3GPP TSG-RAN WG2 Meeting #123bis
R2-2310013
Xiamen, China, October 9th – 13th, 2023
Agenda item:
7.9.4
Source:
Spreadtrum Communications
Title:
Discussion on multi-path relaying
Document for:
Discussion and Decision
1 Introduction
In last RAN2 meeting, a bundle of agreements for the multi-path relaying are made [1]. In this contribution, we will continue to discuss the left issues related to multi-path relaying.

2 Discussion
2.1 Scenario 2
2.1.1 Relay UE ID reporting

In RAN2#121bis meeting, RAN2 made the following agreement regarding relay UE ID reporting [2]:

	In scenario 2, if both remote and relay UE are in RRC_CONNECTED, the remote UE reports relay UE’s ID to gNB for indirect path addition.  Need for reporting in the idle/inactive case can be further discussed.  FFS what ID is used.


In RAN2#122 meeting, RAN2 made the following WA regarding relay UE ID reporting [3]:

	WA: For scenario 2, remote-UE reports the RRC_CONNECTED relay-UE C-RNTI and serving cell ID (e.g., NCGI) for indirect path addition.

LS to SA3 to check if there is any security concern with the WA.


However, whether the ID of the RRC_IDLE/RRC_INACTIVE relay UE is reported to the gNB is FFS. It is assumed that the interface between the remote UE and relay UE is out of 3GPP scope. Thus, it is left to remote UE implementation to trigger relay UE enter RRC_CONNECTED. The remote UE can report C-RNTI of the relay UE after the relay UE successfully entering RRC_CONNECTED. Relay ID reporting for RRC_IDLE/INACTIVE relay UE is not necessary.
Proposal 1: For scenario 2, do NOT support relay UE ID reporting for RRC_IDLE/INACTIVE relay UE.
2.1.2 Mapping configuration

RAN2 agreed that no adaptation layer will be specified over Uu hop and non-3GPP hop for scenario 2. However, bearer mapping at the relay UE should be configured for data relaying and how to configure the mapping by gNB is still FFS.

In R17 U2N relay and R18 U2U relay, mapping from E2E bearer ID to egress RLC channel is configured. Similarly, the mapping from E2E bearer ID to Uu RLC channel can be configured at the relay UE. 
Proposal 2: For scenario 2, gNB configures the mapping between E2E radio bearer of remote UE and Uu RLC channel at the relay UE.

2.2 scenario 1
2.2.1 BSR reporting for split bearer
In Rel-17 U2N relay, remote UE connects to gNB by a relay link and only mode 2 resource allocation can be supported, it selects SL resources from the resource pool configured by the gNB. 
For a multi-path remote UE, it connects to a gNB via one direct path (Uu link) and one indirect path (relay link) in scenario 1. In RAN2#120 meeting, a conclusion is reached that mode 1 resource allocation can be supported for scenario 1 as following [4]:

	In principle, Mode 1 RA can be supported for the remote UE configured with multi-path in Scenario 1.


RAN2#122 meeting further agreed that [3]:

	For Scenario-1, mode-1 scheduling for remote UE is supported at least for intra-DU case, with the SR/BSR and grant sent on the direct path; whether it is supported for inter-DU case is up to R3, but R2 do not intend to make specification changes to support this case, and for specification purposes RAN2 intend to model it as a single MAC entity at the UE. LS to R3 to notify this conclusion, with “take into account” action.


From above conclusions, at least for intra-DU case, we understand that both the BSR for data transmission on indirect path (SL BSR) and the BSR for data transmission on direct path (Uu BSR) are sent on the direct path to the same gNB. 
In MR-DC, for split bearer, when the total amount of PDCP data volume and RLC data volume is equal or higher than UL data split threshold, PDCP entity indicates the PDCP data volume to both the primary leg and split secondary leg for BSR triggering and buffer size calculation. In that case, the buffer size information of split bearer will be included in BSR sent to MN and BSR sent to SN.

In RAN2#122 meeting, it was agreed that the UL data split threshold is supported for multi-path scenario and the usage of the threshold follows legacy behavior [3]:

	For Scenario-1/2, optionally configure UL data split threshold for split DRB. Usage of the threshold follows legacy behavior.


Then, according to above agreements, in multi-path, if the total data volume of split bearer is equal or higher than UL data split threshold, the PDCP data volume will be indicated to both paths and the same buffer size information will be included in Uu BSR and SL BSR sent to the same gNB, which causes redundant reporting issues. 
In order to avoid the problem of redundant reporting, we suggest to study an efficiently BSR reporting mechanism for multi-path relaying. For example, if both Uu BSR and SL BSR are triggered and if one of the BSRs only contains the information about the amount of data for split bearers, only the other BSR is sent.
Proposal 3: For scenario 1, if both Uu BSR and SL BSR are triggered and if one of the BSRs only contains the information about the amount of data for split bearers, only the other BSR is sent.
2.2.2 Trigger of the IDLE/RRC_INACTIVE target relay UE enters CONNECTED
In RAN2 #121 meeting, RAN2 made the following agreement regarding how to trigger the IDLE/RRC_INACTIVE target relay UE enters CONNECTED in multi-path [5]:

	For bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured.  A PC5-RRC trigger is specified at least for other cases.

