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Introduction
In this document, we provide our views on some of the remaining MP issues listed in [Post123][Relay] Remaining open issues (LG). 
Discussion on RRC open issues

Issue 3.3 Which message is used to report indirect path failure
This issue has been discussed in previous meeting, but no conclusion was achieved, the following options are on table:

1. indirect path failure is reported via the MCGFailureInformation message

2. indirect path failure is reported via the SidelinkUEInformationNR message

3. indirect path failure is reported via a new message
In 38.331, transmission of the MCGFailureInformation message starts T316. Upon receiving RRCRelease, RRCReconfiguration with reconfigurationwithSync for the PCell, MobilityFromNRCommand, or upon initiating the re-establishment procedure, the UE shall stop T316. At expiry of T316, the UE shall initiate the connection re-establishment procedure.
We think that it is not desirable to start a timer upon indirect path failure and initiate the connection re-establishment procedure at expiry of the timer for the indirect path failure. In this sense, it is not desirable that indirect path failure is reported via the MCGFailureInformation message. 
Moreover, it is not desirable that indirect path failure is reported via the SidelinkUEInformationNR message because indirect path failure can be reported for Scenario 2 as well as Scenario 1.

Therefore, we propose that indirect path failure is reported via a new IndirectPathFailureInformation message or the existing UEAssistanceInformation message. In our view, it is beneficial for the UE to include measurement results of serving L2 U2N Relay UE and/or candidate L2 U2N Relay UEs in the message, e.g. possibly for subsequent indirect path change or release.
Proposal 3.3: The indirect path failure is reported via a new IndirectPathFailureInformation message or the existing UEAssistanceInformation message which can include measurement results of serving L2 U2N Relay UE and/or candidate L2 U2N Relay UEs.

Issue 3.8 CFRA towards PCell serving the direct path for direct path addition/change
In 38.331, rach-ConfigDedicated can be included in ReconfigurationWithSync. Thus, unless any restriction to CFRA is specified for multi-path, we can support CFRA upon direct path addition/change without any impact to 38.331, since rach-ConfigDedicated can be included in ReconfigurationWithSync for direct path addition/change. Thus, RAN2 can confirm support of CFRA for direct path addition/change.
Proposal 3.8: CFRA to the target PCell for direct path addition/change is supported by the existing rach-ConfigDedicated in ReconfigurationWithSync without any additional impact to 38.331.

Issue 3.17 measurement event from the remote UE for indirect path change.
For U2N service continuity enhancement, RAN2 agreed to introduce a new measurement event based on individual thresholds for i2i path switch procedure, i.e., Event Z1: Serving L2 U2N Relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2. Separate thresholds for SL-RSRP and SD-RSRP can be configured for the threshold1 in Z1
We think that the new event Z1 that RAN2 agreed for U2N service continuity (i.e. Serving L2 U2N Relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2) can be also applicable to MP indirect path change without additional impact.
Proposal 3.17: Event Z1 agreed for U2N service continuity is also applicable to MP indirect path change without additional impact.
Issue 3.18 How to handle relay UE’s HO

The relay UE serving the indirect path of a remote UE may perform handover and so the indirect path needs to be changed or released by the network. The options on table include:

Option 1: NW ensures that before relay UE’s HO, the indirect path is released at remote UE.

Option 2: relay UE indicates Uu HO in notification message to remote UE in Rel-17 way, and remote UE can suspend indirect path and wait for NW reconfiguration.
We think that Option 1 can work without any spec impact. In addition, the Rel-17 notification with relayUE-HO to the remote UE in Option 2 can exist together with Option 1, but whether to suspend the indirect path by the remote UE needs to be discussed for Option 2.

