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1 Introduction
Last RAN3 meeting further discussed the sidelink relay multi-path, and the following agreements and open issues are captured,
WA: RAN3 agrees to limit mode 1 resource allocation scheme for U2N remote UE under only in intra-DU scenario under multi-path relay.
Check with SA2 (possible via an LS) to get feedback related to the handling of the UE location information in the multi-path operation.

Discuss which node to decide the DL RRC messages sent over split SRB is transmitted over the direct path or the indirect path.

Whether to reuse the existing SpCell ID for path addition in the F1AP signaling

Setup the tunnels for different paths, focus on stage-3 details

How to support and capture Scenario 2 in the BL CRs, e.g., stage-3 details

Continue working on path addition/release
In this contribution, we provide further discussion on leftover issues. 
2 Discussion
Last meeting has achieved the following working assumption,
WA: RAN3 agrees to limit mode 1 resource allocation scheme for U2N remote UE under only in intra-DU scenario under multi-path relay.
Our understanding is that the limitation is to make the mechanism workable in most of the cases especially when non-ideal transport network is used. So we have little concern on such turning this WA into the agreement.
Proposal 1: Turn the WA into agreement: RAN3 agrees to limit mode 1 resource allocation scheme for U2N remote UE under only in intra-DU scenario under multi-path relay.

Regarding the open issue,

Check with SA2 (possible via an LS) to get feedback related to the handling of the UE location information in the multi-path operation.
Note that RAN2 has had the following agreements,
[RAN2#122 agreement]

WA: For scenario 1, primary path of the split SRB1 and SRB2 is always configured on direct path.

[RAN2#121bis agreement]

Split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path

So the PCell of the direct path can always be set to be the NR CGI of the NR user location information. While for the indirect path, recall that in R17 SL relay, the PCell of the remote UE is always set to the PCell of the relay UE, so in R18 we can reuse similar logic that the PCell of the relay UE can be set to be the cell information of the indirect path for the remote UE.
Therefore, it is fair enough to check with SA2 on whether the CN is curious about the cell information of the indirect path for the remote UE.

Observation 1: It is reasonable to check with SA2 on whether the CN is curious about the cell information of the indirect path for the remote UE, and the cell information of the indirect path for the remote UE can be set as the PCell of the relay UE.
The next open issue,
Discuss which node to decide the DL RRC messages sent over split SRB is transmitted over the direct path or the indirect path.
In our understanding, the DL RRC message sent over two paths is different from the DL data case. For DL data case, two tunnels are established for both the direct path and the indirect path, and the CU can decide whether to send the DL data to the direct path or the indirect path by sending the DL data to the corresponding tunnel. While for the DL RRC message, since there’s only one SCTP connection is established, for intra-DU case, i.e. both the direct path and the indirect path are under the same DU, after the reception of the DL RRC message, the gNB-DU has no clue on whether to send the DL RRC message by the direct path or the indirect path. Therefore, how to solve such issue needs to be further discussed.

Basically there are two options on the table,

· Option 1: The gNB-CU decides which path the DL RRC message is transmitted over, and indicates the path (indirect or direct) related information in the DL RRC MESSAGE TRANSFER message.

· Option 2: The gNB-DU decides which path the DL RRC message is transmitted over.
Option 2 does not have spec impact, but it should be noted that the measurement report is sent to the gNB-CU so the gNB-CU has the full knowledge on which path has the better channel quality, and the gNB-DU can only make decisions blindly. In addition, the DL RRC message is more essential than DL data so that the DL RRC messages are prioritized to be transmitted; therefore, it may not be quite acceptable for the DL RRC message to be transmitted over a sub-optimal path. As a result, we prefer Option1.
Proposal 2: gNB-CU decides the DL RRC messages sent over split SRB is transmitted over the direct path or the indirect path.
The next open issue,
Whether to reuse the existing SpCell ID for path addition in the F1AP signaling
Our understanding on this proposal intends to minimize the spec impact, so that to explore whether the existing IE is enough. In the current BLCR to F1AP, the path addition information adopts a CHOICE structure, and when indicating the direct path addition, the PCell ID is used. Our understanding is that the current approach in current BLCR is clearer than reusing the existing SpCell ID IE. 

