3GPP TSG-RAN WG3 #117-e                                                                                   R3-225022
Electronic meeting, 15th – 24th Aug 2022

Agenda Item:	16.4
Source:	LG Electronics (moderator)
Title:	SoD of CB: # SLRelay3_Others 
Document for:	Approval
Introduction
This paper summarizes the following email discussion:
	CB: # SLRelay3_Others
- Benefits and potential solutions for supporting multi-path, including scenarios and potential spec impacts?
- Focus intra-DU and inter-DU for multi-path? Whether to support the multi-path when direct path and indirect path use same or different gNB-DU from same gNB-CU?
- Focus on the high-level agreements, capture agreements and open issues.
(LG - moderator)
[NWM] Summary of offline disc R3-225022



Phase I: Please provide your views before Wednesday, 17th August 2022, 23:59 UTC. Try to agree some proposals during online session.
Phase II: Try to solve remaining open issues.
For the Chairman’s Notes
Propose the following: 

Agreements
[bookmark: _GoBack]P-2: From RAN3 perspective, multi-path support should be supported in Rel-18.
P-3: Both intra-DU and inter-DU cases will be supported under the same gNB.
P-4: RAN3 waits for the RAN2 progress on how to define control plane and user plane scenarios for multi-path support.
P-5: RAN3 waits for the RAN2 progress on whether and how to define the Primary path in multi-path support.
P-6: (WA)  Addition of direct/indirect path are supported as follows:
· Add direct path, after the establishment of the indirect path.
· Add indirect path, after the establishment of the direct path.
P-7: RAN3 will study the signaling impact on the direct or indirect path change during intra-gNB handover. The other mobility scenarios can be further considered based on RAN2 decision.
P-8: The following use cases are not supported in Rel-18.
· Configure two indirect paths
· More than two paths
· Inter-gNB multi-path support

To be continued in 2nd phase:
Resolve remaining open issues in 1st phase (if any). 

To be continued in next meeting:
FFS on whether two paths can be set at the same time. 

Discussion (Phase 2)
Moderator Note: Phase 2 topics to be decided during online session, e.g. possible TPs for baseline CRs, additional topics for discussion, etc.

4 Discussion (Phase 1)
The e-mail discussion in 1st phase of this CB focuses on the benefits and potential scenarios for multi-path relaying. The remaining open issues not solved in 1st phase and the F1 impact on multi-path support raised by [2][10] will be discussed in 2nd phase.

1 
Benefits of multi-path relaying
According to the objective of the Rel-18 SL Relay Enhancement WID, the benefits of multi-path relaying should be discussed first. In [9][10][11], the benefits of multi-path relaying are identified as follows:
 
Proposal 1: Multi-path relaying can offer the following benefits:
4A. The relay UE in proximity may provide better Uu link quality than the remote UE e.g. for delay-insensitive traffic.
4B. Multi-path relaying can provide efficient path switching between direct path and indirect path without RRC reconfiguration, i.e. path reselection can be achieved with low RRC signalling overhead and low delay.
4C. The remote UE already having a PC5 unicast link with the relay UE (e.g. due to V2X communication) can provide enhanced user data throughput without simultaneous support of CA/DC capability and sidelink capability in the band combination.
4D. gNB can offload the direct connection of the remote UE in congestion to indirect connection via the relay UE (e.g. at different intra/inter-frequency cells) or vice versa while keeping delay-sensitive traffic on the direct connection.	
4E. Transmission reliability can be significantly improved if the same data can be transmitted via the two paths, i.e. by data duplication.
Proposal 2: Based on above benefits, multi-path relaying should be supported in Rel-18.

Question 1: Companies are invited to provide views on whether above proposals are agreeable.
	Company
	Yes/No
	Comments

	vivo
	Yes
	We agree multi-path relaying can provide reliability and throughput benefits for remote UE. Hence, multi-path relaying should be supported in Rel-18.

	Qualcomm
	Yes
	Minor edit:
4B. Multi-path relaying can provide efficient path switching between direct path and indirect path without RRC reconfiguration, i.e. path reselection can be achieved with low RRC signalling overhead and low delay >> RRCReconfiguration might be still needed depending on how we indicate path switching.
So, the plan is to cover this in TR?

