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[bookmark: _Ref488331639][bookmark: _Toc131757144][bookmark: _Ref178064866]Introduction
This paper will discuss the stage-2 open issues for R18 Relay enhancement.
[bookmark: _Toc131757145]Discussion 
Open issue-1: How data packet can be delivered to an intended PDCP entity or RLC entity in N3C indirect path 
For the following open issue:
	1
	Editor's Notes: FFS how data packet can be delivered to an intended PDCP entity or RLC entity is done without describing the N3C indirect path part (i.e. how to describe the indirect path part)
	It is assumed that the data packets will be delivered to the intended PDCP entity or RLC entity in the N3C indirect path. it’s not sure whether the current CR description is affordable or needs to add some assumptions.


For the bearer handling on N3C indirect path, the current specification is as follows:
	In the multi-path relay using N3C indirect path, the SRAP sublayer does not exist on the protocol stack. Without the SRAP entity between L2 MP Remote UE and L2 MP Relay UE, the Uu SDAP, PDCP, and RRC are terminated at gNB and L2 MP Remote UE. While RLC, MAC, and PHY are terminated in Uu hop. An UL PDCP PDU in the L2 MP Remote UE can be delivered to a Uu RLC entity and an intended PDCP entity or RLC entity in the L2 MP Relay UE. It is supported for more than one RB over the Uu link of the L2 MP Relay UE by configuring 1:1 bearer mapping between the Radio bearer in the L2 MP Remote UE and Uu Relay RLC channel in the L2 MP Relay UE. The Uu Relay RLC channels for the PDU delivery of the L2 MP Relay UE’s local traffic and relay traffic are configured differently. Bearer identification except LCID is not needed in L2 PDU over the Uu link. If the split bearer is configured and the PDCP PDU duplication is activated on the PDCP entity, the duplicated PDCP PDUs are delivered via both direct path and indirect path.


As shown above, for a UL PDCP PDU,
· On the N3C link, there is no SRAP entity, and the N3C link is a black box to 3GPP, so it is agreed to be up to UE implementation to deliver the PDCP PDU to the intended entity;
	RAN2 assumes that in Scenario 2, without the adaptation layer over non-3GPP link, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over UE-to-UE link based on UE implementation.


· On the Uu link, there is no SRAP entity as well, the delivery is achieved by configuring 1:1 bearer mapping.
	Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.


[bookmark: _Toc159253148]For the bearer handling in MP via N3C interface, RAN2 agreed to rely on UE implementation and configuring 1:1 bearer mapping on N3C and Uu link respectively to achieve the PDCP PDU delivery without the SRAP layer.
Therefore, it is already clear with no left issue (at least all things RAN2 can do) on the bearer handling in MP via N3C interface based on the knowledge of N3C link (a non-3GPP ideal link).
[bookmark: _Toc159253158]RAN2 confirm no left issue on “Editor's Notes: FFS how data packet can be delivered to an intended PDCP entity or RLC entity is done without describing the N3C indirect path part (i.e. how to describe the indirect path part)”.
Open issue-2: when the RRCReconfiguration messages are sent to the source L2 MP Relay UEs 
For the following open issue:
	2
	In the description of Figure 16.x.3.x-2 (Procedure for indirect path change under a single procedure), Editor’s Notes: FFS when the RRCReconfiguration messages are sent to the source L2 MP Relay UEs. Whether the order of steps 3 and 4 is up to network implementation for the relay UE in RRC_CONNECTED.
	As RAN2 discussion of the cases on (in)direct-to-indirect path switching before, Rapporteur thinks step 3b should be performed before step 4, and step 3a can be performed after step 6 in multi-path cases. However, based on inputs from others, the procedure needs to be clarified. 


For the order of RRCReconfiguration to Source Relay UE (in step 3a)/Target Relay UE (in step 3b) and Remote UE (in step 4), the similar issue has been discussed before for direct path add/change procedure, and the conclusion is leave it to gNB implementation on the order.
	The order of RRCReconfiguration of Relay UE and Remote UE in direct path addition/change signalling procedures are up to NW implementation.