In addition, reusing the existing SpCell ID IE may cause misunderstanding by the gNB-DU, unless we have other spec impact. Note that we have the following text specified in current F1AP in UE Context Modification procedure,
If the SpCell ID IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall replace any previously received value and regard it as a reconfiguration with sync as defined in TS 38.331 [8].
Recall that reusing the existing SpCell ID for path addition implies that we include a new SpCell ID in the UE CONTEXT MODIFICATION REQUEST message to replace the old one. So when the gNB-DU receives this new SpCell ID, it cannot distinguish the cases between modifying the existing indirect path and adding the new direct path.
Proposal 3: Not to reuse the existing SpCell ID for path addition in the F1AP signaling, i.e. keep the current BLCR on path addition as it is.
The next open issue,

Setup the tunnels for different paths, focus on stage-3 details
To be more specific, in current F1AP, the following text is captured,

If two UL UP TNL Information IEs are included in UE CONTEXT MODIFICATION REQUEST message for a DRB, the gNB-DU shall include two DL UP TNL Information IEs in UE CONTEXT MODIFICATION RESPONSE message and setup two RLC entities for the indicated DRB. gNB-CU and gNB-DU use the UL UP TNL Information IEs and DL UP TNL Information IEs to support packet duplication for intra-gNB-DU CA as defined in TS 38.470 [2]. The first UP TNL Information IE of the two UP TNL Information IEs is for the primary path. 

Also recall that we have the following agreement several meetings ago regarding the multipath,

For intra-DU case, two F1-U tunnels are setup between CU and DU for a split DRB.
However, for current SL relay mechanism, the RLC entity established for the indirect path is included by the context of the Relay UE, and the RLC entity established for the direct path is included by the context of the UE/Remote UE. As a consequence, for a Remote UE in multipath operation, when the gNB-DU receives the UE CONTEXT MODIFICATION REQUEST message containing two UL UP TNL Information IEs (one tunnel for direct path and another tunnel for indirect path), there’s possibility that only one RLC entity is newly setup for the direct path (in Remote UE context), while another RLC entity has already been setup for the indirect path (in Relay UE context). So the current description in F1AP spec is not accurate enough.

Therefore, we need to discuss how to reword the current F1AP text to also cover the case for the Remote UE in multipath operation.

Observation 2: The RLC entity established for the indirect path is included by the context of the Relay UE, and the RLC entity established for the direct path is included by the context of the UE/Remote UE.

Observation 3: It is not accurate for gNB-DU to setup two RLC entities for the indicated DRB in current F1AP in case of Remote UE in multipath operation.

Proposal 4: RAN3 is kindly asked to discuss how to reword the current F1AP text as follows to also cover the case for the Remote UE in multipath operation,

· If two UL UP TNL Information IEs are included in UE CONTEXT MODIFICATION REQUEST message for a DRB, the gNB-DU shall include two DL UP TNL Information IEs in UE CONTEXT MODIFICATION RESPONSE message and setup two RLC entities for the indicated DRB.

The next open issue,

Continue working on path addition/release
In our understanding, the current BLCR is enough to support path addition, and the leftover issue is to investigate the stg3 impact for path release.
Recall that during last several meetings some company had commented that direct path release can actually be achieved by current spec using Path Switch Configuration IE over F1AP, because only the indirect path is established after the operation for both cases. While for the indirect path release, the gNB-DU may implicitly understand it is an indirect path release when gNB-CU requests to release all established PC5 RLC channels. So it seems that the existing spec can already realize the operation for path release.
While for the future releases, we may touch the discussion on the scenarios when more than two paths can be setup so that we need to explicitly indicate which path to be released, and at that time we can reopen the discussion on whether the enhancement is needed in future releases.

