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1	Introduction
In RAN3#121 meeting, the following progress has been made for the support of Multipath for Sidelink Relay.
RAN3#121:
WA: RAN3 agrees to limit mode 1 resource allocation scheme for U2N remote UE under only in intra-DU scenario under multi-path relay.
Open issues from last meeting 
In this contribution, we would provide analysis and give the proposals.
[bookmark: _Ref178064866]2	Discussion
Figure 1 depicts CU-DU split architecture supporting multipath scenario for intra-gNB case, including both intra-DU and inter-DU.
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Figure 1: CU-DU split architecture supporting the MP scenario in the same gNB and different gNBs, where the two paths are associated with different cells
2.1 Inter-DU case	
RAN2 has made the agreement that Mode 1 RA can be supported for the remote UE configured with multi-path in Scenario 1. RAN3 then discussed whether to enhance F1AP to support the scheduling coordination for inter-DU case and made a WA that this case will not be considered in R18.

There was argumentation from last meeting that it would need involvement of RAN1 and RAN2 to support inter-DU case. From RAN3 perspective, it is natural that the potential F1AP impacts can be analyzed and provide feedback to RAN2 if any. 

First in Rel-17, the assumption is that serving gNB-DU of relay UE is responsible for the SL mode-1 scheduling of the remote UE. Considering in R18, Mode 1 RA is supported for multiple-path in Scenario 1, such thought needs to be revisited.

Observation 1 [bookmark: _Toc134697570][bookmark: _Toc146867408]To support Mode-1 RA for inter-DU MP, which gNB-DU is responsible for the scheduling of Remote UE should be revisited.
The responsibility for mode-1 operation when establishing the indirect path is unclear, as it's uncertain whether gNB-DU1, connected directly to the remote UE, or gNB-DU2, linked indirectly through the relay UE, should assume this role. There are two potential approaches outlined below.
· Option 1: If gNB-DU1, having a direct link with the Remote UE, is designated to manage mode-1 resource allocation, a two-phase process follows. In the first phase, the gNB-CU instructs gNB-DU1 to activate mode-1 operation, leveraging where the path will be added. Subsequently, in the second phase, once mode-1 is enabled, the Remote UE can transmit SL information, such as BSR, to gNB-DU1, who then relays this information to gNB-DU2 via gNB-CU. Next, gNB-DU2 can send scheduling information to gNB-DU1, which maintains a direct Uu link with the Remote UE.
· Option 2: Alternatively, following the established mechanism, gNB-DU2 assumes responsibility for configuring SL for the Remote UE. In this case, the gNB-DU1 transfers UE-specific information to gNB-DU2 through gNB-CU. Subsequently, the gNB-DU2 sends back scheduling information to gNB-DU1. However, this approach introduces unnecessary delays during mode-1 procedures.
Upon comparing these options, we suggest that RAN3 considers designating the gNB-DU with the Uu link to the Remote UE as the responsible entity for handling mode-1 procedures.

Proposal 1 [bookmark: _Toc146867425]It should be the gNB-DU who has a direct link with Remote UE that handles the mode-1 resource allocation.
Concerns exist regarding the inter-DU scenario, but we don't foresee significant specification changes. In fact, providing support for it might be straightforward from a standards standpoint. Thus, we recommend carefully assessing the potential standards impact before deciding to exclude the inter-DU case. We understand that companies might want to save this option for a future release. This should be noted in RAN3.

Proposal 2 [bookmark: _Toc146867426]RAN3 foresees F1AP impacts when supporting mode-1 resource allocation for inter-DU scenarios and would continue evaluating the details possibly in late release.

2.2 Open issues
[bookmark: _Toc127347879][bookmark: _Toc127390959]RAN3 has introduced the path addition information to the F1AP BL CR as follows.

[bookmark: _Toc99038942][bookmark: _Toc99731205][bookmark: _Toc105511336][bookmark: _Toc105927868][bookmark: _Toc106110408][bookmark: _Toc113835845][bookmark: _Toc120124693][bookmark: _Toc121161693]9.3.1.x1	Path Addition Information
This IE provides information for path addition.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Path Addition Information
	M
	
	
	

	>Indirect Path Addition
	
	
	
	

	>>Target Relay UE ID
	M
	
	BIT STRING (SIZE(24))
	Corresponds to information provided in the targetRelayUE-Identity contained in the SL-PathSwitchConfig IE, defined in TS 38.331 [8]


	>>Remote UE Local ID
	M
	
	9.3.1.267
	

	>>T420-like (FFS on the name)
	M
	
	FFS
	FFS

	>Direct Path Addition
	
	
	
	

	>>PCell ID
	M
	
	NR CGI 
9.3.1.12
	



However, there is still an unresolved point regarding path release. First, let's look at how to release an indirect path. The current method works well for releasing UE context and related tasks. When it comes to releasing a direct path, we can use a similar approach as the signaling used for changing the PCell in legacy way can be repurposed for this.

Proposal 3 [bookmark: _Toc146867427]RAN3 agrees to reuse the existing signalings for the path release.
Proposal 4 [bookmark: _Toc146867428]Reuse the existing message for the indirect path addition by updating the description of UE Context Release procedure in the attached TP.
[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observation: 
Observation 1	To support Mode-1 RA for inter-DU MP, which gNB-DU is responsible for the scheduling of Remote UE should be revisited.
In this paper we propose the followings. A TP to TS 38.401 is provided in the Annex.
Proposal 1	It should be the gNB-DU who has a direct link with Remote UE that handles the mode-1 resource allocation.
Proposal 2	RAN3 foresees F1AP impacts when supporting mode-1 resource allocation for inter-DU scenarios and would continue evaluating the details possibly in late release.
Proposal 3	RAN3 agrees to reuse the existing signalings for the path release.
Proposal 4	Reuse the existing message for the indirect path addition by updating the description of UE Context Release procedure in the attached TP.