	Samsung
	Yes
	The multi-path should be supported considering the benefit listed above in proposals on the enhancement of reliability and throughput.

	CATT
	Yes 
	

	E///
	Yes
	Transmission reliability is the key point for multipath relaying from our understanding.

	CMCC
	Yes 
	We understand that both multi-path with relay and UE aggregation can improve the throughput and reliability/robustness for UE at the edge of a cell, and UE with limited UL transmission power. 

	huawei
	Yes
	multi-path is benefit in improving the reliability and throughput of remote UE’s data transmission. It should be supported in R18.

	Nokia
	Yes
	Proposal 1: ok in general, but most of the detail is in RAN2 Scope. We would suggest only keep 
Proposal 2: From RAN3 perspective, multi-path relaying should be supported in Rel-18.

	ZTE
	Yes
	It looks like the justification part for the multi-path relaying objective. We have no doubt with the validness. But do we really need to agree and capture these?

	China Telecom
	Yes
	Multi-path relaying should be supported in Rel-18.

	LGE
	Yes
	During the short “study” phase, the agreements for multi-path relaying can be captured into the RAN3 chair’s note. After RAN #98 meeting, the normative work may be started based on the agreements taken during the study phase.

	Xiaomi
	Yes 
	We support multi-path U2N relay in REL18



Moderator summary: 12 companies provided feedbacks. All companies provided answer “Yes”. Considering the comment from Nokia and Qualcomm, moderator would like to propose the following:
P-1: From RAN3 perspective, multi-path relaying can offer the following benefits:
1-1. The relay UE in proximity may provide better Uu link quality than the remote UE e.g. for delay-insensitive traffic.
1-2. Multi-path relaying can provide efficient path switching between direct path and indirect path, i.e. path reselection can be achieved with low RRC signalling overhead and low delay.
1-3. The remote UE already having a PC5 unicast link with the relay UE (e.g. due to V2X communication) can provide enhanced user data throughput without simultaneous support of CA/DC capability and sidelink capability in the band combination.
1-4.  gNB can offload the direct connection of the remote UE in congestion to indirect connection via the relay UE (e.g. at different intra/inter-frequency cells) or vice versa while keeping delay-sensitive traffic on the direct connection.	
1-5. Transmission reliability can be significantly improved if the same data can be transmitted via the two paths, i.e. by data duplication.
P-2: From RAN3 perspective, multi-path relaying should be supported in Rel-18.

Identified scenarios of multi-path relaying
Deployment scenarios for multi-path relaying
Considering the CU-DU split case, according to the objective in Rel-18 SL Relay Enhancement WID, the direct path and indirect path should be served by a same gNB-CU. However, from the DU point of view, the following two deployment scenarios can be taken into account for support of multi-path relaying in Rel-18 [3][4][8][9]:
· The direct path and indirect path are served by a same gNB-DU.
· The direct path and indirect path are served by different gNB-DUs connected to a same gNB-CU.
Proposal 3: Direct path and indirect path are served by the same gNB-DU or different gNB-DUs connected to same gNB-CU.

Also, according to [9], UE can connect with gNB through the direct (Uu) path and indirect (U2N relay or aggregated UE) path in the same cell. It is also possible that the two paths connecting UE and gNB belong to different cells with same or different frequency. In latter case, UE connects with gNB through the direct path with f1 carrier and the indirect path with f2 carrier, normally f1 carrier is lower than f2. UE capacity can be increased by adding f2 indirect path while f1 carrier path is used to provide UE coverage. 
Proposal 4: Following cell deployment scenarios for multi-path relaying should be supported in Rel-18:
4A.  The relay UE and remote UE are served by a same cell.
4B. The relay UE and remote UE are served by different intra-frequency cells of a same gNB.
4C. The relay UE and remote UE are served by different inter-frequency cells of a same gNB.