Observation 4: Current F1AP spec seems enough to realize the operation for path release in R18.

Proposal 5: No need to enhance F1AP w.r.t the path release in R18.
3. Conclusion

Based on the above, we have the following observations and proposals
Proposal 1: Turn the WA into agreement: RAN3 agrees to limit mode 1 resource allocation scheme for U2N remote UE under only in intra-DU scenario under multi-path relay.
Observation 1: It is reasonable to check with SA2 on whether the CN is curious about the cell information of the indirect path for the remote UE, and the cell information of the indirect path for the remote UE can be set as the PCell of the relay UE.
Proposal 2: gNB-CU decides the DL RRC messages sent over split SRB is transmitted over the direct path or the indirect path.
Proposal 3: Not to reuse the existing SpCell ID for path addition in the F1AP signaling, i.e. keep the current BLCR on path addition as it is.
Observation 2: The RLC entity established for the indirect path is included by the context of the Relay UE, and the RLC entity established for the direct path is included by the context of the UE/Remote UE.

Observation 3: It is not accurate for gNB-DU to setup two RLC entities for the indicated DRB in current F1AP in case of Remote UE in multipath operation.

Proposal 4: RAN3 is kindly asked to discuss how to reword the current F1AP text as follows to also cover the case for the Remote UE in multipath operation,

· If two UL UP TNL Information IEs are included in UE CONTEXT MODIFICATION REQUEST message for a DRB, the gNB-DU shall include two DL UP TNL Information IEs in UE CONTEXT MODIFICATION RESPONSE message and setup two RLC entities for the indicated DRB.

Observation 4: Current F1AP spec seems enough to realize the operation for path release in R18.

Proposal 5: No need to enhance F1AP w.r.t the path release in R18.
Annex – TP to TS 38.473
----------------------------------Change Start------------------------------------
8.3.4
UE Context Modification (gNB-CU initiated)
8.3.4.1
General
The purpose of the UE Context Modification procedure is to modify the established UE Context, e.g., establishing, modifying and releasing radio resources or sidelink resources. This procedure is also used to command the gNB-DU to stop data transmission for the UE for mobility (see TS 38.401 [4]). The procedure uses UE-associated signalling.

8.3.4.2
Successful Operation
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation

The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.

Upon reception of the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall perform the modifications, and if successful reports the update in the UE CONTEXT MODIFICATION RESPONSE message.

If the SpCell ID IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall replace any previously received value and regard it as a reconfiguration with sync as defined in TS 38.331 [8]. If the ServCellIndex IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall take this into account for the indicated SpCell. If the SpCell UL Configured IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall configure UL for the indicated SpCell accordingly. If the servingCellMO IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall configure servingCellMO for the indicated SpCell accordingly. If the servingCellMO List IE is included in the UE CONTEXT SETUP MODIFICATION REQUEST message, the gNB-DU shall, if supported, configure servingCellMO after determining the list of BWPs for the UE and include the list of servingCellMOs that have been encoded in CellGroupConfig IE as ServingCellMO-encoded-in-CGC List IE in the UE CONTEXT MODIFICATION RESPONSE message.
If the SCell To Be Setup List IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall consider it as a list of candidate SCells to be set up. If the SCell To Be Setup List IE is included in the UE CONTEXT MODIFICATION REQUEST message and the indicated SCell(s) are already setup, the gNB-DU shall replace any previously received value. If the SCell UL Configured IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall configure UL for the indicated SCell accordingly. If the servingCellMO IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall configure servingCellMO for the indicated SCell accordingly.
If the SCell To Be Removed List IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall consider it as a list of SCells to be removed.
If the DRX Cycle IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall use the provided value from the gNB-CU. If the DRX configuration indicator IE is contained in the UE CONTEXT MODIFICATION REQUEST message and set to "release", the gNB-DU shall release DRX configuration.

