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Introduction
This is the trigger of the following email discussion:

· [Post119-e][408][Relay] Path operations in multi-path relaying (LG)


Scope: Discuss issues with path management in the multi-path relaying objective:

· The set of supported path addition/modification/removal procedures, for both scenarios 1 and 2

· Baseline expectation is agnostic to scenarios 1 and 2

· Can be discussed if some procedures can be omitted for scenario 2

· Need for a concept of a “primary path” and steps towards its definition if needed

· L2 functions in relation to the path concept, e.g., consequences of the bearer mapping agreement and PDCP duplication (for both scenarios 1 and 2)

Intended outcome: Report to next meeting


Deadline: Long

Companies are requested to provide their views on the issues and questions listed in this document.

Discussion

Issue 1: Path addition/modification/release

RAN3 made some agreements related to path addition/modification/release as follows:

· 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.

· This does not imply the exclusion of any other path addition possibility.

· RAN3 will study the signaling impact on the direct or indirect path change under the same gNB for a UE connected via multi-path. The other mobility scenarios can be further considered based on RAN2 decision.

· The following use cases are not supported in Rel-18.

· Configure two indirect paths

· More than two paths

· Inter-gNB multi-path support 

Considering RAN3 agreements and contributions to RAN2#119-e, RAN2 could discuss which cases can be supported or not supported for scenario 1 and 2 as shown in Question 1-1 and 1-2.
Question 1-1: Do you agree all of the following MP cases in Scenario 1? If not, which case should be excluded in Scenario 1?

A. The remote UE configured only on the direct path adds the indirect path under the same gNB; 

B. The remote UE configured only on the indirect path adds the direct path under the same gNB; 

C. The remote UE configured with multi-path releases the indirect path;

D. The remote UE configured with multi-path releases the direct path;

E. The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB; 

F. The remote UE configured with multi-path keeps the serving relay UE for the indirect path and the serving cell of the remote UE for the direct path while the serving relay UE changes the serving cell of the relay UE under the same gNB;

G. The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.

	Company
	Supported case(s)
	Excluded case(s)
	Comment

	LG Electronics
	All
	None
	

	OPPO
	A,B,C,D
	F
	F is a group-HO case, to us it is out of WID scope.

While we are open to hear the others’ view on the support of E and G.

	Apple
	A,B,C,D
	E,F,G
	We think the multi-path support in Rel-18 work should focus on basic path addition/release scenarios. It is better to leave mobility related scenarios to the service continuity objective to discuss. 

	vivo
	All
	None
	At this SI phase all potential valid scenarios should be considered. Potential down-prioritization may be further considered during normative stage.

	Xiaomi
	All except F
	F
	Not sure how F can work. In L2 relay, the serving cell of remote UE for the indirect path is the same as relay UE’s serving cell. If relay UE changes serving cell, serving cell of remote UE for the indirect path would also change. 

	Ericsson
	A, C, G
	B, D, E, F
	Given limited time in R18, it is beneficial to simplify the design efforts for SL multipath, by focusing on the direct path. The direct path should be always the primary path if it is feasible.

Scenario B is more like an optimization scenario, remote UE can trigger a path switch from the indirect path to the direct path when remote UE has changed from OOC to IC. After that, remote UE can add the indirect path if needed. Scenario D should be excluded owing to Scenario B. 

Similarly for Scenario E, remote UE can remove the indirect path, and triggers handover if the Uu connection is bad.

Scenario F is a group handover, it is out of the WID

	Qualcomm
	All except F
	F
	Case F requires group HO for Remtoe UE and Relay UE, which is out of scope.

Case G needs to be clarified a new relay with/without serving cell change.

Case E and G should be discussed later or in normative work, and reuse service continuity mechanism defined for intra-gNB case.

	CMCC
	A,B,C
	D,E,F,G
	Considering limited time, Multi-path in Rel-18 work scope should be focused on basic path addition/release scenarios. Cases E,F,G can be considered in future release. 
For D, we understand that direct path is always primary path for MP, so, case D is excluded. 

	Nokia
	A, B, C, D
	F
	A, B, C, D are the basic scenarios. We think RAN2 should focus on them in Rel-18.
Mobility scenarios E and G may be supported if they require minimal additional specifications (e.g., G may be supported if I2I path switch is supported, and a non-optimized version of scenario E can be performed with D+B). 

F seems to us the most complex case that can easily lead to group HO and thus it may be better to exclude it from Rel-18.

	Huawei, HiSilicon
	A+C+G with higher priority;
B+D+E with secondary priority
	F
	If A is supported, the C should be supported, and G would be a useful case for mobility.
Similarly if B is supported, then D should be supported, and E would be the corresponding mobility scenario.

F is the case not supported even in Rel-17 U2N relay, it could be excluded in Rel-18 due to limited time.