[bookmark: _Toc159253149]It is agreed to leave the order of RRCRconfiguration of Relay UE and Remote UE in direct path addition/change signaling procedures to network implementation.
In indirect path change procedure, is similar to the direct path change procedure:
· Firstly, for step-3a and step 4, the source relay can be released/reconfigured either before or after reconfiguration of the remote UE, both work so no need to restrict the order; And for step-3b and step 4, the target relay UE can be in CONNECTED or IDLE/INACTIVE state, and step-3b can only be performed after relay UE’s RRC connection establishment, which means step-3b can either be before step-4 or after step-6, i.e., different order in different cases. Therefore, no need to restrict the order as well.
· Then as discussed in the direct path addition/change case, the order of DL SRB signaling is actually network implementation, it is not normal to forbid/force the network to send the signaling.
[bookmark: _Toc159253150]For step-3a and step-4, it works either step-3a before or after step-4. For step-3b and step-4, the order may be different in different cases, e.g., relay UE in RRC CONNECTED or IDLE/INACTIVE state.
[bookmark: _Toc159253159]The order of RRCReconfiguration towards Relay UE (Source/Target Relay) and Remote UE in indirect path change signalling procedures are up to network implementation as in direct path change case. 

SA2 reply LS on L2ID and User Info for L2 based U2U
For the association between L2 ID and local ID, it has been discussed in RAN2 and a WA on carrying L2 ID and Local ID in RRCReconfigurationSidelink message with the assumption that the association between User Info and L2 ID is done at ProSe layer was made, a LS is sent to SA2 on RAN2 discussion situation. Further in last RAN2 meeting, the WA was confirmed in RAN2 and the specification is done based on the RAN2 agreement.
	Confirm the working assumption to carry L2 ID and Local ID in RRCReconfigurationSidelink message with the assumption that the association between User Info and L2 ID is done at ProSe layer.  If SA2 come back with a different conclusion, it can be handled in maintenance.


[bookmark: _Toc159253151]The WA on “carry L2 ID and Local ID in RRCReconfigurationSidelink message with the assumption that the association between User Info and L2 ID is done at ProSe layer.” is confirmed in RAN2.
As it is a formal RAN2 conclusion and the ASN.1 is done based on the RAN2 conclusion, as indicated in the agreement, only if SA2 comes back a different conclusion, RAN2 can further discuss how to handle it. For the SA2’s reply, although it doesn’t confirm the RAN2 assumption directly, it also doesn’t collide with the RAN2 conclusion.
	SA2 Answer: 
SA2 discussed the RAN2 WA option (i.e. Option 2 captured in R2-2311275 [1]):
• According to SA2's understanding, this option can operate as below:
Local ID and L2 ID of target Remote UE is provided by the UE-to-UE Relay to source Remote UE by using the RRCReconfigurationSidelink message. There are two possible ways for source Remote UE to set the Local ID of target Remote UE when sending e2e DCR message.
(1) One way is that the ProSe layer of the source Remote UE provides the L2 ID of target Remote UE to the AS layer, so that the AS layer can set the Local ID of the target Remote UE based on the mapping provided by the RRCReconfigurationSidelink message. This means that the AS layer of the source Remote UE needs to create some context for the target Remote UE before the e2e unicast link establishment.
(2) The other way is that after receiving the RRCReconfigurationSidelink message, the AS layer of the source Remote UE provides the L2 ID and Local ID (included in a container) of the target Remote UE to the ProSe layer. When sending e2e DCR message to the target Remote UE via the UE-to-UE Relay, the ProSe layer of the source Remote UE can determine the Local ID of the target Remote UE, and provides the Local ID (included in a container) and UE-to-UE Relay's L2 ID to the AS layer.
• The existing SA2 defined procedures do not support the source Remote UE to learn the Target Remote UE’s L2 ID, and vice versa. Therefore, SA2 procedure changes are required which means SA2 specification change is required to support this option. However, some companies have concern on these changes about that the L2 ID uniqueness beyond immediate hop cannot be guaranteed. In addition, the use of L2 ID to associate Local ID may also affect other procedures, e.g. Link identifier update procedure, etc.

SA2 also discussed the alternative option of RAN2 (i.e. Option 1 captured in R2-2311275 [1]):
• According to SA2's understanding, this option can operate as below:
Local ID and User Info ID (included in a container) of target Remote UE is provided by the UE-to-UE Relay to source Remote UE by using the RRCReconfigurationSidelink message. Then, the Local ID (included in a container) and User Info ID (included in a container) are provided from the AS layer to the ProSe layer of the source Remote UE.
When sending e2e DCR message to the target Remote UE via the UE-to-UE Relay, the ProSe layer of the source Remote UE can pass the Local ID (included in a container) associated with the target Remote UE's User Info ID to the AS layer.
• Therefore, this option does not require change on the existing SA2 defined procedures but requires some interaction between ProSe layer and AS layer which means SA2 specification change is required to support this option. However, some companies have concern about the inter layer interaction at UE-to-UE Relay and Remote UEs and providing User Info ID to the AS layer.


