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[bookmark: _Ref488331639][bookmark: _Toc131757144][bookmark: _Ref178064866]Introduction
This paper will discuss the control plane procedure of U2U Relay.
[bookmark: _Toc131757145]Discussion
[bookmark: _Toc131757146]Relay (Re)Selection and Discovery
For discovery transmission and relay (re)selection, there are the following FFS points to be resolved in the RRC Running CR
	Editor Note: For U2U Relay UE and Target Remote UE, it is FFS whether AS layer check discovery transmission condition before delivering discovery message to upper layer or after receiving discovery from upper layer, and FFS whether upper layer needs to know if AS condition is met for each discovery message.
…
Editor Note: FFS whether reuse the U2N relay (re)selection parameters to U2U relay (re)selection.
…
Editor NOTE: FFS whether the above condition to check SD-RSRP/SL-RSRP of the DCR message with integrated Discovery is applicable or not.
…
Editor Note: FFS whether/how to capture if the SL-RSRP/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is not available.
…
Editor Note: FFS whether speperate thresholds are configured for NR sidelink U2U Relay UE.


The following sub-section will discuss the above FFS points
Issue-1: UE internal modeling on the use of AS criterion 
The AS criterion for Model-B solicitation message and DCR message transmission at U2U Relay UE and Model-B response message transmission at target remote UE are defined. According to the agreements, from AS layer perspective, Relay UE can only perform DCR/solicitation message transmission or Target remote UE can perform response message transmission if the corresponding AS criteria are satisfied. From upper layer perspective, the discovery solicitation/DCR/response message is generated based on upper layer rules. So the modelling of AS-Prose layer interaction at relay UE can be,
1. AS criterion is checked after upper layer generation of discovery solicitation/DCR/response message;
2. AS criterion is checked before upper layer generation of discovery solicitation/DCR/response message;
In the current RRC running CR, it only captures the discovery transmission condition from AS perspective but does not mention when the AS criterion is checked, i.e., both the above modeling can be supported in the current shape of running CR.
[bookmark: _Toc146879319]The current RRC Running CR doesn’t restrict UE internal modeling of AS criterion checking, either checked before or after the upper layer generating discovery solicitation/response/DCR message is not excluded.
Similarly in R17 U2N relay case, there are also AS criteria defined, i.e., relay UE and remote UE need to check whether the Uu threshold condition is satisfied to determine whether to perform discovery transmission, and there is no such restriction on whether the AS criterion is checked before or after discovery message generation.
[bookmark: _Toc146879320]In R17 U2N Relay, the UE internal interaction was not specified either, in terms of whether the Uu AS condition of the U2N Remote and U2N Relay UE is checked before or after discovery message generation by upper layer.
So the R17 U2N principle can be followed here, i.e., leave the UE cross-layer interaction to UE implementation as the current running CR, and no need to further specify the UE internal modeling of how/when the AS criterion is checked.
[bookmark: _Toc146879334]Leave the cross-layer interaction on AS condition checking at Relay and Target Remote UE to UE implementation.
Issue-2: whether reuse the U2N relay (re)selection parameters to U2U relay (re)selection 
For reusing U2N relay parameters in U2U Relay case, it is related to the co-existence of U2N relay and U2U relay, it has been discussed in RAN2 and there is a view to deprioritize it.
Anyway, by reusing the U2N relay parameters in U2U case, it means network that supports U2U relay has to also support U2N relay operations/provide U2N relay (re)selection configurations.
[bookmark: _Toc146879321]By reusing U2N relay (re)selection parameters in U2U Relay, it mandates network supports U2U Relay configurations also need to support U2N Relay configuration.
Therefore, it is preferred to have separate U2U Relay (re)selection parameters since U2U Relay and U2N relay are different features.
[bookmark: _Toc146879335]Define separate parameters for U2U Relay (re)selection on top of those for U2N Relay.
Issue-3: whether DCR message in integrated discovery scenario can use discovery-dedicated pool and SD-RSRP 
For whether to consider DCR message in integrated discovery same as discovery message thus can transmit it in dedicated discovery pool and use the SD-RSRP threshold configuration, AS layer identify discovery message by:
· The L2 ID associated with discovery message is dedicated;
· The SRB/LCH (i.e.,SRB4/LCID 58) used for discovery message is dedicated.
[bookmark: _Toc146879322]AS layer identifies discovery message by the dedicated L2 ID and SRB/LCID.
While for DCR message in integrated discovery,
· The L2 ID configuration is the same as the other DCR message for direct communications;
· The SRB/LCH used is also the same as the other DCR message for direct communications.
[bookmark: _Toc146879323]DCR message in integrated discovery uses the same L2 ID configuration and SRB/LCID as the other DCR messages.
So from the AS perspective, the features of “seen a message as discovery” don’t match the DCR message in the integrated discovery scenario.
[bookmark: _Toc146879336]For DCR message in integrated discovery scenario, it is handled in the same way as other DCR messages, i.e., 1) it cannot be transmitted in discovery-dedicated pool and 2) only SL-RSRP condition is needed.
Issue-4: Measurement results of peer UE not available 
For a remote UE that is configured by upper layers to search for or (re)select a NR sidelink U2U Relay UE, when both SL-RSRP and SD-RSRP are not available, besides trigger relay selection, there is no other option, so it seems straightforward to capture the  “if the SL-RSRP/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is not available” as a relay selection trigger condition. Besides, in U2N, there is also an “if the UE has no serving cell” condition defined as a remote UE threshold condition, so dame principle can be followed here.
[bookmark: _Toc146879337]Allow triggering of U2U Relay selection if the SL-RSRP and SD-RSRP measurement of the peer NR sidelink U2U Remote UE are unavailable”.
[bookmark: _Toc146879338]Add “if the SL-RSRP and SD-RSRP measurement of the peer NR sidelink U2U Remote UE are unavailable into” AS-layer condition for U2U Remote UE.
Issue-5: Threshold condition configurations 
Currently, different thresholds are defined for relay (re)selection/discovery transmission and further separated regarding different Model-cases (e.g., Model-A/B/Integrated discovery) and for relay/remote UE as follows 
	SL-RelayUE-ConfigU2U information element
-- ASN1START
-- TAG-SL-RELAYUE-CONFIGU2U-START