Question 2: Companies are invited to provide views on whether above proposals are agreeable.
	Company
	Yes/No
	Comments

	vivo
	Yes
	We think that the relay UE and the remote UE can belong to same cell or different cells of a same gNB, which guarantee the unified security and PDCP anchor for the remote UE. 
And the serving cells of two UEs can be intra-frequency cells or inter-frequency cells, same gNB-DU or different gNB-DUs of a same gNB-CU.  

	Qualcomm
	Yes
	OK in general. But are there any RAN3 impacts for these?

	Samsung
	Yes
	OK in general, but 4B and 4C can be merged. In RAN3, it is enough to state that the relay UE and remote UE are served by different cells.

	CATT
	Yes 
	

	E///
	Yes with comments
	In general fine. But from RAN3 perspective we don’t have to list all the above the cases. Details are pending in RAN2.
We can conclude that both intra-DU and inter-DU cases will be supported under the same gNB. 

	CMCC 
	Yes
	

	huawei
	Yes
	OK, RAN3 can agree the above scenario but need check with RAN2.

	Nokia
	
	Proposal 3 is ok. 
Proposal 4 is more related to RAN1/2, e.g. inter/intra-frequency.

	ZTE
	
	Fine with Proposal 3.
For Proposal 4, what is the potential RAN3 impact to mention inter/inter-frequency scenario?

	China Telecom
	Yes
	

	LGE
	Yes
	OK for P3.
For P4, we are also fine to merge 4B and 4C from RAN3 point of view. Anyway, we think that this results in the intra-DU and inter-DU cases connected to same gNB-CU.

	Xiaomi
	Yes
	



Moderator summary: 12 companies provided feedbacks. All companies provided answer “Yes” for P3. Therefore, moderator would propose to agree P3 with some rewording (based on Ericsson’s comment):
P-3: Both intra-DU and inter-DU cases will be supported under the same gNB.

For P4, 7 companies provided answer “Yes”, but 5 companies considered that it is more related to RAN2 and the potential RAN3 impact is not clear. Therefore, there is no agreement on P4.

CP path & UP path
Generally, a (in-coverage) UE first establishes a direct path with its serving gNB. Therefore, both CP and UP path can be established over direct link. Then, the UE can add an indirect UP path via the U2N relay or aggregated UE in order to achieve enhanced reliability and throughput performance. 
Also, a (out-of-coverage) UE can first establish the indirect path with its serving gNB via the U2N relay or aggregated UE. In this case, both CP and UP path can be established over indirect link. Then, the UE adds a direct path to same gNB upon coming into coverage.
In order to achieve higher signalling reliability compared to above scenarios, [1][2][4][10] also suggest additional case in which both SRB(s) and DRB(s) has two paths, i.e. direct path and indirect path.

Proposal 5: Following control plane and user plane scenarios for multi-path relaying should be supported in Rel-18:
5A.  CP over direct path only & UP over both paths.
5B. CP over indirect path only & UP over both paths.
5C. CP&UP over both paths.

In [7], one company suggests that there is only 1 active RRC connection for the remote UE and the Primary path is defined as the path over which the UE establishes the RRC connection. From the moderator’s view, this issue is pending to RAN2 decision on whether and how to define the Primary path in multi-path relaying. Therefore, the moderator proposes that RAN3 waits for the RAN2 progress on whether and how to define the Primary path in multi-path relaying.
Proposal 6: RAN3 waits for the RAN2 progress on whether and how to define the Primary path in multi-path relaying.

Based on Proposal 5, the order of the addition of indirect/direct path can be considered as follows:
· Add indirect path on top of the direct path
· Add direct path on top of the indirect path
In [9], one company also suggests that multi-path relaying can be configured by simultaneously configuring direct path and indirect path.
Proposal 7: Order of addition of direct/indirect path should be supported as follows:
7A. Add direct path on top of the indirect path.
7B. Add indirect path on top of the direct path.
7C. Add both paths simultaneously.

Question 3: Companies are invited to provide views on whether above proposals are agreeable.
	Company
	Yes/No
	Comments

	vivo
	Yes, with comments
	For primary path and secondary path, legacy PDCP routing mechanism for split/duplication bearer can be baseline. Further functions are FFS and up to RAN2 study.