[bookmark: _Toc159253152]In SA2’s reply LS, SA2 didn’t make the selection between the 2 options, but analysed the detailed SA2 specification impact and concerns for each option.
As SA2 showed concerns for both options and didn’t object to RAN2 WA, no need to revert RAN2 previous conclusion and ASN.1 modeling.
For the concerns from SA2 on using L2 ID to associate Local ID, the mechanism of using L2 ID to associate Local ID is not a new thing introduced in U2U Relay, in L2 U2N Relay, the local ID (in SRAP config) of remote UE is also associated with the L2 ID. If considering L2 ID collision issue, the same issue exists for R17 U2N Relay case, i.e., relay UE cannot differentiate the same L2 ID for different remote UEs.
	SL-L2RelayUE-Config-r17 ::=        SEQUENCE {
    sl-RemoteUE-ToAddModList-r17       SEQUENCE (SIZE (1..maxNrofRemoteUE-r17)) OF SL-RemoteUE-ToAddMod-r17    OPTIONAL,    -- Need N
    sl-RemoteUE-ToReleaseList-r17      SEQUENCE (SIZE (1..maxNrofRemoteUE-r17)) OF SL-DestinationIdentity-r16  OPTIONAL,    -- Need N}

SL-RemoteUE-ToAddMod-r17 ::=       SEQUENCE {
    sl-L2IdentityRemote-r17            SL-DestinationIdentity-r16,
    sl-SRAP-ConfigRelay-r17            SL-SRAP-Config-r17                                                      OPTIONAL,    -- Need M
    ...
}


Even in the non-relay case, i.e., in R16 SL, for the Tx resource request, the L2 ID is used to indicate each entry for the SL communication, if considering L2 ID collision issue, the same issue exists for R16 SL SUI report, i.e., network cannot differentiate same L2 ID for different links.
	SL-TxResourceReq-r16 ::=               SEQUENCE {
    sl-DestinationIdentity-r16             SL-DestinationIdentity-r16,
    sl-CastType-r16                        ENUMERATED {broadcast, groupcast, unicast, spare1},
    sl-RLC-ModeIndicationList-r16          SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-RLC-ModeIndication-r16         OPTIONAL,
    sl-QoS-InfoList-r16                    SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16          OPTIONAL,
    sl-TypeTxSyncList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16                OPTIONAL,
    sl-TxInterestedFreqList-r16            SL-TxInterestedFreqList-r16                                                OPTIONAL,
    sl-CapabilityInformationSidelink-r16   OCTET STRING                                                               OPTIONAL
}


[bookmark: _Toc159253153]For the concern on L2 ID uniqueness, using L2 ID to associate Local ID/specific link is not a new mechanism in R18 U2U Relay, but already used in R17 U2N Relay and R16 SL, which means if we are going to address the concern on L2 ID uniqueness, it should be addressed from R16 SL.
Therefore, the L2 ID collision issue should either be considered a corner case or addressed from R16 SL.
And for the concern on the L2 ID update impact, if the L2 ID is updated, the association between L2 ID and Local ID can be updated accordingly, there is no restriction that the mapping of L2 ID and local ID can only be sent in an one-shot manner (cannot be updated).
[bookmark: _Toc159253154]For the concern on L2 ID update impact, the mapping between L2 ID and local ID can be updated accordingly. 
[bookmark: _Toc159253160]RAN2 to confirm carry L2 ID and Local ID in RRCReconfigurationSidelink message as current specification and send reply LS to SA2.
Finally, for the 2 operations provided by SA2, operation-1 seems more aligned with RAN2 assumption on “the association between User Info and L2 ID is done at ProSe layer”, i.e., from Source remote UE perspective, the Target remote UE’s L2 ID is provided by Prose layer, and it seems easier than operation-2 since it saves the inter-layer interaction on the “container”.
[bookmark: _Toc159253155]For the 2 operations provided by SA2, operation-1 seems more aligned with RAN2 assumption on “the association between User Info and L2 ID is done at ProSe layer” and easier since it saves the inter-layer interaction on the “container”.
[bookmark: _Toc159253161]RAN2 to discuss that RAN2 understand operation-1 (i.e., ProSe layer of the source Remote UE provides the L2 ID of target Remote UE to the AS layer, so that the AS layer can set the Local ID of the target Remote UE based on the mapping provided by the RRCReconfigurationSidelink message) is more aligned with RAN2 assumption, and send LS reply to S2 accordingly. 
SL DRX applicability to U2U Relay
In RAN2 #124 meeting, it is concluded that R17 SL DRX capability parameters are used in R18 without additional capability.
	No additional UE capability is needed. Existing UE capability parameters of Release 17 sidelink DRX can be reused.