SL-RelayUE-ConfigU2U-r18::=           SEQUENCE {
    sl-ThreshIntegratedDiscRelay-r18        SL-RSRP-Range-r16                                     OPTIONAL,     -- Need R
sl-hystMaxRelay-r18                    Hysteresis                                            OPTIONAL,     -- Cond SL-ThreshIntegratedDiscRelay
	sd-ThreshIntegratedDiscRelay-r18        SL-RSRP-Range-r16                                     OPTIONAL,     -- Need R
sd-hystMaxRelay-r18                    Hysteresis                                            OPTIONAL,     -- Cond SD-ThreshIntegratedDiscRelay
	sd-ThreshModelA-DiscRelay-r18           SL-RSRP-Range-r16                                     OPTIONAL,     -- Need R
	sl-ThreshModelA-DiscRelay-r18           SL-RSRP-Range-r16                                     OPTIONAL,      -- Need R
	sd-ThreshModelB-DiscRelay-r18           SL-RSRP-Range-r16                                     OPTIONAL     -- Need R

}

Editor Note: FFS whether speperate thresholds are configured for NR sidelink U2U Relay UE.

-- TAG-SL-RELAYUE-CONFIGU2U-STOP
-- ASN1STOP
	
	SL-RemoteUE-ConfigU2U information element
-- ASN1START
-- TAG-SL-REMOTEUE-CONFIGU2U-START

SL-RemoteUE-ConfigU2U-r18::=           SEQUENCE {
sl-ThreshHighRemote-r18                SL-RSRP-Range-r16                                     OPTIONAL,     -- Need R
sl-HystMaxRemote-r18                   Hysteresis                                            OPTIONAL,     -- Cond SL-RSRP-ThreshRemote
sd-ThreshHighRemote-r18                SL-RSRP-Range-r16                                     OPTIONAL,     -- Need R
sd-HystMaxRemote-r18                   Hysteresis                                            OPTIONAL,     -- Cond SD-RSRP-ThreshRemote
sd-ThreshModelB-DiscRemote-r18          SL-RSRP-Range-r16                                     OPTIONAL,     -- Need R
sl-ReselectionConfigU2U-r18            SL-ReselectionConfigU2U-r18                           OPTIONAL      -- Need R
}

SL-ReselectionConfigU2U-r18::=         SEQUENCE {
    sl-RSRP-ThreshU2U-r18                  SL-RSRP-Range-r16                                OPTIONAL,     -- Need R
    sl-FilterCoefficientU2U-r18        FilterCoefficient                                    OPTIONAL,     -- Need R
sl-HystMinU2U-r18                      Hysteresis                                       OPTIONAL,     -- Cond SL-RSRP-ThreshU2U
	sd-RSRP-ThreshU2U-r18                  SL-RSRP-Range-r16                                OPTIONAL,     -- Need R
	sd-FilterCoefficientU2U-r18        FilterCoefficient                                    OPTIONAL,     -- Need R
    sd-HystMinU2U-r18                      Hysteresis                                       OPTIONAL      -- Cond SD-RSRP-ThreshU2U
}

Editor Note: FFS whether speperate thresholds are configured for NR sidelink U2U Remote UE.


Actually, the defined parameters are all for PC5 RSRP measurement evaluation and can be divided into 2 types, either per-hop RSRP measurement evaluation or E2E RSRP measurement evaluation.
Similar to R17 U2N case there are also some threshold conditions defined, the remote UE and Relay UE need to evaluate Uu and PC5 signal strength 
	SL-RelayUE-Config information element
-- ASN1START
-- TAG-SL-RELAYUE-CONFIG-START

SL-RelayUE-Config-r17::=           SEQUENCE {
    threshHighRelay-r17                RSRP-Range                              OPTIONAL,     -- Need R
    threshLowRelay-r17                 RSRP-Range                              OPTIONAL,     -- Need R
    hystMaxRelay-r17                   Hysteresis                              OPTIONAL,     -- Cond ThreshHighRelay
    hystMinRelay-r17                   Hysteresis                              OPTIONAL      -- Cond ThreshLowRelay
}

-- TAG-SL-RELAYUE-CONFIG-STOP
-- ASN1STOP
SL-RemoteUE-Config information element
-- ASN1START
-- TAG-SL-REMOTEUE-CONFIG-START

SL-RemoteUE-Config-r17::=           SEQUENCE {
    threshHighRemote-r17                RSRP-Range                                       OPTIONAL,     -- Need R
    hystMaxRemote-r17                   Hysteresis                                       OPTIONAL,     -- Cond ThreshHighRemote
    sl-ReselectionConfig-r17            SL-ReselectionConfig-r17                         OPTIONAL      -- Need R
}

SL-ReselectionConfig-r17::=         SEQUENCE {
    sl-RSRP-Thresh-r17                  SL-RSRP-Range-r16                                OPTIONAL,     -- Need R
    sl-FilterCoefficientRSRP-r17        FilterCoefficient                                OPTIONAL,     -- Need R
    sl-HystMin-r17                      Hysteresis                                       OPTIONAL      -- Cond SL-RSRP-Thresh
}