In our view, gNB can release or change the relay UE for the remote UE upon handover command to the relay UE or upon receiving remote UE’s report for indirect path failure. gNB can even early reconfigure the indirect path and/or the primary path of any split bearer to the direct path or activate PDCP duplication for any split bearer based on measurement report before relay UE’s handover. Thus, suspending the indirect path by the remote UE seems just an optimization to avoid latency.
Proposal 3.18: The network determines when the indirect path is released at remote UE for relay UE’s HO. It is up to the network whether to release the indirect path before or after relay UE’s HO. Note that without spec change, the relay UE sends the notification message with relayUE-HO to the remote UE as currently specified in Rel-17. But the remote UE does not suspend indirect path.
Issue 3.19 Reporting the relay UE information for indirect path addition in scenario 2
The corresponding issues are which message is used to report the relay UE information for indirect path addition in scenario 2 (and indirect path change, if supported in scenario 2), and whether multiple relay UEs can be reported. The candidate messages may include:

1. relay UE(s) is reported via UE information procedure.

2. relay UE(s) is reported via UE Assistance Information.

3. relay UE(s) is reported via measurement reporting.
UE information procedure is based on two-way procedure in which the UE will always expect response from the network while UE Assistance Information is based on one-way procedure in which any reaction to the UE Assistance Information is up to the network. We think that whether to add the indirect path based on the report is up to the network. Thus, one-way procedure seems enough.
In addition, measurement reporting usually includes measurement result e.g. on the relay UE by the remote UE. However, it is not clear what can be reported for non-3GPP based UE to UE link.
Accordingly, we prefer that the C-RNTI of a relay UE is reported via UE Assistance Information. 

Proposal 3.19: The remote UE reports the C-RNTI of a relay UE to gNB via the existing UEAssistanceInformation message. 

Issue 3.20 Whether/how the network or remote UE can trigger the indirect path addition
We think that upon receiving C-RNTI of a relay UE in the UEAssistanceInformation message, the gNB can add or change the indirect path with the reported relay UE. There seems no need for additional mechanism/signalling for gNB to add or change the indirect path.

Such indirect path change case has commonality with indirect path failure handling case. That is, upon indirect path failure, the remote UE can report indirect path failure message including the C-RNTI of a candidate relay UE to gNB. upon receiving C-RNTI of a relay UE, the gNB can release the old relay UE and add the reported relay UE for indirect path change.
Proposal 3.20: Upon receiving the C-RNTI of a relay UE in the UEAssistanceInformation message from the remote UE or in the indirect path failure message, the gNB can add (or change, if supported) the indirect path with the reported relay UE.
Issue 3.21 Whether/how idle/inactive relay UE can be reported in scenario 2
We think that the remote UE can report only a relay UE in RRC_CONNECTED at least in Rel-18 for simplicity of Scenario 2. 
Proposal 3.21: Remote UE’s report and indirect path addition/change to a relay UE in RRC_IDLE/INACTIVE is not supported in Rel-18. 

Issue 3.22 Whether to support indirect path change i.e. case G for scenario 2
RAN2 working assumption is to support case G for scenario 2 for RRC_CONNECTED target relay UE. We still need to discuss whether to confirm the working assumption. We think that indirect path change can be realized by remote UE’s report of a single target relay UE to gNB. Upon receiving the report, gNB can release the old relay UE and add the new relay UE by either a single RRC reconfiguration procedure as in Scenario 1 or two separate RRC reconfiguration procedures. 
Proposal 3.22: RAN2 confirms the working assumption that the indirect path change i.e. case G is supported for scenario 2 by remote UE’s report of a single target relay UE in RRC_CONNECTED to gNB. 

Issue 3.23 Whether/how to support authorization for MP Scenario 2
This issue was discussed based on the LS from SA2 (R2-2307057) in RAN2#123 without any agreement. Further discussion is needed.

In RAN2#123, both reusing Scenario 1 authorization for Scenario 2 and leaving it to gNB implementation were briefly mentioned. Rapporteur think that the main motivation of the MP authorization for Scenario 1 is to confirm use of multi-path with sidelink resources in RAN. Since Scenario 2 is use of multi-path with non-3GPP link, it is not clear whether we can reuse the MP authorization for Scenario 1. Considering that UE capable of MP based on Scenario 2 may be incapable of 3GPP sidelink, we prefer to leave it to gNB implementation. We are also reluctant to agree something impacting multiple WGs in SA/RAN before WI competition.
Proposal 3.23: Authorization for MP Scenario 2 is left to gNB implementation.
Issue 3.24 RRC connection re-establishment procedure with MP Scenario 2
As specified in 38.300, when L2 MP Remote UE using sidelink is configured with multi-path and initiates the RRC connection re-establishment procedure, the L2 MP Remote UE does not perform RRC connection re-establishment directly into a multi-path configuration for Scenario 1. It is FFS whether such restriction is also applied to Scenario 2.