	Qualcomm
	Yes
	For P7C, what does it mean to add both path “simultaneously”? If its for the collocated UE scenario, what do we mean by “simultaneous RRCReconfiguration” – is it group mobility? (that’s not in WID scope right?)

	Samsung
	Yes
	Regarding P7, our understanding is that RAN3 may focus on F1 enhancement, so adding both paths ‘simultaneously’ may imply that the establishment of UE context for both paths over F1 can be achieved by a single UE Context Setup procedure.

	CATT
	Yes 
	For P7C, it is similar as CA and the enhancement of F1 also depends on whether the multi path is per PDU session or per QoS or etc. We are open to discuss it.

	E///
	Partially yes
	P5 if we reuse the aspects of MR-DC framework, then 5A will be with high priority. This should be up to RAN2’s conclusion. 
P6 is ok.
P7, all the scenarios are technically possible, but we need to figure out the benefits and possibility first (happening in RAN2).
We would prefer to focus on 7B with a high priority which is a more reasonable scenario, i.e., establish a direct path first and later add an indirect path as the secondary path. 

	CMCC
	Yes with comments
	P7C is not clear for us. In our understanding, UE may establishes RRC connection with indirect path or direct path, and then add another type path. Whether more than two paths is supported has not been discussed.  

	Huawei
	Yes
	P5: OK
P6: OK
P7: scenario 7C seems not exists, it can be either 7A or 7B. anyway, we can wait for RAN2 about the basic procedures supported in multi-path relay

	Nokia
	
	Proposal 5 is mainly in RAN2 scope. 
Proposal 6: ok
Proposal 7: 7A/7B should be supported. Not sure for 7C, is it only related to mobility, e.g. setup both path in target gNB?

	ZTE
	
	For proposal 5, it is suggested to wait for RAN2’s progress.
For proposal 6, we are fine with this.
For proposal 7, agree with 7A and 7B, suggest to postpone 7C.

	China Telecom
	Yes, with comments
	Agree with P5 and P6.
For P7C, after the handover is completed, we can add additional paths at any time, whether two paths can be set at the same time may need further discussion.

	LGE
	Yes, but
	OK for P5 and P6.
Fine with 7A and 7B. But, for 7C, we need to wait for RAN2 progress.

	Xiaomi
	Yes with comments
	For P5 we prefer to wait for RAN2 to progress and provide direction, although we expect legacy MR-DC can be a baseline
P6 okay
Also not sure about the need/priority in R18 for simultaneous establishment



Moderator summary: 12 companies provided feedbacks. 
For P5, 8 companies provided answer “Yes”, but 4 companies prefer to wait for RAN2 progress. Therefore, moderator would propose the following:
P-4: RAN3 waits for the RAN2 progress on how to define control plane and user plane scenarios for multi-path relaying.

All companies provided answer “Yes” for P6. Therefore, moderator would propose the following:
P-5: RAN3 waits for the RAN2 progress on whether and how to define the Primary path in multi-path relaying.

For P7A and P7B, majority companies provided answer “Yes”, and 1 company provided answer “technically possible but needs to wait for RAN2 progress”. Given the large majority, the moderator proposes to take the proposal as a working assumption. This WA may be turned into the agreement based on RAN2 decision.
P-6: (WA) Order of addition of direct/indirect path are supported as follows:
· Add direct path on top of the indirect path.
· Add indirect path on top of the direct path.

8 companies consider that P7C may need further discussion. Considering that this is the first meeting, the moderator would like to keep this open and propose the following:
FFS on whether two paths can be set at the same time. 

Mobility support
Before studying the multi-path support, RAN3 should reach consensus on which mobility scenario should be considered in this WID. For multi-path relaying, the mobility scenarios may be considered in two-fold [1][3][5][7][10]:
· Mobility from single path (SP) to multi-path (MP)
· Mobility from MP to SP or MP

1) Scenario #1: Mobility from SP to MP
Suppose that the UE is connected via direct path to source gNB. During intra-gNB/inter-gNB handover, indirect path can be added [1][3][10]. Similarly, when the UE is connected via indirect path to source gNB, direct path can be added during intra-gNB/inter-gNB handover [1][3][10].