-- TAG-SL-REMOTEUE-CONFIG-STOP
-- ASN1STOP


As shown in the above referred specification, in U2N relay, for U2N relay UE, only one threshold is defined while for U2N remote UE only one Uu threshold and one PC5 threshold are defined:
· Uu threshold: threshHighRelay for U2N relay UE condition; threshHighRemote for U2N relay selection trigger and U2N remote UE condition (with offset thystMaxRemote defined); 
· SL threshold: sl-RSRP-Thresh for U2N relay reselection trigger and candidate U2N relay evaluation (with offset sl-HystMin defined)
[bookmark: _Toc146879324]In R17 U2N Relay, only one Uu threshold is defined for U2N Relay UE, while only one Uu / PC5 threshold are defined for U2N remote UE, i.e., no differentiation in terms of threshold setting between different discovery models.
[bookmark: _Hlk145599502]Therefore, some simplification/merging of the threshold configurations can be considered to simplify both the ASN.1 and procedure text, e.g., by only defining one E2E threshold condition and one per-hop threshold condition for U2U remote UE and one per-hop threshold condition for U2U relay UE.
[bookmark: _Toc146879339]Merge U2U Relay threshold parameters, i.e., no need for separate parameters for different discovery models (i.e., Model-A, Model-B, and Integrated).
[bookmark: _Toc131757151]Issue-6: Others for relay-(re)selection / discovery
For whether there is a need for the relay UE to indicate other hop quality, RAN2 has discussed whether one hop link quality needs to be indicated to the other hop end UE to trigger relay (re)selection
Proposal 13: RAN2 to discuss if U2U relay can indicate one of the following information related to the second hop to the source remote UE after relay link between source remote UE and target remote UE has been established.
-	An indication to indicate that the link between the target remote UE and U2U relay is below a threshold;
-	PC5 RSRP of second hop between relay UE and target remote UE. 
The link quality degradation is different from RLF since the signal strength degradation may not lead to failure, i.e., the hop can still work. Besides, we have agreed that the UE can trigger relay reselection based on the current hop quality, i.e., the link quality degradation is already handled. Therefore, the hop-1 AS link quality doesn’t need to be considered by the hop-2 remote UE during relay reselection.
[bookmark: _Toc146879340]Relay UE does not forward AS link quality degradation of one hop to the peer remote UE of the other hop. 
For the AS condition to determine the direct link is available, during RAN2 #121b, the following proposals were discussed:
Proposal 14a: During relay reselection, reselection towards direct link is supported.
Proposal 14b: If P14a can be agreed, RAN2 to discuss whether AS criterion is needed for switching back from indirect to direct link.
The whole relay reselection procedure is defined by SA2, from RAN2 perspective, AS layer only needs to 
· Evaluate the current relay link quality to trigger relay reselection;
· If configured by the upper layer, to monitor/evaluate the new link quality to set up a new PC5 connection;
There is no service continuity in U2U relay from AS layer perspective, and it is just release/setup of old/new link to AS layer. If relay reselection is triggered, it is upper layer who decides which discovery (from relay or target UE) to monitor or what discovery message (to relay or target UE) to transmit.
Besides, the direct link and relay link will use different L2 ID, and it is up to Prose layer to judge whether the two different L2 IDs associate with the same peer UE via User Info, which means AS layer is unable to know whether a L2 ID is from the same peer UE, and thus should not be involved in the determination of communication type (i.e., direct or U2U relay communication).
[bookmark: _Toc146879325]It is fully up to upper layer to decide which kind of communication (direct or relayed U2U) to initiate;
So based on the above analysis, when we come back to Proposal 14a/P14b discussed in RAN2 #121b meeting, there is no need for AS criterion for direct link quality evaluation.
[bookmark: _Toc146879341]R2 does not pursue defining an AS-layer criterion for direct link reachability judgment as a trigger for indirect to direct switching.
At last, for the path switch, in R17 U2N relay, the path switch is handled by gNB, but in R18 U2U relay,
· It has been indicated in the SI discussion that the service continuity is not supported in U2U relay from RAN2 perspective;
· SA2 has concluded the NAS procedure for path-switching and relay reselection negotiation which doesn’t involve network configuration[2];
	6.7.4.2	5G ProSe Layer-2 UE-to-UE Relay reselection
Depicted in Figure 6.7.4.2-1 is the procedure for the negotiated 5G ProSe Layer-2 UE-to-UE Relay reselection.


Figure 6.7.4.2-1: 5G ProSe Layer-2 UE-to-UE Relay reselection



Thus it is preferred that besides the agreed AS criterion determination for U2U relay reselection, no further RAN2 discussion on the path-switch issue is needed, the higher layer procedure defined by SA2 is sufficient.
[bookmark: _Toc146879342]Besides the AS layer criterion for U2U relay reselection, R2 not pursue further AS-layer spec impact for relay reselection, but just rely on the higher layer procedure defined by SA2.
[bookmark: _Toc131757154]PC5-RRC Procedure and QoS Enforcement
The following procedure has been captured in stage-2 CR for the control plane procedure of U2U Rleay with some FFS points


Editor’s Notes: FFS how/whether the 1st-hop PC5 RRC connection triggers the 2nd-hop PC5 RRC connection.

Editor’s Notes: whether modification procedure has to be considered as well as establishment procedure for step 2b.

Editor’s Notes: FFS step 3 can be included in step 2 or in step 8 

Editor’s Notes: FFS step3 may be preceded by the relay UE determining the IDs.

Editor’s Notes: FFS whether the end-to-end PC5-RRC message is delivered including two local ID in the SRAP header.

Editor’s Notes: FFS if this requires AS signalling or can be done in upper layers. Whether step 5 can be before step 4.

Editor’s Notes: FFS if this requires AS signalling or can be done in upper layers.

Editor’s Notes: FFS whether the split QoS value need to be delivered to the peer L2 U2U Remote UE.

Editor’s Notes: FFS whether step 7 can be merged by step 2 or step 8.

Editor’s Notes: FFS whether step 8s/b is needed after step 6/7.