If the SL DRX Cycle list IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, use the provided value from the gNB-CU for the indicated RX UE of this UE. If the SL DRX configuration indicator IE is contained in the UE CONTEXT MODIFICATION REQUEST message and set to "release", the gNB-DU shall, if supported, release SL DRX configuration for the indicated RX UE of this UE.
If the SRB To Be Setup List IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall act as specified in the TS 38.401 [4], and replace any previously received value. If Duplication Indication IE is contained in the SRB To Be Setup List IE, the gNB-DU shall, if supported, setup two RLC entities for the indicated SRB if the value is set to be "true", or delete the RLC entity of secondary path if the value is set to be "false". If the Additional Duplication Indication IE is contained in the SRB To Be Setup List IE, the gNB-DU shall, if supported, setup the indicated RLC entities for the indicated SRB. If the SRB Mapping Info IE is contained in the SRB To Be Setup List IE, the gNB-DU shall, if supported, store the mapping information indicated in the SRB Mapping Info IE for the SRB identified by the SRB ID IE and the Uu Relay RLC channel identified by the SRB Mapping Info. The gNB-DU shall use the mapping information stored for the mapping of SRB data to Uu Relay RLC channel.
If the DRB To Be Setup List IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall act as specified in the TS 38.401 [4]. If the DRB Mapping Info IE is contained in the DRB To Be Setup List IE, the gNB-DU shall, if supported, store the mapping information indicated in the DRB Mapping Info IE, if present, for the DRB identified by the DRB ID IE and the Uu Relay RLC channel identified by the DRB Mapping Info. The gNB-DU shall use the mapping information stored for the mapping of DRB data to Uu Relay RLC channel.
If the BH Information IE is included in the UL UP TNL Information to be setup List IE or the Additional PDCP Duplication TNL List IE for a DRB, the gNB-DU shall, if supported, use the indicated BAP Routing ID and BH RLC channel for transmission of the corresponding GTP-U packets to the IAB-donor, as specified in TS 38.340 [30].
If the BH RLC Channel To Be Setup List IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall act as specified in TS 38.401 [4]. If the Traffic Mapping Information IE is included in the BH RLC Channel To Be Setup Item IEs IE for a BH RLC Channel, the gNB-DU shall, if supported, process the Traffic Mapping Information IE following the behaviour described for the UE Context Setup procedure.