We think that commonality between two scenarios is important. Besides, we are also reluctant to agree something different than Scenario 1. So, the existing text can be also applied to Scenario 2.
Proposal 3.24: when L2 MP Remote UE with multi-path initiates the RRC connection re-establishment procedure, the L2 MP Remote UE does not perform RRC connection re-establishment directly into a multi-path configuration for Scenario 2 as well as Scenario 1.
Discussion on MAC open issues

Issue 7.4 Buffer Size report for UL data via both direct path and indirect path
As specified in 38.321, the Buffer Size field for Uu BSR and SL-BSR identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 across all logical channels of a logical channel group after the MAC PDU has been built (i.e. after the logical channel prioritization procedure, which may result the value of the Buffer Size field to zero).
We think that Uu BSR concerns only direct bearers and split bearers:

For direct bearers concerning Uu BSR, there seems no issue on the definition of the total amount of data in the Buffer Size field for BSR MAC CE. The UE can report UL buffer size as currently specified for BSR.

But, for split bearers concerning Uu BSR, we would need clarification on the definition of the total amount of data in the Buffer Size field for both Uu BSR and SL-BSR, because reported buffer size can be duplicated.
SL BSR is configured when SL mode 1 allocation. If SL BSR is configured, one of the simple approaches for this issue is to avoid reporting of SL RLC buffer size for Uu BSR, i.e. only PDCP buffer and UL RLC buffer are considered for the total amount of data for Uu BSR, noting that SL data is not currently reported by Uu BSR. However, with such approach, UE will perform duplicated report of the amount of data in the PDCP buffer for Uu BSR and SL BSR.
Observation 7.4a: SL data is currently not reported by Uu BSR.
Proposal 7.4a: Uu BSR is used to report buffer size only for direct bearers and split bearers, not for indirect bearers.
Proposal 7.4b: When SL BSR is configured for SL mode 1, only PDCP buffer and UL RLC buffer are considered in data volume calculation of Uu BSR for split bearers as well as direct bearers.
Currently, SL BSR is not needed when SL mode 2 allocation is used. Assuming that proposal 7.4b is agreed, we can have the same approach for both SL mode 1 and 2. In addition, if SL BSR is not configured, UE does not report buffer size for indirect bearers.
Proposal 7.4c: Even when SL BSR is not configured i.e. for SL mode 2, only PDCP buffer and UL RLC buffer are considered in data volume calculation of Uu BSR for split bearers as well as direct bearers.
Proposal 7.4d: When SL BSR is not configured i.e. for SL mode 2, UE reports buffer size only for split bearers and direct bearers, not for indirect bearers.
Issue 7.5 SL-BSR reports Uu path traffic buffer
We think that SL BSR concerns only indirect bearers and split bearers:

For indirect bearers concerning SL BSR, there seems no issue on the definition of the total amount of data in the Buffer Size field for BSR MAC CE. The UE can report SL buffer size as currently specified for SL BSR.

But, for split bearers concerning SL BSR, we would need clarification on the definition of the total amount of data in the Buffer Size field for both Uu BSR and SL-BSR, because reported buffer size can be duplicated.

SL BSR is configured when SL mode 1 allocation. If SL BSR is configured, one of the simple approaches for this issue is to avoid reporting of UL RLC buffer size for SL BSR, i.e. only PDCP buffer and SL RLC buffer are considered for the total amount of data for SL BSR, noting that UL data is not currently reported by SL BSR. 