[bookmark: _Toc131757156]Issue-1: QoS Split
For QoS split, the FFS point is 
· The timeline of QoS split between E2E link establishment;
· Whether the split QoS information should be sent to both remote UEs;
· What signaling should be used for QoS information exchange procedure between remote UE and relay UE for QoS splitting;
Firstly for the timeline of the QoS split procedure and E2E link establishment, it is agreed in RAN2 #122 that AS layer is responsible for QoS split in L2 U2U relay, and in RAN2 #123, it is further concluded that source remote UE needs to send the E2E QoS profile to the relay UE for splitting.
AS layer is responsible for QoS split in L2 U2U relay.
Same as L3 based U2U relay, the QoS split should be per e2e QoS flow, and RAN2 expect that the source UE will inform the Relay UE QoS flow(s) and corresponding QoS profiles.  FFS if this requires AS signalling or can be done in upper layers.
The source UE sends to the Relay UE all the QoS profiles for the e2e QoS flows.
[bookmark: _Hlk145946060]As shown in the following SA2 specification, for L2 U2U Relay, there is an E2E link establishment procedure, which reuses the legacy direct link procedures where the QoS flow information negotiation is a mandatory procedure.
	· [bookmark: _Toc138254927]6.7.2	5G ProSe Communication via 5G ProSe Layer-2 UE-to-UE Relay
This procedure applies to 5G ProSe Layer-2 UE-to-UE Relay.
…
4.	The source 5G ProSe End UE establishes an end-to-end connection for unicast mode communication with the target 5G ProSe End UE as described in clause 6.4.3.7.
· [bookmark: _Toc138254889]6.4.3.7.2	Layer-2 link management over PC5 reference point for 5G ProSe Layer-2 UE-to-UE Relay
…
The message contents over PC5 reference point for unicast mode 5G ProSe Direct Communication as depicted from clause 6.4.3.1 to clause 6.4.3.5 are same for the end-to-end connection between peer 5G ProSe End UEs.
· [bookmark: _Toc66692731][bookmark: _Toc66701913][bookmark: _Toc69883590][bookmark: _Toc73625606][bookmark: _Toc138254881][bookmark: _Toc19199140][bookmark: _Toc27821930][bookmark: _Toc36126284]6.4.3.1	Layer-2 link establishment over PC5 reference point
To perform unicast mode of ProSe Direct communication over PC5 reference point, the UE is configured with the related information as described in clause 5.1.3.
…
4.	Security with UE-1 is established as below:
…
-	QoS Info: the information about PC5 QoS Flow(s). For each PC5 QoS Flow, the PFI and the corresponding PC5 QoS parameters (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc.) and optionally the associated ProSe identifier(s).
…
5.	A Direct Communication Accept message is sent to UE-1 by the target UE(s) that has successfully established security with UE-1:
…
	The Direct Communication Accept message includes:
…
-	QoS Info: the information about PC5 QoS Flow(s). For each PC5 QoS Flow, the PFI and the corresponding PC5 QoS parameters requested by UE-1 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc.) and optionally the associated ProSe identifiers(s).


[bookmark: _Toc146879326]For L2 U2U Relay, there is an E2E link establishment procedure, which reuses the legacy non-relay procedures where the QoS flow information negotiation is a mandatory procedure.
Since the E2E QoS flow is determined during E2E link establishment, the QoS split procedure has to be done after E2E link establishment.
[bookmark: _Toc146879343]For L2 U2U Relay, the QoS split procedure is done after E2E link establishment.
For the FFS point on whether the split QoS should be indicated to both remote UEs or only source remote UE, the key point is whether split QoS information is useful to both remote UEs. We have agreed PDB is to be split, and we have discussed that PDB is useful for the Tx UE for resource selection, so considering both the remote UEs can be Tx UE, it is necessary to indicate the split QoS information to both the remote UEs.
[bookmark: _Toc146879344]For L2 U2U Relay, the split QoS value is delivered from Relay UE to both Remote UEs.
For the FFS point on which signaling to be used for QoS splitting, for using PC5-S signaling, according to SA2 specification
· The signaling for L3 U2U QoS split cannot be used since the L3 QoS split is done during per-hop link establishment (i.e., there is no E2E link establishment and E2E QoS negotiation in L3 Relay);
	To achieve this, the source 5G ProSe Layer-3 End UE initiates PC5 QoS Flows setup or modification during the Layer-2 link establishment or modification procedure, the source 5G ProSe Layer-3 End UE provides the QoS Info as described in clause 6.4.3.7.3 to the 5G ProSe Layer-3 UE-to-UE Relay. The received PC5 QoS parameters of the QoS Info (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc.) are interpreted as the end-to-end QoS requirements by the 5G ProSe Layer-3 UE-to-UE Relay for the traffic transmission between source 5G ProSe Layer-3 End UE and target 5G ProSe Layer-3 End UE. The 5G ProSe Layer-3 UE-to-UE Relay, based on its implementation, decides the PQI for the first hop PC5 QoS control and the PQI for the second hop PC5 QoS control. The 5G ProSe Layer-3 UE-to-UE Relay provides the QoS Info (including PQI value chosen by the 5G ProSe Layer-3 UE-to-UE Relay for the second hop) to the target 5G ProSe Layer-3 End UE. After accepted QoS Info of the second hop QoS from the target 5G ProSe Layer-3 End UE is received, 5G ProSe Layer-3 UE-to-UE Relay provides the QoS Info (including PQI value chosen by the 5G ProSe Layer-3 UE-to-UE Relay for the first hop) to the source 5G ProSe Layer-3 End UE with considering the received second hop QoS. If the source 5G ProSe Layer-3 End UE performs the Layer-2 link modification procedure to add new PC5 QoS Flow(s) or modify the existing PC5 QoS Flow(s) for IP traffic or Ethernet traffic over PC5 reference point, the source 5G ProSe Layer-3 End UE may also provide the PC5 QoS Rule(s) for the PC5 QoS Flow(s) to be added or modified to the 5G ProSe Layer-3 UE-to-UE Relay. The 5G ProSe Layer-3 UE-to-UE Relay may generate the Packet Filters used over the second hop based on the received PC5 QoS Rule(s).


