of Rx UE is needed. Not only that, Rx UE need to differentiate Tx UE according to Source L2 ID. So, In U2U relay, source UE L2 ID and target UE L2 ID and BEARER ID need to be included in adaptation layer header.
Proposal 13: For U2U relay, PC5 adaptation layer header should include: source UE L2 ID, target UE L2 ID and BEARER ID. 
Moreover, In R17 U2N relay, adaptation layer is not present over PC5 hop for SRB0. This is because SRB0 is the first UE RRC message of remote UE. Before the first SRB0, remote UE has no PC5 configuration of SRB/DRB and can only use specified configuration to transmit SRB0. Then the message can trigger relay UE enter RRC_CONNECTED and acquire remote UE’s local ID and Uu hop configuration from gNB. Next, gNB will transmit PC5 hop configuration to remote UE. However, In U2U relay, the destination is not gNB but a target UE, so adaptation layer is also needed to present for SL-SRB0. In addition, discovery message is no need to be relayed, so adaptation layer is not present for SL-SRB4. for other SL-SRB e.g. SL-SRB1,SL-SRB2,SL-SRB3 and SLRB, adaptation layer is needed.
Proposal 14: Adaptation layer is needed to be presented for SL-SRB0/1/2/3 and SL-DRBs.
QoS handling
In the latest SA2 TR 23.700-33-110, the conclusion about QoS split was reached: 
	The following conclusions are specific for Layer-2 UE-to-UE Relay:
-	Per-hop links (i.e. PC5 link between Source UE and UE-to-UE Relay, as well as between UE-to-UE Relay and Target UE) needs to be established before E2E PC5 link establishment is performed. Sol#30 (clause 6.30.2.2) is used as basis for normative work.
NOTE 7:	How the E2E PC5-S messages are forwarded by the UE-to-UE Relay is to be determined by RAN WGs.
NOTE 8:	For Layer-2 UE-to-UE Relay, RAN WGs will define how the E2E QoS will be handled and split over the PC5 links.


In our opinion, there are two options can be considered:
Option 1: source remote UE or the serving gNB of source remote UE perform QoS split；
Option 2: relay UE or the serving gNB of relay UE perform QoS split.
First of all, source UE will decide the E2E QoS parameters between source UE and target UE based on the application layer requirements. According to TR 23.700-33-110, the E2E QoS parameters, especially the PDB, needs to be split between the two PC5 interface. The PER of the two PC5 interfaces also needs to be set properly to achieve the PER target in the E2E QoS parameters. 
In option 1, When in RRC_IDLE/INACTIVE state, source UE can split the E2E QoS into two part for each hop. When in RRC_CONNECTED state, source UE may report E2E QoS parameter to gNB and gNB perform QoS split and then transmit per hop QoS parameters to source UE. Then source UE send the two hop QoS parameters to relay UE. Upon receiving the two hop QoS parameters, relay UE need to negotiate QoS parameter with target UE and response source UE. 
In option 2, source UE send E2E QoS parameters to relay UE. If the relay UE is in RRC_CONNECTED, it will report the E2E QoS parameters to gNB and gNB perform QoS split else relay UE split the E2E QoS parameters itself. Then relay UE negotiate QoS parameters with target UE and response source UE.
When it comes multi-hop scenario, relay UE can acquire total number of hops, current hop number, the remaining QoS parameters which is the QoS between the relay UE and target UE. In other word, the current node need to spit receiving QoS into next hop QoS and remaining QoS. However, Relay UE doing QoS split cannot be extended to multi-hop scenarios. So we prefer option 1.
Proposal 15: Source UE perform QoS split when the UE is in RRC_IDLE/INACTIVE state. Source UE’s serving gNB perform QoS split when the UE is in RRC_CONNECTED state.
Conclusion
In this contribution, we focused on U2U relay discovery and (re)selection. And we have the following observations and proposals:
Proposal 1: Besides Model A/Model B discovery, the discovery integrated into PC5 unicast link establishment procedure is also supported in UE-to-UE relay.
Proposal 2:  In addition to upper layer indication, the following conditions should be considered for Remote UE discovery message transmission:
1)  Source Remote UE can transmit discovery message when the PC5 RSRP of direct link is below a configured threshold. 
2)  Target Remote UE can transmit discovery message when the PC5 RSRP towards the relay UE is above a configured threshold.
Proposal 3: The following conditions should be considered for Relay UE discovery message transmission:
1) The PC5 RSRP between relay UE and each neighbor in the neighbour list need to be above a configured threshold. 
2) The PC5 RSRP between the relay UE and the source UE from which the discovery message is received is above a configured threshold in Model B. 
Proposal 4: In UE-to-UE relay, the remote/relay UE in RRC_CONNECTED should use discovery configuration provided by dedicated signaling.
Proposal 5: In U2U relay, relay selection can be triggered when direct link PC5 RSRP is below a threshold.
Proposal 6: PC5 signal strength of both first hop and second hop should be considered for relay reselection trigger. Relay reselection triggers include: 1) PC5 signal strength of the first hop is below a threshold; 2) PC5 notification received from relay UE that the PC5 signal strength of the second hop is below a threshold.
Proposal 7: T400 expiry can be included in PC5-RLF trigger condition.
Proposal 8: For UE-to-UE relay, a candidate NR sidelink relay UE can be considered met AS layer criteria when PC5 signal strength of both first hop and second hop are above a threshold.
[bookmark: _GoBack]Proposal 9: If there is PC5-S link between source UE and candidate relay UE,  source UE decide to use either SD-RSRP or SL-RSRP to evaluate the relay UE by its implementation, else SD-RSRP is used.
Proposal 10: In UE-to-UE relay, gNB involvement is needed at least in the following procedures: mode1 and mode2 RA, QoS reporting and split, SLRB configuration, PC5 RLC channel configuration, bearer mapping, authorization, discovery configuration.
Proposal 11: per hop SL-SRB/SLRB configuration can be performed by Tx UE of the hop.
Proposal 12: RAN2 should discuss in U2U relay how to set the value of ‘BEARER’ in the ciphering and deciphering function.
Proposal 13: For U2U relay, PC5 adaptation layer header should include: source UE L2 ID, target UE L2 ID and BEARER ID. 
Proposal 14: Adaptation layer is needed to be presented for SL-SRB0/1/2/3 and SL-DRBs.
Proposal 15: Source UE perform QoS split when the UE is in RRC_IDLE/INACTIVE state. Source UE’s serving gNB perform QoS split when the UE is in RRC_CONNECTED state.
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