If the BH RLC Channel To Be Modified List IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall act as specified in TS 38.401 [4]. If the Traffic Mapping Information IE is included in the BH RLC Channel To Be Modified Item IEs IE for a BH RLC Channel, the gNB-DU shall, if supported, process the Traffic Mapping Information IE following the behaviour described for the UE Context Setup procedure.
If the BH RLC Channel To Be Released List IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall release the BH RLC channels in the list.
If two UL UP TNL Information IEs are included in UE CONTEXT MODIFICATION REQUEST message for a DRB, the gNB-DU shall include two DL UP TNL Information IEs in UE CONTEXT MODIFICATION RESPONSE message and setup two RLC entities for the indicated DRB except for the case of the Remote UE in multipath operation. gNB-CU and gNB-DU use the UL UP TNL Information IEs and DL UP TNL Information IEs to support packet duplication for intra-gNB-DU CA as defined in TS 38.470 [2]. The first UP TNL Information IE of the two UP TNL Information IEs is for the primary path. 
If one or two Additional PDCP Duplication UP TNL Information IEs are included in the UE CONTEXT MODIFICATION REQUEST message for a DRB, the gNB-DU shall, if supported, include one or two Additional PDCP Duplication UP TNL Information IEs in the UE CONTEXT MODIFICATION RESPONSE message and setup one or two additional RLC entities for the indicated DRB. The gNB-CU and the gNB-DU use the Additional PDCP Duplication UP TNL Information IEs to support packet duplication for intra-gNB-DU CA as defined in TS 38.470 [2].
If Duplication Activation IE is included in the UE CONTEXT MODIFICATION REQUEST message for a DRB, the gNB-DU should take it into account when activating/deactivating CA based PDCP duplication for the DRB. If the RLC Duplication State List IE is included in the RLC Duplication Information IE contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, take it into account for the DRB with more than two RLC entities.
If DC Based Duplication Configured IE is included in the UE CONTEXT MODIFICATION REQUEST message for a DRB, the gNB-DU shall regard that DC based PDCP duplication is configured for this DRB if the value is set to be "true" and it should take the responsibility of PDCP duplication activation/deactivation. Otherwise, the gNB-DU shall regard that DC based PDCP duplication is de-configured for this DRB id the value is set to be "false", and it should stop PDCP duplication activation/deactivation by MAC CE. If DC Based Duplication Activation IE is included in the UE CONTEXT MODIFICATION REQUEST message for a DRB, the gNB-DU should take it into account when activating/deactivating DC based PDCP duplication for this DRB. If the RLC Duplication State List IE is included in the RLC Duplication Information IE contained in the UE CONTEXT MODIFICATION REQUEST message for a DRB, the gNB-DU shall, if supported, take it into account when activating/deactivating DC based PDCP duplication for the DRB with more than two RLC entities. If the Primary Path Indication IE is included in the RLC Duplication Information IE, the gNB-DU shall, if supported, take it into account when performing DC based PDCP duplication for the DRB with more than two RLC entities.

For a certain DRB which was allocated with two GTP-U tunnels, if such DRB is modified and given one GTP-U tunnel via the UE Context Modification procedure, the gNB-DU shall consider that the CA based PDCP duplication for the concerned DRB is de-configured. If such UE Context Modification procedure occurs, the Duplication Activation IE shall not be included for the concerned DRB.
If the UL Configuration IE in DRB to Be Setup Item IE or DRB to Be Modified Item IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall take it into account for UL scheduling.

If the RRC Reconfiguration Complete Indicator IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall consider the ongoing reconfiguration procedure involving changes of the L1/L2 configuration at the gNB-DU signalled to the gNB-CU via the CellGroupConfig IE for MR-DC operation or standalone operation has been successfully performed when such IE is set to ‘true’; otherwise (when such IE is set to ‘failure’), the gNB-DU shall consider the ongoing reconfiguration procedure has been failed and it shall continue to use the old L1/L2 configuration.

If DL PDCP SN length IE is included in the UE CONTEXT MODIFICATION REQUEST message for a DRB, gNB-DU shall, if supported, store this information and use it for lower layer configuration.

If UL PDCP SN length IE is included in the UE CONTEXT MODIFICATION REQUEST message for a DRB, gNB-DU shall, if supported, store this information and use it for lower layer configuration.

If the RLC Failure Indication IE is included in UE CONTEXT MODIFICATION REQUEST message, the gNB-DU should consider that the RLC entity indicated by such IE needs to be re-established when the CA-based packet duplication is active, and the gNB-DU may include the Associated SCell List IE in UE CONTEXT MODIFICATION RESPONSE by containing a list of SCell(s) associated with the RLC entity indicated by the RLC Failure Indication IE.
If the UE CONTEXT MODIFICATION REQUEST message contains the RRC-Container IE, the gNB-DU shall send the corresponding RRC message to the UE. If the UE CONTEXT MODIFICATION REQUEST message includes the Execute Duplication IE, the gNB-DU shall perform CA based duplication, if configured, for the SRB for the included RRC-Container IE.

If the UE CONTEXT MODIFICATION REQUEST message contains the Transmission Action Indicator IE, the gNB-DU shall stop or restart (if already stopped) data transmission for the UE, according to the value of this IE. It is up to gNB-DU implementation when to stop or restart the UE scheduling.