· The current per-hop PC5-S signaling for L2 U2U Relay case cannot be used since there is no QoS-related information in those messages.
	· [bookmark: _Toc138254888]6.4.3.7.1	Common part for Layer-2 link management over PC5 reference point for 5G ProSe UE-to-UE Relay
For the 5G ProSe Communication via 5G ProSe UE-to-UE Relay as described in clause 6.7.1 and clause 6.7.2:
<listed information without QoS related information>


[bookmark: _Toc146879327]The existing PC5-S message defined by SA2 in L2/L3 U2U Relay cannot be reused for L2 U2U Relay QoS splitting. 
Therefore, if RAN2 decides to use PC5-S signaling for QoS splitting in L2 U2U Relay, new PC5-S message needs to be defined, and LS to SA2 would be needed.
[bookmark: _Toc146879345]If RAN2 decides to use PC5-S message for L2 U2U Relay QoS splitting, RAN2 send LS to SA2 on this RAN2 decision.
Then for the use of PC5-RRC message, either we use existing PC5-RRC signaling (e.g., RRCReconfigurationSidelink) for QoS split procedure or introduce new signaling. 
In legacy Sidelink, the configurations are all per-direction, i.e., using RRCReconfigurationSidelink from Tx to Rx UE, while QoS in the current sidelink is not a per-direction parameter, which means the current PC5-RRC signaling cannot fit well with split-QoS procedure.
[bookmark: _Toc146879328]The current per-direction PC5-RRC configuration procedure cannot fit well with split-QoS procedure.
Besides, RRCReconfigurationSidelink includes other configurations, and it would be complex on the UE behavior to differentiate what a RRCReconfigurationSidelinkComplete/ RRCReconfigurationSidelinkFailure means by mixing up the QoS split procedure and legacy sidelink configuration procedure.
Therefore, it seems clearer/easier to use a new signaling for the QoS split procedure in L2 U2U Relay.
[bookmark: _Toc146879346]If RAN2 decides to use PC5-RRC message for L2 U2U Relay QoS splitting, define a new PC5-RRC signal for the QoS split procedure in L2 U2U Relay.
Another point for the PC5-RRC signaling procedure is whether the feedback of the split QoS parameter is needed, 
· On the one hand, for L3 U2U Relay case, the acceptance of the split QoS on the second hop is done by DCA message from the target remote UE (reuse legacy direct link procedure), but there is no detailed specification on how the relay UE react if the split QoS is not accepted;
· On the other hand, if considering the feedback of split-QoS parameter, the reject handling needs to be further discussed on both relay UE and source remote UE since different from L3 Relay there is no QoS handling procedure in AS layer and the E2E QoS flow has been established during the E2E PC5-S procedure.
If feedback is needed, the PC5-RRC signaling would be a two-way signaling between both source remote UE-relay UE and relay UE-target remote UE,
· Between Source remote UE and Relay UE: for Source remote UE to indicate the E2E QoS (negotiated with Target UE) to Relay UE and for Relay UE to reject or accept by sending the hop-1 split-QoS result to Source remote UE (as shown in the following Figure 1);


Figure 1. PC5-RRC signaling between source UE and Relay UE for QoS splitting
· Between Relay UE and Target remote UE: for Relay UE to send the hop-2 split-QoS to Target remote UE and for Target remote UE to feedback accept/reject to the Relay UE (as shown in the following Figure 2).


Figure 2. PC5-RRC signaling between Relay UE and Target UE for QoS splitting
[bookmark: _Toc146879347]For QoS split in L2 U2U relay, RAN2 to define the PC5-RRC signaling between Source remote UE and Relay UE to support 1) message-1: Source UE provides the E2E QoS (negotiated with Target UE) to Relay UE and 2) message-2: Relay UE to reject, or accept by sending the hop-1 split-QoS result to Source remote UE.
[bookmark: _Toc146879348]For QoS split in L2 U2U relay, RAN2 to define the PC5-RRC signaling between Relay UE and Target remote UE to support 1) message-1: Relay UE to send the hop-2 split-QoS to Target remote UE and 2) message-2: Target remote UE to feedback accept or reject to Relay UE.
Furthermore, for the reject handling, i.e., how for the Relay UE/Source remote UE to react if Target remote UE rejects the split-QoS for hop-2. For Relay UE, in L3 U2U Relay case, it is more up to Relay UE implementation to handle this. In case the split-QoS is rejected by the Target remote UE, the relay UE can:
1) Either reconfigure the split-QoS for the remote UE;
2) Or consider the configuration is failed and feedback on the rejection information to the Source remote UE;
For the above 2 operations, operation 1) gives more chances for the relay/remote UE to negotiate the split-QoS but also increases configuration delay, and it is more complicated to judge when (after how many times of reconfiguration) to trigger configuration failure; while operation 2) saves the signaling for negotiation but may have more failure happens. So one way forward is to reuse the SA2 principle, i.e., leave the decision of re-split/consider split failure decision to relay UE implementation.
[bookmark: _Toc146879349]For QoS split in L2 U2U relay, if Target remote UE rejects the split-QoS configuration, up to Relay UE implementation to decide whether to re-initiate split-QoS negotiation with the target remote UE or reject Source remote UE, i.e., feedback the failure message.
If the QoS split for a QoS flow failed, i.e., relay UE feedback the failure indication for a QoS flow to the Source remote UE, since the QoS flow handling (i.e., establishment/release/modification) is in the scope of PC5-S layer, the failure information can be indicated from AS layer to upper layer.
[bookmark: _Toc146879350][bookmark: _Toc141714523][bookmark: _Toc141715008][bookmark: _Toc141715179][bookmark: _Toc141714524][bookmark: _Toc141715009][bookmark: _Toc141715180]For QoS split in L2 U2U relay, if a reject message from Relay is received by Source remote UE, the AS layer at Source remote UE indicates the failure to its upper layer. 
[bookmark: _Toc131757157]Issue-2: SL-DRB configuration
For bearer configuration, in RAN2 #122 meeting, the following agreements have been made for OOC/RRC IDLE/RRC INACTIVE UEs
For OOC U2U relay/remote UE, pre-configuration is used for the E2E SL-DRB and per-hop PC5 RLC channel configuration.
For RRC_IDLE/INACTIVE U2U relay/remote UE, SIB is used for the E2E SL-DRB and per-hop PC5 RLC channel configuration.
And further in RAN2 #123, 
	The TX Remote UE derives the PDCP and SDAP configuration for e2e SL-DRB and provides the portion of the configuration related to RX to the RX Remote UE using E2E PC5-RRC message (similar to legacy PC5 configuration).
The TX Remote UE derives the first hop configuration (e.g. PC5 relay RLC Channel configuration) for SL-DRB and provides to the relay UE the portion of the configuration related to RX on the first hop (i.e., Rx by the relay UE), using per-hop PC5-RRC message (similar to legacy PC5 configuration).
The two conclusions above do not exclude the derivation involving information from gNB/preconfiguration/specified configuration.
The Relay UE derives the second hop configuration (e.g. PC5 relay RLC Channel configuration) for each SL-DRB.
It is FFS how the Relay UE derives second hop configuration for SL-DRB.
The source UE sends to the Relay UE all the QoS profiles for the e2e QoS flows.