The understanding on the above agreement on capability is R17 sidelink DRX is applicable to R18 U2U Relay, including L2/3 U2U Relay discovery/communication, but it would be good to confirm it in RAN2 since it also has SA2/CT1 impact since currently the SL DRX applicability is limited to the following cases in SA2 specification (TS 23.304):
	5.13	Support for PC5 DRX operations
[bookmark: _Toc138254809]5.13.1	General
PC5 DRX operations are supported to enable 5G ProSe-enabled UE power saving for the following functions:
-	5G ProSe Direct Discovery;
-	Unicast, groupcast and broadcast mode 5G ProSe Direct Communication;
-	5G ProSe UE-to-Network Relay Discovery and 5G ProSe UE-to-Network Relay Communication.
Support for PC5 DRX operations in the AS layer is specified in TS 38.300 [12].


[bookmark: _Toc156470602][bookmark: _Toc159253162]RAN2 to confirm R17 SL DRX design is applicable to R18 L2/L3 U2U relay discovery and L2/L3 U2U relay communication without additional specification effort. And LS to S2/C1 if needed.
Miscellaneous corrections
Correction-1: Multi-path Relay general description
For multi-path relay, on the one hand, both Sidelink-based and N3C-based MP relay are supported, on the other hand, for MP relay using SL, both L2 and L3 architectures are supported while for MP relay using N3C link, only L2 architecture is supported. For the general description of MP relay, it creates confusion that for both SL and N3C-based MP relay, both L2 and L3 architecture are supported.
[bookmark: _Toc159253156]It is not clear that only L2 Relay architecture is supported for N3C Relay.
The proposed change is as follows:
	16.21.1	General
In multi-path relay scenario, a MP Remote UE is connected to a single gNB via one direct path and one indirect path while the MP Remote UE is in RRC_CONNECTED state. For the indirect path, both L2 and L3 MP Relay architectures are supported for MP Relay using PC5 interface, and only L2 MP Relay architecture is supported for MP Relay using N3C interface. The L3 MP Relay architecture is transparent to the serving NG-RAN of the MP Relay UE, except for controlling sidelink resources. In the case of MP Remote UE using SL indirect path, mode 1 resource allocation is supported only for intra-DU case, with the SR/BSR and grant sent on the direct path.
In multi-path relay, the interface between MP Remote UE and MP Relay UE can be either PC5 or N3C. When the interface between MP Remote UE and MP Relay UE is N3C interface, the relationship of MP Remote UE and MP Relay UE is pre-configured or static, and it is up to implementation how to pre-configure or make it static.


[bookmark: _Toc159253163]In clause 16.21.1, clarify that “For the indirect path, both L2 and L3 MP Relay architectures are supported for MP Relay using PC5 interface, and only L2 MP Relay architecture is supported for MP Relay using N3C interface.”.
Correction-2: DL SRB1 transmission in indirect path change procedure
It is agreed that non-split SRB on indirect path is not supported. 
	For scenario 1, non-split SRB on the indirect path is not supported.


For SRB1, we understand this agreement applies to both UL (RRCReconfigurationComplete) and DL (RRCReconfiguration), which means the RRCReconfiguration transmission on indirect path only is not allowed.
[bookmark: _Toc159253157]For MP Relay scenario-1, RRCReconfiguration transmission on indirect path only is not allowed since non-split SRB on the indirect path is not supported.
While in the current stage-2 specification, for the CP procedure for indirect path change, it mentioned that SRB1 can be configured either on direct or indirect path, which is not correct.
	4.	The gNB sends the RRCReconfiguration message to the L2 MP Remote UE on the direct path and/or the indirect path for indirect path change. If SRB1 is configured either direct path or indirect path to the L2 MP Remote UE, the RRCReconfiguration message is sent via one of the path on which the SRB1 is configured. If split SRB1 is configured, it is up to gNB implementation whether the RRCReconfiguration is sent via one of the paths or both paths.


Therefore, the following correction is proposed for the step-4 for the indirect path change procedure in clause 16.21.3.1 by mimic RRCReconfigurationComplete transmission:
	4.	The gNB sends the RRCReconfiguration message to the L2 MP Remote UE on the direct path and/or the indirect path for indirect path change. If SRB1 is configured either direct path or indirect path to the L2 MP Remote UE, tThe RRCReconfiguration message is sent via direct pathone of the path on which the SRB1 is configured. If split SRB1 is configured, it is up to gNB implementation whether the RRCReconfiguration is sent via one of the paths or both paths.