2) Scenario #2: Mobility from MP to SP or MP
Suppose that the UE is connected via direct path and indirect path to source gNB. For intra-gNB handover case, the followings can be considered.
· Scenario #2-A: Direct path change
· [5] considered that this can be achieved through legacy intra-gNB handover mechanisms. However, in order to maintain the multipath configuration, there will be potential specification efforts involved and signaling over the F1 interface. Therefore, the benefits of having multipath configuration needs to be justified.
· [7] considered that the direct-to-direct (e.g., primary or secondary) path change needs to be supported in Rel-18.
· Scenario #2-B: Indirect path change
· According to [5], this can be can be achieved using an intra-gNB indirect-to-indirect path switch procedure keeping the direct path unchanged. [7] also considered that the indirect-to-indirect (e.g., primary or secondary) path change needs to be supported in Rel-18.
· Scenario #2-C: Both paths change
· In [7], it is suggested that the Intra-CU primary path change procedure enables the change of primary path with/without secondary path change (e.g., indirect-to-indirect primary path change or direct-to-direct primary path change) for a UE which is connected via multi-path underneath the same gNB-CU.
For inter-gNB handover case, the followings can be also considered.
· Scenario #2-D: Direct path change
· Based on the objective of this WID, the UE can only be connected to the same gNB via multi-path. Therefore, indirect path needs to be suspended/released before or during the handover procedure [1][5]. Then, the UE fallbacks to single connectivity to the target gNB.
· However, [1] also suggests that another indirect path via new relay UE connected to target gNB can be added at target cell in order to maintain the multipath configuration.
· Scenario #2-E: Indirect path change
· Based on the objective of this WID, the UE can only be connected to the same gNB via multi-path. Therefore, direct path needs to be suspended/released before or during the handover procedure [1][5]. Then, the UE fallbacks to single connectivity to the target gNB.
· Scenario #2-F: Both paths change
· In this case, target gNB may decide to only setup direct path or indirect path during the handover procedure, then setup multi-path after the handover [3].
· It is also possible that both paths can be handed over the target gNB [1]. According to [1], this scenario is mostly frequent in industry environment where both remote UE and aggregated UE (or helper UE), in UE aggregation (i.e., ideal link in WID), are collocated on a moving machine. To support this scenario, simultaneous RRC reconfiguration of both UE may be applied [1].

Considering intra-gNB handover and inter-gNB handover, Table 1 shows the possible scenarios for mobility from MP, respectively.
	Path change
	Intra-gNB handover
	Inter-gNB handover

	Direct path change
	Scenario #2-A
	Scenario #2-D

	Indirect path change
	Scenario #2-B
	Scenario #2-E

	Both paths change
	Scenario #2-C
	Scenario #2-F


Table 1. Possible scenarios for mobility from multi-path

Question 4: Companies are invited to provide views on which mobility scenario should be considered in Rel-18 SL Relay Enhancement WID.
	Company
	Mobility Scenarios
(e.g., Scenario #1, 2-A, …)
	Comments

	vivo
	All
	All these cases are valid mobility scenarios and we are open to study them.

	Qualcomm
	2A-2C
	For scenarios 2D-2F, since multipath relaying over different gNB are not supported in Rel-18, we have to release the secondary path (can be direct or indirect) during inter-gNB handover. 
We can just probably club Scenarios 2D-2F as secondary path (direct or indirect) release during inter-gNB HO and no need to distinguish them.
Also, instead of separately mentioning all combinations of “direct/indirect” path change, we can simply focus on secondary path mobility (Secondary path can be direct or indirect) as follows:
· Intra-CU secondary path addition
· Intra-CU secondary path modification
· Intra-CU secondary path release
· Intra-CU secondary path change
· Intra-CU primary path change with/without secondary path change


	Samsung
	All
	Since we need to wait for RAN2 to decide whether we need to distinguish Primary path/Secondary path, not to exclude any scenario seems to be the best we can do for now.