So combine the conclusions till now, 
Table-1 E2E bearer configurations derivation
	
	PDCP/SDAP configuration
	SRAP/RLC/MAC configuration at 1st hop
	SRAP/RLC/MAC configuration at 2nd hop

	OOC
	Tx Remote UE derives based on Pre-configuration
	Tx Remote UE derives based on Pre-configuration
	Relay UE derives based on Pre-configuration

	IDLE/INACTIVE
	Tx Remote UE derives based on SIB
	Tx Remote UE derives based on SIB
	Relay UE derives based on SIB

	CONNECTED
	?
	?
	?


As shown in the above table, for OOC/IDLE/INACTIVE Remote/Relay UE as the Tx UE, the bearer configurations are obtained from Pre-configuration/SIB. While the FFS point for OOC/IDLE/INACTIVE case  was whether the configuration in SIB/Pre-configuration is based on E2E QoS as legacy or the split QoS also need to be considered
· In legacy SL, it is E2E QoS that SL bearer configurations rely on;
· In L2 U2N relay, it is up to gNB to decide the bearer configurations.
For the E2E configuration, i.e., PDCP/SDAP configurations, the legacy configuration for direct SL communication is feasible.
[bookmark: _Toc134794162][bookmark: _Toc146879351]For OOC/RRC_IDLE/RRC_INACTIVE L2 U2U Remote UE, PDCP/SDAP setting for E2E SLRB is obtained via Pre-configuration/SIB by referring to end-to-end QoS as in legacy. 
For the per-hop configuration, i.e., SRAP/RLC/MAC configuration, assume only PDB is to be split by the relay UE, the SRAP/RLC/MAC configuration can also be set by referring end-to-end QoS as in legacy since PDB is only used in resource selection procedure and determined based on UE implementation in legacy sidelink which is decoupled with the RLC/MAC configurations
	NOTE 3C:	How the MAC entity determines the remaining PDB of SL data is left to UE implementation.


[bookmark: _Toc146879352]For OOC/ RRC_IDLE/ RRC_INACTIVE L2 U2U Remote UE, SRAP/RLC/MAC setting for E2E SLRB is obtained via Pre-configuration/SIB by referring to end-to-end QoS as in legacy. 
While for the FFS on how for the relay UE to determine the SRAP/RLC/MAC configuration for the second hop, in RAN2 #123, there is a [ToDis] Proposal as follows
	[ToDis after P13/P15] Proposal 14: If P13 is agreed, the source Remote UE informs the QoS flow-to- SL-DRB mapping to the relay UE via PC5-RRC, relay UE can derive the second hop configuration for the SL-DRB based on the QoS flow-bearer mapping.


The key issue to resolve here is: in U2U relay, at relay UE, it has no control on the flow to bearer mapping, which is controlled by SDAP entity located at end-UE, but can only adjust the mapping based on bearer ID within SRAP header. So at least the legacy SIB/pre-configuration taking QoS flow as input does not work here, i.e., relay UE is unable to map a PDCP PDU which was generated based on flow-to-bearer mapping-1 at source UE side, to SRAP/RLC/MAC configuration, which is based on flow-to-bearer mapping-2 at relay UE side 
[bookmark: _Toc146879329]Legacy design cannot directly apply to the relay UE as Tx-UE of the second hop, since the QoS flow to bearer mapping is controlled by Remote UE.
So the QoS flow-to- SL-DRB mapping of the remote UE is needed as proposed in the above [ToDis] Proposal.
[bookmark: _Toc146879353]The Tx Remote UE informs the QoS flow-to-SL-DRB mapping (i.e., SDAP configuration) to the relay UE via PC5-RRC.
To indicate the QoS flow-to-SL-DRB mapping to the relay UE, for the relay UE to identify the SLRB index for each bearer, the SLRB configuration index (i.e., slrb-PC5-ConfigIndex) also needs to be indicated to the relay UE.
[bookmark: _Toc146879354]The Tx Remote UE informs the SLRB configuration index (i.e., slrb-PC5-ConfigIndex)  to the relay UE via PC5-RRC.
As we have agreed IDLE/INACTIVE/OOC relay UE derives the second hop SRAP/RLC/MAC configuration based on SIB/Pre-configuration, for IDLE/INACTIVE/OOC relay UE, there are 2 inputs 
· Input-1: QoS flow-to-SL-DRB mapping information from the remote UE;
· Input-2: SDAP/PACP/SRAP/RLC/MAC configuration from SIB/Pre-configuration.
The 2 inputs have to match with each other to make the relay UE derive the correct SRAP/RLC/MAC configuration to be used at the second hop. This means the SDAP at the remote UE side and the SDAP at the relay side need to be unified no matter they are under the same or different network coverage.
[bookmark: _Toc146879330]The SDAP at L2 U2U remote UE side and L2 U2U relay side need to be unified no matter the relay/remote UE are under same or different network coverage.
Which means the SDAP configuration need to be a unified configuration for L2 U2U Relay globally.
[bookmark: _Toc146879355]RAN2 to confirm in L2 U2U Relay, network implementation would ensure the SDAP (pre-)configuration  of different cells/coverage-cases would be always compatible.
For the SLRB configurations for RRC CONNECTED case, it is still FFS on whether the dedicated configuration from network is supported. We have agreed that U2U Relay/Remote UE can use Mode-1 resource allocation, and the dedicated discovery configuration is also supported for connected UE.
	Both mode-1 and mode-2 resource allocation can be supported on both remote UE and relay UE in U2U relay case.  No impact to legacy resource allocation procedures is expected.
UE in RRC_CONNECTED state can obtain UE-to-UE relay discovery parameters in dedicated discovery configuration.