FFS if a Rel-17 relay UE is supported for use with multi-path and how the above agreement is reflected in such a case.


According to the above agreements, if R17 relay UEs are co-existence with R18 relay UEs in the NW, there may be issues on how the serving gNB of remote UE to differentiate the Rel-17 and Rel-18 relay UEs, and How the serving gNB to configure the proper SRB1 path for Rel-17 relay UEs since they cannot support the new PC5-RRC trigger based method.
Companies have discussed the issues and proposed many enhancement methods, such as relay UE or remote UE indicate the relay UE capability of supporting PC5-RRC based method. We support R17 relay UEs use multi-path to communication. Given the time constraints, we don't want to do any enhancements. If the serving gNB can not identify the relay UE capability, it is configured with the split SRB1 by default to remote UE.
Proposal 4: R17 relay UE is supported for use with multi-path with no any specific enhancement, i.e., it is up to gNB implementation to configure the path of SRB1 of remote UE.  
2.3 Common part for Scenario 1 and Scenario 2

2.3.1 Notification handling for relay UE handover

In RAN2#122 meeting, the following conclusion was reached [3]:
	Agreement:

For Scenario-1/2, confirm the WA that: for a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/INACTIVE. No spec impact is foreseen.

For Scenario-1/2, not pursue remote UE notifying network upon reception of notification message indicating relay UE handover. FFS whether rely on network to release configuration of relay UE at remote UE before relay UE handover, or rely on remote UE to suspend the indirect path upon reception of notification message indicating relay UE handover.
For Scenario-1/2, no specification effort to handle the case when the relay UE moves to RRC_IDLE following expiry of dataInactivityTimer, i.e., not pursue relay UE notifying remote UE, and remote UE notifying network.


For the first case, RAN2 agreed that the network is expected to release the relay configuration at the remote UE before it release the relay UE to RRC_IDLE/INACTIVE and no spec impact is foreseen. Similar mechanism can be used to handle the second case, since the HO decision is also taken by the network. The network can release the relay configuration at remote UE before relay UE handover.
Proposal 5: Rely on network to release configuration of relay UE at remote UE before relay UE handover.

2.3.2 Indirect path failure report

In RAN2#122 meeting, the following conclusion was reached [3]:
	For Scenario-1/2, when reporting direct-path failure via indirect-path, use MCGFailureInformation message.


However, when the indirect path failure in the multi-path relaying, how to report via the direct path has not reached a conclusion. There are three candidate messages for the reporting message upon indirect path failure: MCGFailureInformation, SidelinkUEInformation and UEAssistanceInformation.
SidelinkUEInformation is used to report legacy sidelink radio link failure, it only suit for scenario 1 indirect path failure report. To a unified solution for scenario 1 and scenario 2, MCGFailureInformation and UEAssistanceInformation can use to report indirect path failure. But we more prefer using MCGFailureInformation. It has been agreed that when reporting direct path failure via indirect-path in scenario 1/2, use MCGFailureInformation message. Reusing MCGFailureInformation to report indirect path failure as direct path failure can follow the existing concept of MCG since the indirect path and direct path connected to the same node and having same MAC entity. When the serving gNB received MCGFailureInformation message from direct path, it means indirect path failure. Otherwise, if MCGFailureInformation message is received from indirect path, it means direct path failure.
If MCGFailureInformation is chosen, different UE failure types need to be introduced in the message, i.e. SL RLF, relay UE Uu failure, inter-UE failure for Scenario 2.
Proposal 6: For Scenario-1/2, MCGFailureInformation is reused to report indirect-path failure via direct-path with new failure types (e.g. SL RLF, relay UE Uu failure, inter-UE failure for Scenario 2).
3 Conclusion

In this contribution we discuss the multi-path relaying, with the following proposals:
Proposal 1: For scenario 2, do NOT support relay UE ID reporting for RRC_IDLE/INACTIVE relay UE.
Proposal 2: For scenario 2, gNB configures the mapping between E2E radio bearer of remote UE and Uu RLC channel at the relay UE.

Proposal 3: For scenario 1, if both Uu BSR and SL BSR are triggered and if one of the BSRs only contain(s) the information about the amount of data for split RBs, only the other BSR is sent.
Proposal 4: R17 relay UE is supported for use with multi-path with no any specific enhancement, i.e., it is up to gNB implementation to configure the path of SRB1 of remote UE.
Proposal 5: Rely on network to release configuration of relay UE at remote UE before relay UE handover.

Proposal 6: For Scenario-1/2, MCGFailureInformation is reused to report indirect-path failure via direct-path with new failure types (e.g. SL RLF, relay UE Uu failure, inter-UE failure for Scenario 2).
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