	CATT
	#2-A 
#2-B

	 #2-C and #2-F. It will introduce a complex Xn enhancement. If both direct and indirect path are not good e.g., due to remote UE moving, source gNB can handover the remote UE to a direct/indirect path first, and then the connecting gNB-CU decides whether to add a secondary path. Note that the first purpose of handover is to keep service continuity rather than enhance reliability and throughput. 
#1, similar as above, the secondary (direct or indirect) can be added after handover.
#2-D and #2-E are inter-gNB multi path which is precluded in WID. UE should fallback to single connectivity to the target gNB and may be no enhancement is needed.

	E///
	2A-2B
	Considering an inter-gNB indirect-to-indirect path switch procedure is not supported as the multipath UE can only be connected to the same gNB in this release, we prefer focusing on intra-gNB first.
Furthermore, 2C is group mobility, which might be down-prioritized in RAN2. Thus we can wait.

	CMCC
	2A 2B 2C
	As described in WID, UE is connected to the same gNB using one direct path and one indirect path. For case D, E, F may out of the scope.

	Huawei
	See comments
	The mobility cases seems more complex that the basic multi-path establishment procedure. We should first focus on the basic procedures and determine some baseline design, then go back and check how to support the mobility cases. We can start with 2A+2B

	Nokia
	
	The main impact is in RAN2. Prefer to wait for RAN2 progress.

	ZTE
	
	Suggest to wait for RAN2’s progress on the potential path switch scenarios that should be supported in R18..

	China Telecom
	See comments
	All these cases are possible mobile scenarios. I think we can first focus on the basic procedures i.e. intra-gNB handover.

	LGE
	2A, 2B
	Basically, we have to focus on the basic multi-path establishment procedure without mobility. Then, we can consider that this basic procedure can be applied to the intra-gNB handover case (i.e., 2A and 2B). For 2C, we think that this seems to be group mobility. So, whether to support Scenario 2C in Rel-18 is pending to RAN2 decision.
We think that Scenarios 2D~2F (i.e., inter-gNB handover case) needs to be down-prioritized. If time is allowed, the normative work may be considered for these scenarios.

	Xiaomi
	2A, 2B with comments
	We are open for 2C if RAN2 also consider this in scope

	
	
	



Moderator summary: 12 companies provided feedbacks. 2 companies considered that all scenarios should be supported. 5 companies supported 2A and 2B. 3 companies supported 2A, 2B, and 2C. For 2C, 3 companies also commented that if RAN2 also consider this in scope, 2C can be supported. 2 companies proposed to wait for RAN2 progress. 
Given the large majority for Scenarios 2A and 2B, the moderator proposes the following:
P-7: RAN3 will study the signaling impact on the direct or indirect path change during intra-gNB handover. The other mobility scenarios can be further considered based on RAN2 decision.

Additional scenarios
[10] proposed that it is required to further discuss the support of three other cases since WID does not have an explicit indication.
· Use case 4: configure two indirect paths
The WID clearly mentions “a UE is connected to the same gNB using one direct path and one indirect path via … ”. So, the support of use case 4 in Rel-18 is unclear. Technically, Use case 4 cannot cause more additional standardization work. However, at the first meeting, some clarifications are deserved on the support of Use case 4. 
· Use case 5: more than two paths
Based on WID, multi-path support intends to configure two paths. However, the wording “multiple paths” give the impression that more than two paths are also in the scope of Rel-18. Different from Use case 4, this case may bring more additional standardization work. Thus, the supporting this case should be discussed. 
· Use case 6: inter-gNB multi-path support
The WID indicates that the multi-path is configured to the UE is connected to the single gNB. However, the inter-gNB case, i.e., two different paths are served by two different gNBs, is unclear. Thus, some clarifications are needed as well.  

Question 5: Does company think that the above use cases should be considered in Rel-18 SL Relay Enhancement WID? If yes, companies are invited to provide views on which use case should be considered.
	Company
	Yes/No
	Comments

	vivo
	No with comments
	These cases are complex and can be deprioritized and delayed till benefits and necessity are proven.

	Qualcomm
	No
	Should not be considered for Rel-18.