[bookmark: _Toc146879331]Mode-1 resource allocation and dedicated discovery configuration is supported for U2U Relay.
So it seems straightforward to also support the dedicated SLRB configuration for RRC CONNECTED U2U Remote UE/Relay UE.
[bookmark: _Toc146879356]RRC_CONNECTED U2U Remote/Relay UE obtains dedicated configuration (i.e., SDAP/PDCP/SRAP/RLC/MAC) for E2E SLRBs.
Issue-3: SL-SRB configuration
It is agreed that the specified E2E SL-SRB configuration is used, but leave an FFS on whether separate per-hop configurations are used for SRB0/1/2/3 respectively or a common configuration is used
	New specified per-hop configurations are used for E2E SL-SRB 0/1/2/3 respectively.  FFS how they will be implemented in specs (e.g., if the configurations are identical the tables might be merged for different SL-SRBs).


Based on the offline discussion, there is a slight majority view on using separate configurations for different SL-SRBs, and it is clearer/easier to use separate configurations and avoid further optimization.
[bookmark: _Toc146879357]New specified per-hop configurations for E2E SL-SRB 0/1/2/3 are defined separately.
[bookmark: _Toc131757159]Network involvement in U2U relay
Issue-1: NW capability indication
For the network involvement in U2U relay, RAN2 have made the following 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: RAN2 to agree that in U2U relay, OOC UEs obtain discovery configuration from pre-configuration and IDLE/INACTIVE UEs obtain discovery configuration from SIB.
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.
RAN2 has agreed that for OOC/IDLE/INACTIVE UEs, the same configuration mechanisms for discovery are reused, i.e., rely on SIB/Precnfiguration. The remaining issues for the network involvement are: 
1) how for the UE to know whether the current network supports U2U relay service;
2) whether/how for network knows the UE role is U2U relay/remote UE.
In Rel-17 U2N, the network indicates its capability on whether/which types of U2N service it can support towards U2N Remote UE and U2N Relay UE. Therefore, finally, in the SIB, the following Boolean parameters are used for such indication:
SIB12-IEs-r16 ::=             SEQUENCE {
    sl-ConfigCommonNR-r16         SL-ConfigCommonNR-r16,
    lateNonCriticalExtension      OCTET STRING                   OPTIONAL,
    ...,
    [[
    sl-DRX-ConfigCommonGC-BC-r17         SL-DRX-ConfigGC-BC-r17                                                 OPTIONAL,    -- Need R
    sl-DiscConfigCommon-r17              SL-DiscConfigCommon-r17                                                OPTIONAL,    -- Need R
    sl-L2U2N-Relay-r17                   ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-NonRelayDiscovery-r17             ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-L3U2N-RelayDiscovery-r17          ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-TimersAndConstantsRemoteUE-r17    UE-TimersAndConstantsRemoteUE-r17                                      OPTIONAL     -- Need R
    ]]
}
Similarly, when it comes to Rel-18 U2U Relay, such indication is also necessary to allow U2U Remote UE and U2U Relay UE to be aware of the network capability. The signaling details can be discussed in stage 3 discussion.
[bookmark: _Toc146879358]Introduce indication(s) for the network capability on U2U service in SIB message.
Issue-2: SUI Report impacts
The network awareness of U2U relay is inevitable since we agreed mode-1 and dedicated discovery are supported for U2U relay and the the network awareness on the UE role as a U2U relay UE/remote UE is needed so that network knows the requested resources are for U2U relay service.
[bookmark: _Toc146879359]L2/L3 U2U relay and remote UE reports the UE role to network.
Besides the UE role, in legacy sidelink, the Tx UE needs to report the destination L2 ID to the network to request Tx resources/configurations. While in L2 U2U Relay, for the remote UE,
· On the one hand, we have agreed Mode-1 is supported, so the destination L2 ID of the relay UE needs to be reported to the network since the BS table is based on the relay UE’s L2 ID;
· On the other hand, as discussed in Proposal-21, if the dedicated SLRB configuration is also supported, the network need to be aware of the mapping between the reported QoS flow list and peer remote UE(s) to provide SLRB configurations.
[bookmark: _Toc146879332]The destination L2 ID of the relay UE needs to be reported to the network since the BS table is based on the relay UE’s L2 ID.
[bookmark: _Toc146879333]If dedicated SLRB configuration is supported, the network needs to be aware of the mapping between reported QoS flow list and target remote UE(s) to provide SLRB configurations.
Based on Observation 14, the L2 ID reported in the SUI message for L2 U2U Remote UE should be the ID of Relay UE.
[bookmark: _Toc146879360]The L2 ID reported in the SUI message for L2 U2U Remote UE should be the L2 ID of Relay UE.
For the mapping between the reported QoS flow list and target remote UE(s), if dedicated SLRB configuration is to be supported, the QoS flow list can be reported per-peer remote UE so that the network can know the mapping.
[bookmark: _Toc146879361]If dedicated SLRB configuration is to be supported for L2 U2U Relay, Remote UE report the QoS flow list per peer remote UE to network.
[bookmark: _Toc131757160]Conclusion
We have the following observations:
Observation 1	The current RRC Running CR doesn’t restrict UE internal modeling of AS criterion checking, either checked before or after the upper layer generating discovery solicitation/response/DCR message is not excluded.
Observation 2	In R17 U2N Relay, the UE internal interaction was not specified either, in terms of whether the Uu AS condition of the U2N Remote and U2N Relay UE is checked before or after discovery message generation by upper layer.
Observation 3	By reusing U2N relay (re)selection parameters in U2U Relay, it mandates network supports U2U Relay configurations also need to support U2N Relay configuration.
Observation 4	AS layer identifies discovery message by the dedicated L2 ID and SRB/LCID.
Observation 5	DCR message in integrated discovery uses the same L2 ID configuration and SRB/LCID as the other DCR messages.
Observation 6	In R17 U2N Relay, only one Uu threshold is defined for U2N Relay UE, while only one Uu / PC5 threshold are defined for U2N remote UE, i.e., no differentiation in terms of threshold setting between different discovery models.
Observation 7	It is fully up to upper layer to decide which kind of communication (direct or relayed U2U) to initiate;
Observation 8	For L2 U2U Relay, there is an E2E link establishment procedure, which reuses the legacy non-relay procedures where the QoS flow information negotiation is a mandatory procedure.
Observation 9	The existing PC5-S message defined by SA2 in L2/L3 U2U Relay cannot be reused for L2 U2U Relay QoS splitting.
Observation 10	The current per-direction PC5-RRC configuration procedure cannot fit well with split-QoS procedure.
Observation 11	Legacy design cannot directly apply to the relay UE as Tx-UE of the second hop, since the QoS flow to bearer mapping is controlled by Remote UE.
Observation 12	The SDAP at L2 U2U remote UE side and L2 U2U relay side need to be unified no matter the relay/remote UE are under same or different network coverage.
Observation 13	Mode-1 resource allocation and dedicated discovery configuration is supported for U2U Relay.
Observation 14	The destination L2 ID of the relay UE needs to be reported to the network since the BS table is based on the relay UE’s L2 ID.
Observation 15	If dedicated SLRB configuration is supported, the network needs to be aware of the mapping between reported QoS flow list and target remote UE(s) to provide SLRB configurations.