[bookmark: _Toc159253164]In clause 16.21.3.1, rewording the RRCRconfiguration transmission procedure in step-4 to make it clear that DL SRB1 on indirect path only is not supported.
[bookmark: _Toc131757160]Conclusion
We have the following observations:
Observation 1	For the bearer handling in MP via N3C interface, RAN2 agreed to rely on UE implementation and configuring 1:1 bearer mapping on N3C and Uu link respectively to achieve the PDCP PDU delivery without the SRAP layer.
Observation 2	It is agreed to leave the order of RRCRconfiguration of Relay UE and Remote UE in direct path addition/change signaling procedures to network implementation.
Observation 3	For step-3a and step-4, it works either step-3a before or after step-4. For step-3b and step-4, the order may be different in different cases, e.g., relay UE in RRC CONNECTED or IDLE/INACTIVE state.
Observation 4	The WA on “carry L2 ID and Local ID in RRCReconfigurationSidelink message with the assumption that the association between User Info and L2 ID is done at ProSe layer.” is confirmed in RAN2.
Observation 5	In SA2’s reply LS, SA2 didn’t make the selection between the 2 options, but analysed the detailed SA2 specification impact and concerns for each option.
Observation 6	For the concern on L2 ID uniqueness, using L2 ID to associate Local ID/specific link is not a new mechanism in R18 U2U Relay, but already used in R17 U2N Relay and R16 SL, which means if we are going to address the concern on L2 ID uniqueness, it should be addressed from R16 SL.
Observation 7	For the concern on L2 ID update impact, the mapping between L2 ID and local ID can be updated accordingly.
Observation 8	For the 2 operations provided by SA2, operation-1 seems more aligned with RAN2 assumption on “the association between User Info and L2 ID is done at ProSe layer” and easier since it saves the inter-layer interaction on the “container”.
Observation 9	It is not clear that only L2 Relay architecture is supported for N3C Relay.
Observation 10	For MP Relay scenario-1, RRCReconfiguration transmission on indirect path only is not allowed since non-split SRB on the indirect path is not supported.

We have the following proposals:

Proposal 1	RAN2 confirm no left issue on “Editor's Notes: FFS how data packet can be delivered to an intended PDCP entity or RLC entity is done without describing the N3C indirect path part (i.e. how to describe the indirect path part)”.
Proposal 2	The order of RRCReconfiguration towards Relay UE (Source/Target Relay) and Remote UE in indirect path change signalling procedures are up to network implementation as in direct path change case.
Proposal 3	RAN2 to confirm carry L2 ID and Local ID in RRCReconfigurationSidelink message as current specification and send reply LS to SA2.
Proposal 4	RAN2 to discuss that RAN2 understand operation-1 (i.e., ProSe layer of the source Remote UE provides the L2 ID of target Remote UE to the AS layer, so that the AS layer can set the Local ID of the target Remote UE based on the mapping provided by the RRCReconfigurationSidelink message) is more aligned with RAN2 assumption, and send LS reply to S2 accordingly.
Proposal 5	RAN2 to confirm R17 SL DRX design is applicable to R18 L2/L3 U2U relay discovery and L2/L3 U2U relay communication without additional specification effort. And LS to S2/C1 if needed.
Proposal 6	In clause 16.21.1, clarify that “For the indirect path, both L2 and L3 MP Relay architectures are supported for MP Relay using PC5 interface, and only L2 MP Relay architecture is supported for MP Relay using N3C interface.”.
Proposal 7	In clause 16.21.3.1, rewording the RRCRconfiguration transmission procedure in step-4 to make it clear that DL SRB1 on indirect path only is not supported.

[bookmark: _In-sequence_SDU_delivery]
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1. Overall Description:
RAN2 have discussed the R17 SL DRX applicability to R18 U2U Relay service, and the following agreements are made in RAN2:
	[Pending RAN2 conclusion]  




2. Actions:
To SA WG2
ACTION: 	RAN2 would like to ask SA2 to take the above agreements into account into their work and feedback if any concerns.

3. Date of Next TSG-RAN WG2 Meeting:
RAN2#125bis	from 2024-4-15 	to	2024-4-19		       , China
RAN2#126	from 2024-5-20		to 	2024-5-24		          Fukuoka, Japan
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