	Samsung
	No
	Our understanding is that the clear benefit of these use cases are still unseen, so the proposal is to make sure that such use cases will not be considered in R18.

	CATT
	No 
	Follow the WID

	E///
	No
	Out of scope

	CMCC 
	No
	

	huawei
	No
	There cases are out of R18 scope, and we are afraid that no enough time to discuss these enhancements

	Nokia
	No
	Out of scope

	ZTE
	No
	

	China Telecom
	No
	

	LGE
	No
	Out of scope

	Xiaomi
	No
	



Moderator summary: 12 companies provided feedbacks. All companies provided answer “No”. Therefore, moderator would propose the following:
P-8: The following use cases are not supported in Rel-18.
· Configure two indirect paths
· More than two paths
· Inter-gNB multi-path support

Configuration of multi-path relaying
Authorization for multi-path relaying (Covered in CB: # SLRelay1_Authorization) 
From RAN3 perspective, some companies ([3][10][11]) suggest that the multi-path authorization is useful to effectively manage the radio resource. For U2N relay case (i.e., Scenario 1 in objective of WID), [1] considered that Rel-17 relay discovery and authorization procedure can be reused for multi-path establishment. However, for Ideal-link scenario (i.e., Scenario 2 in objective of WID), it is also suggested in [1] that Primary UE (PUE) and Secondary UE (SUE) need to be authorized by CN to be allowed provide multi-path establishment. Two potential alternatives are proposed for PUE and SUE authorization [1]:
· Alt1: PUE and SUE are in RRC_CONNECTED mode. For multi-path purpose, AMF authorizes and indicates to gNB, e.g, in initial UE context setup. gNB can get authorization of PUE and SUE from CN (AMF) separately. PUE can report SUE identity to gNB, based on PUE/SUE, authorization from AMF, gNB can configure SUE for multi-path establishment with PUE.
· Alt2: PUE and SUE are correlated and bind at CN when PUE and SUE subscription. This is possible in case PUE and SUE belong to one subscriber or PUE and SUE are collocated on the same machine, see Figure 7. In such case, when PUE and/or SUE connects to network, CN can indicate to gNB, e.g, in initial UE context setup, that the two UEs are correlated and SUE is authorized for multi-path establishment with PUE.
Currently, some solutions captured in TR 23.700-33 proposed that the AMF indicates to the NG-RAN whether Remote UE is allowed to use multi-path transmission. However, there is no SA2 conclusion on whether the multi-path authorization is provided to the NG-RAN. Therefore, [6][9][12] also proposed that RAN3 should wait for SA2 decision on the UE authorization for multi-path relay. 
To make the progress, the moderator proposes the working assumption on “NG-RAN receives the multi-path authorization from the AMF”. If SA2 confirms that this IE is feasible, this working assumption can turn into the agreement in next meeting.
Proposal 8: (WA) NG-RAN receives the multi-path authorization from the AMF. Details of the multi-path authorization are FFS.

Question 6: Companies are invited to provide views on whether above proposal is agreeable.
	Company
	Yes/No
	Comments

	vivo
	Yes
	Authorization is usually up to AMF.

	Qualcomm
	Yes
	This is already discussed as part of CB# SLRelay1. Also, we should look to support common mechanism for authorizing multipath via L2 relay and ideal connection case

	Samsung
	Yes
	We are generally fine with P8; however, it is more proper to discuss such proposal in CB#SLRelay1.



Protocol stack on multi-path with U2N relay (To be discussed in next RAN3 meeting based on RAN2 progress)
For U2N relay case (i.e., Scenario 1 in objective of WID), three companies [2][4][6] provide the potential protocol stack in CU-DU architecture. All options considered that when supporting the multi-path relaying in Rel-18, the R17 SL relay design can be reused for indirect path.

· Option 1 [2]


Figure 1. User plane protocol stack for L2 U2N relay based indirect path [2]

· Option 2 [4]
[image: ]
Figure 2. Protocol stack in intra-gNB multi-path scenarios [4]

· Option 3 [6]
Figure 3. Protocol stack for Multi-path via relay [6]PHY
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However, how to define the protocol stack in multi-path via U2N relay is pending to RAN2 decision. Therefore, the moderator proposes that RAN3 waits for the RAN2 progress on this issue as well.
Proposal 9: RAN3 waits for the RAN2 progress on the protocol stack of multi-path via relay.