We have the following proposals:

Proposal 1	Leave the cross-layer interaction on AS condition checking at Relay and Target Remote UE to UE implementation.
Proposal 2	Define separate parameters for U2U Relay (re)selection on top of those for U2N Relay.
Proposal 3	For DCR message in integrated discovery scenario, it is handled in the same way as other DCR messages, i.e., 1) it cannot be transmitted in discovery-dedicated pool and 2) only SL-RSRP condition is needed.
Proposal 4	Allow triggering of U2U Relay selection if the SL-RSRP and SD-RSRP measurement of the peer NR sidelink U2U Remote UE are unavailable”.
Proposal 5	Add “if the SL-RSRP and SD-RSRP measurement of the peer NR sidelink U2U Remote UE are unavailable into” AS-layer condition for U2U Remote UE.
Proposal 6	Merge U2U Relay threshold parameters, i.e., no need for separate parameters for different discovery models (i.e., Model-A, Model-B, and Integrated).
Proposal 7	Relay UE does not forward AS link quality degradation of one hop to the peer remote UE of the other hop.
Proposal 8	R2 does not pursue defining an AS-layer criterion for direct link reachability judgment as a trigger for indirect to direct switching.
Proposal 9	Besides the AS layer criterion for U2U relay reselection, R2 not pursue further AS-layer spec impact for relay reselection, but just rely on the higher layer procedure defined by SA2.
Proposal 10	For L2 U2U Relay, the QoS split procedure is done after E2E link establishment.
Proposal 11	For L2 U2U Relay, the split QoS value is delivered from Relay UE to both Remote UEs.
Proposal 12	If RAN2 decides to use PC5-S message for L2 U2U Relay QoS splitting, RAN2 send LS to SA2 on this RAN2 decision.
Proposal 13	If RAN2 decides to use PC5-RRC message for L2 U2U Relay QoS splitting, define a new PC5-RRC signal for the QoS split procedure in L2 U2U Relay.
Proposal 14	For QoS split in L2 U2U relay, RAN2 to define the PC5-RRC signaling between Source remote UE and Relay UE to support 1) message-1: Source UE provides the E2E QoS (negotiated with Target UE) to Relay UE and 2) message-2: Relay UE to reject, or accept by sending the hop-1 split-QoS result to Source remote UE.
Proposal 15	For QoS split in L2 U2U relay, RAN2 to define the PC5-RRC signaling between Relay UE and Target remote UE to support 1) message-1: Relay UE to send the hop-2 split-QoS to Target remote UE and 2) message-2: Target remote UE to feedback accept or reject to Relay UE.
Proposal 16	For QoS split in L2 U2U relay, if Target remote UE rejects the split-QoS configuration, up to Relay UE implementation to decide whether to re-initiate split-QoS negotiation with the target remote UE or reject Source remote UE, i.e., feedback the failure message.
Proposal 17	For QoS split in L2 U2U relay, if a reject message from Relay is received by Source remote UE, the AS layer at Source remote UE indicates the failure to its upper layer.
Proposal 18	For OOC/RRC_IDLE/RRC_INACTIVE L2 U2U Remote UE, PDCP/SDAP setting for E2E SLRB is obtained via Pre-configuration/SIB by referring to end-to-end QoS as in legacy.
Proposal 19	For OOC/ RRC_IDLE/ RRC_INACTIVE L2 U2U Remote UE, SRAP/RLC/MAC setting for E2E SLRB is obtained via Pre-configuration/SIB by referring to end-to-end QoS as in legacy.
Proposal 20	The Tx Remote UE informs the QoS flow-to-SL-DRB mapping (i.e., SDAP configuration) to the relay UE via PC5-RRC.
Proposal 21	The Tx Remote UE informs the SLRB configuration index (i.e., slrb-PC5-ConfigIndex)  to the relay UE via PC5-RRC.
Proposal 22	RAN2 to confirm in L2 U2U Relay, network implementation would ensure the SDAP (pre-)configuration  of different cells/coverage-cases would be always compatible.
Proposal 23	RRC_CONNECTED U2U Remote/Relay UE obtains dedicated configuration (i.e., SDAP/PDCP/SRAP/RLC/MAC) for E2E SLRBs.
Proposal 24	New specified per-hop configurations for E2E SL-SRB 0/1/2/3 are defined separately.
Proposal 25	Introduce indication(s) for the network capability on U2U service in SIB message.
Proposal 26	L2/L3 U2U relay and remote UE reports the UE role to network.
Proposal 27	The L2 ID reported in the SUI message for L2 U2U Remote UE should be the L2 ID of Relay UE.
Proposal 28	If dedicated SLRB configuration is to be supported for L2 U2U Relay, Remote UE report the QoS flow list per peer remote UE to network.

[bookmark: _In-sequence_SDU_delivery][bookmark: _GoBack]Reference
 [1] TS 23.304 Proximity based Services (ProSe) in the 5G System 
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