4	Reference
R3-234579, Summary of offline for SL Relay Multi-path, Ericsson (moderator)

5	Annex
TP to TS 38.473:
[bookmark: _Toc20955782][bookmark: _Toc29892876][bookmark: _Toc36556813][bookmark: _Toc45832199][bookmark: _Toc51763379][bookmark: _Toc64448542][bookmark: _Toc66289201][bookmark: _Toc74154314][bookmark: _Toc81383058][bookmark: _Toc88657691][bookmark: _Toc97910603][bookmark: _Toc99038242][bookmark: _Toc99730503][bookmark: _Toc105510622][bookmark: _Toc105927154][bookmark: _Toc106109694][bookmark: _Toc113835131][bookmark: _Toc120123974][bookmark: _Toc146226241]8.3.3	UE Context Release (gNB-CU initiated)
[bookmark: _Toc20955783][bookmark: _Toc29892877][bookmark: _Toc36556814][bookmark: _Toc45832200][bookmark: _Toc51763380][bookmark: _Toc64448543][bookmark: _Toc66289202][bookmark: _Toc74154315][bookmark: _Toc81383059][bookmark: _Toc88657692][bookmark: _Toc97910604][bookmark: _Toc99038243][bookmark: _Toc99730504][bookmark: _Toc105510623][bookmark: _Toc105927155][bookmark: _Toc106109695][bookmark: _Toc113835132][bookmark: _Toc120123975][bookmark: _Toc146226242]8.3.3.1	General
The purpose of the UE Context Release procedure is to enable the gNB-CU to order the release of the UE-associated logical connection or candidate cells in conditional handover or conditional PSCell addition or conditional PSCell change. This procedure is also used to release the multi-path for Sidelink Relay. The procedure uses UE-associated signalling.
[bookmark: _Toc20955784][bookmark: _Toc29892878][bookmark: _Toc36556815][bookmark: _Toc45832201][bookmark: _Toc51763381][bookmark: _Toc64448544][bookmark: _Toc66289203][bookmark: _Toc74154316][bookmark: _Toc81383060][bookmark: _Toc88657693][bookmark: _Toc97910605][bookmark: _Toc99038244][bookmark: _Toc99730505][bookmark: _Toc105510624][bookmark: _Toc105927156][bookmark: _Toc106109696][bookmark: _Toc113835133][bookmark: _Toc120123976][bookmark: _Toc146226243]8.3.3.2	Successful Operation
[image: ]
Figure 8.3.3.2-1: UE Context Release (gNB-CU initiated) procedure. Successful operation
The gNB-CU initiates the procedure by sending the UE CONTEXT RELEASE COMMAND message to the gNB-DU. 
Upon reception of the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall release all related signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message. If the CG-SDT Kept Indicator IE is contained in the UE CONTEXT RELEASE COMMAND message and set to "true", the gNB-DU shall, if supported, consider that the UE is sent to RRC_INACTIVE state with CG-SDT configuration and store the configured CG-SDT resources, C-RNTI, CS-RNTI, the CG-SDT related RLC configurations and F1-U connections associated with the SDT bearers while releasing the UE context.
If the old gNB-DU UE F1AP ID IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall additionally release the UE context associated with the old gNB-DU UE F1AP ID.
If the UE CONTEXT RELEASE COMMAND message contains the RRC-Container IE, the gNB-DU shall send the RRC container to the UE via the SRB indicated by the SRB ID IE.
If the UE CONTEXT RELEASE COMMAND 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 Candidate Cells To Be Cancelled List IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall consider that the gNB-CU is cancelling only the conditional handover or conditional PSCell addition or conditional PSCell change associated to the cells identified by the included NR CGIs and associated to the UE-associated signaling identified by the gNB-CU UE F1AP ID IE and the gNB-DU UE F1AP ID IE.
If the Positioning Context Reservation Indication IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall not release the positioning context including the SRS configuration for the UE.
Interactions with UE Context Setup procedure:
The UE Context Release procedure may be performed before the UE Context Setup procedure to release an existing UE-associated logical F1-connection and related resources in the gNB-DU, e.g. when gNB-CU rejects UE access it shall trigger UE Context Release procedure with the cause value of UE rejection.
[bookmark: _Toc20955785][bookmark: _Toc29892879][bookmark: _Toc36556816][bookmark: _Toc45832202][bookmark: _Toc51763382][bookmark: _Toc64448545][bookmark: _Toc66289204][bookmark: _Toc74154317][bookmark: _Toc81383061][bookmark: _Toc88657694][bookmark: _Toc97910606][bookmark: _Toc99038245][bookmark: _Toc99730506][bookmark: _Toc105510625][bookmark: _Toc105927157][bookmark: _Toc106109697][bookmark: _Toc113835134][bookmark: _Toc120123977][bookmark: _Toc146226244]8.3.3.4	Abnormal Conditions
If one or more candidate cells in the Candidate Cells To Be Cancelled List IE included in the UE CONTEXT RELEASE COMMAND message were not prepared using the same UE-associated signalling connection, the gNB-DU shall ignore those non-associated candidate cells.
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