According to [2][4][6][9], although multi-path support is a new topic for sidelink relay, the scenario and architecture are very similar with DCCA wherein there are two RLC bearers as two paths for data transmission via different cell groups. In DCCA, the data split/duplication is conducted by PDCP, i.e. the PDCP layer supports routing for split bearers as well as duplication/duplicate discarding for data duplications. In this case, it is effortless to support multi-path by existing Uu PDCP-based data split/duplication. 
As mentioned in [5], RAN2 will be discussing the general design rules, for instance, whether the MR-DC framework will be reused when the UE with multipath connects to the same gNB. Therefore, the moderator proposes that RAN3 waits for the RAN2 progress on this issue as well.
Proposal 10: RAN3 waits for the RAN2 progress on support of bearer types e.g. whether to support split bearer for multiple paths.

In [9][10], for reliable transmission, it is suggested that the existing framework of PDCP duplication can be supported for multi-path relying. Especially, when a split bearer is configured with PDCP duplication, duplicated packets can be transferred via both direct path and indirect path. From the moderator’s view, whether to support the PDCP duplication over direct path and indirect path is pending to RAN2 decision. Therefore, the moderator proposes that RAN3 waits for the RAN2 progress on this issue as well.
Proposal 11: RAN3 waits for the RAN2 progress on whether PDCP duplication should be supported in case that multiple paths are configured.

Question 7: Companies are invited to provide views on whether above proposals are agreeable.
	Company
	Yes/No
	Comments

	vivo
	Yes with comments
	 We agree the above 3 proposals. But from our understanding, the above 3 options of protocol stack are same/similar, i.e. reusing legacy R17 L2 U2N relaying protocol and including both Uu SRAP and PC5 SRAP.

	Qualcomm
	Yes
	RAN2 should discuss this first. Should we identify RAN3 impacts in parallel during SI phase or only after RAN2 has convergence?

	Samsung
	Yes
	OK to wait for this meeting.



Protocol stack on multi-path with UE aggregation
For UE aggregation case (i.e., Scenario 2 in objective of WID), two companies [2][6] provide the potential protocol stack in CU-DU architecture. All options considered that the R17 SL relay design can be reused for indirect path. The only difference is the protocol layers and interface between remote UE and helper UE (or aggregated UE) are non-3GPP defined.

· Option 1 [2]


Figure 4. User plane protocol stack for UE aggregation [2]

· Option 2 [6]
[image: ]
Figure 5. User Plane protocol stack for UE aggregation [6]

The following proposals are proposed from [6]:
Proposal 12: Interface between UEs are non-3GPP defined, therefore in the UE context setup/modification procedure, the PC5 Relay RLC channel configurations are not needed for remote UE and helper UE (or aggregated UE).
Proposal 13: For helper UE (or aggregated UE), relaying configuration over Uu hop, e.g, Uu Relay RLC channel and bearer mapping configurations, in L2 U2N relay-based multi-path can be reused for UE aggregation during the Relay UE’s UE context modification procedure. 
Proposal 14: The SRAP configurations between remote UE and helper UE (or aggregated UE) is left to RAN2 design.

Question 8: Companies are invited to provide views on whether above proposals are agreeable.
	Company
	Yes/No
	Comments

	vivo
	Yes
	

	Qualcomm
	P14 - OK
	P14 – OK (We first need clarity on architecture and whether there is SRAP for ideal connection case and then we can discuss F1 impacts)
P12/P13 – Too early


	Samsung
	
	OK in principle, but if we agree to wait for RAN2 to decide the protocol stack for multi-path, it might be a little early to discuss P12-14 in RAN3.



4.4 Other
Question 96: Please companies provide comments if any issue on benefits and potential scenarios for multi-path relaying is missing in above discussion.
	Company
	Comments

	
	

	
	

	
	



5 Conclusion, Recommendations (if needed)
If needed
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