Observation 7.5a: UL data is currently not reported by SL BSR.
Proposal 7.5a: SL BSR is used to report buffer size only for indirect bearers and split bearers, not for direct bearers.
Proposal 7.5b: When SL BSR is configured for SL mode 1, only PDCP buffer and SL RLC buffer are considered in data volume calculation of SL BSR for split bearers as well as indirect bearers.
Issue 7.7 How the duplication is activated/deactivated
If the Duplication RLC Activation/Deactivation MAC CE is used, it should be clarified how RLCi field shown below is used to indicate indirect bearers as well as direct DRBs. This field indicates the activation/deactivation status of PDCP duplication for the RLC entity i where i is ascending order of logical channel ID of secondary RLC entities in the order of MCG and SCG, for the DRB.
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Figure 6.1.3.32-1: Duplication RLC Activation/Deactivation MAC CE

Assuming that the same MAC CE shown in Figure 6.1.3.32-1 of 38.321 is applied to duplication for multi-path, we think that for the RLC entity i, i can be ascending order of logical channel ID of secondary RLC entities in the order of direct path and indirect path, for the MP split bearer.
Proposal 7.7: If the existing format of Duplication RLC Activation/Deactivation MAC CE is used for multi-path, for the RLC entity i, i is ascending order of logical channel ID of secondary RLC entities in the order of direct path and indirect path, for the MP split bearer.
Conclusion
In conclusion, we propose that RAN2 agree the following proposals:
Proposal 3.3: The indirect path failure is reported via a new IndirectPathFailureInformation message or the existing UEAssistanceInformation message which can include measurement results of serving L2 U2N Relay UE and/or candidate L2 U2N Relay UEs.

Proposal 3.8: CFRA to the target PCell for direct path addition/change is supported by the existing rach-ConfigDedicated in ReconfigurationWithSync without any additional impact to 38.331.

Proposal 3.17: Event Z1 agreed for U2N service continuity is also applicable to MP indirect path change without additional impact.

Proposal 3.18: The network determines when the indirect path is released at remote UE for relay UE’s HO. It is up to the network whether to release the indirect path before or after relay UE’s HO. Note that without spec change, the relay UE sends the notification message with relayUE-HO to the remote UE as currently specified in Rel-17. But the remote UE does not suspend indirect path.
Proposal 3.19: The remote UE reports the C-RNTI of a relay UE to gNB via the existing UEAssistanceInformation message. 

Proposal 3.20: Upon receiving the C-RNTI of a relay UE in the UEAssistanceInformation message from the remote UE or in the indirect path failure message, the gNB can add (or change, if supported) the indirect path with the reported relay UE.
Proposal 3.21: Remote UE’s report and indirect path addition/change to a relay UE in RRC_IDLE/INACTIVE is not supported in Rel-18. 

Proposal 3.22: RAN2 confirms the working assumption that the indirect path change i.e. case G is supported for scenario 2 by remote UE’s report of a single target relay UE in RRC_CONNECTED to gNB. 

Proposal 3.23: Authorization for MP Scenario 2 is left to gNB implementation.

Proposal 3.24: when L2 MP Remote UE with multi-path initiates the RRC connection re-establishment procedure, the L2 MP Remote UE does not perform RRC connection re-establishment directly into a multi-path configuration for Scenario 2 as well as Scenario 1.
Observation 7.4a: SL data is currently not reported by Uu BSR.
Proposal 7.4a: Uu BSR is used to report buffer size only for direct bearers and split bearers, not for indirect bearers.
Proposal 7.4b: When SL BSR is configured for SL mode 1, only PDCP buffer and UL RLC buffer are considered in data volume calculation of Uu BSR for split bearers as well as direct bearers.
Proposal 7.4c: Even when SL BSR is not configured i.e. for SL mode 2, only PDCP buffer and UL RLC buffer are considered in data volume calculation of Uu BSR for split bearers as well as direct bearers.

Proposal 7.4d: When SL BSR is not configured i.e. for SL mode 2, UE reports buffer size only for split bearers and direct bearers, not for indirect bearers.

Observation 7.5a: UL data is currently not reported by SL BSR.
Proposal 7.5a: SL BSR is used to report buffer size only for indirect bearers and split bearers, not for direct bearers.
Proposal 7.5b: When SL BSR is configured for SL mode 1, only PDCP buffer and SL RLC buffer are considered in data volume calculation of SL BSR for split bearers as well as indirect bearers.
Proposal 7.7: If the existing format of Duplication RLC Activation/Deactivation MAC CE is used for multi-path, for the RLC entity i, i is ascending order of logical channel ID of secondary RLC entities in the order of direct path and indirect path, for the MP split bearer.
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