Question 1-2: Do you agree all of the MP cases of Q1-1 in Scenario 2? If not, which case should be excluded in Scenario 2?

	Company
	Supported case(s)
	Excluded case(s)
	Comment

	LG Electronics
	A to F
	G
	We assume that the remote UE does not reselect the pre-configured relay UE in Scenario 2.

	OPPO
	A,C
	B,D,E,F,G
	For Scenario-2, we assume the direct path is always present, i.e., there is no use case for the remote-UE to connect via indirect path only. 

And there is no need to consider mobility for scenario-2.

	Apple
	A,C
	B,D,E,F,G
	Same vias as OPPO. For scenario 2, it is try to double the UL throughput by aggregate two in-coverage UEs, so we assume direct path is always present.

	vivo
	A to G
	None
	For scenario 2, Case G would occur when a remote UE has static relationship with more than one relay UEs.

	Xiaomi
	All except F and G
	F, G
	Similar concern on F as above question.

Regarding G, remote UE would not change relay UE, since the relation is static.

	Ericsson
	A, C, G
	B, D, E, F
	Similar comments as for Q1-1. We think G can be also supported in scenario 2, since remote UE may be preconfigured with multiple relay candidates, the Uu connection of the relay UE may become bad (e.g., RLF is triggered). In this case, it would be ok to reuse the similar relay reselection procedure as for Scenario 1 to select a different relay UE.

It is also important to note that, we need to have same supported cases between scenario 1 and 2, to simplify the RAN2 design efforts, and to reuse as much as possible functions of scenario-1 for scenario-2.

	Qualcomm
	All except F
	F
	Case F requires group HO for Remtoe UE and Relay UE, which is out of scope.

The relay change for scenario 2 should not be excluded, the relay reselection is out of 3GPP, can be left to implementation or pre-configuration.

We shouldn’t limit the mobility function for scenario 2 as long as the solution for scenario 1 can be applied for scenario 2 with UE implementation possibility.

	CMCC
	A,C
	B,D,E,F,G
	For scenario2, the direct path is always available. Case B and D can be excluded.

For cases E,F,G can be left to further enhancement in future release, as we commented in Q1-1. 

	Nokia
	A, C
	B, D, F, G
	Our assumption is that direct path is always present, and thus B and D are not relevant. We think that indirect path switch (G) is out of scope of 3GPP. As in case of scenario 1), RAN2 should focus on the basic scenarios (A and C), and only support E if it can be supported without extra specifications.

	Huawei, HiSilicon
	A+C

	F, B, D, E, G?
	In scenario 2, the indirect link cannot provide initial access, thus B+D+E is not practical. 

For G, we are open to relay UE change in scenario 2.


Issue 2: Primary path for control plane
RAN3 made an agreement related to primary path:

· RAN3 waits for the RAN2 progress on whether and how to define the Primary path in multi-path support.

In RAN2, some companies submitted proposals related to the primary path as follows:

	Company
	Proposals

	Spreadtrum Communications
	Proposal 3: The primary and secondary path should be introduced in multi-path relaying.

Proposal 4: The primary and secondary path configuration can be as following:

-
For scenario 1: the Uu link configured as primary path and the relay link configured as secondary path, or the relay link configured as primary path and the Uu link configured as secondary path.

-
For scenario 2: the Uu link configured as primary path and the link of non-standardized UE-UE connection configured as secondary path.

	Lenovo
	Proposal 4: RAN2 is suggested to discuss which option can be selected. 

-
Option 1: Two paths can be considered as MCG and SCG, respectively.

-
Option 2: A primary path and a secondary path are specified. But no concept of MCG and SCG is specified.

-
Option 3: No concept of a primary path and a secondary path is needed.

	Ericsson
	Proposal 2
Introduce the terms ‘Primary path’ and ‘Secondary path’ for the multi-path scenario.

Proposal 3
Only support that the direct path is configured as the primary path and the indirect path is configured as the secondary path and the other case where the primary path is the indirect path and the secondary path is the direct path is down-prioritized in Rel-18.

Proposal 4
For a multipath UE, RAN2 only studies the scenario where the UE first establishes a direct path and later adds an indirect path as the second path and the scenario where the UE first establishes an indirect path and later adds a direct path is down-prioritized in Rel-18.

	InterDigital
	Proposal 3:
The concept of a primary path, which can be either the direct or relayed path, is supported in multi-path, both for SRB and DRB

Proposal 4:
The network controls the amount of data routed by the UE to each of the primary and secondary paths, for each split bearer

	OPPO

	Proposal 11
For Scenario-1 of multi-path Relay, RAN2 not purse the concept of primary / secondary path / bearer before the motivation / definition is clarified.

Proposal 23
For Scenario-2 of multi-path Relay, RAN2 not purse the concept of primary / secondary path / bearer before the motivation / definition is clarified.

	Qualcomm
	Proposal 3: Terminologies “Primary path” and “Secondary path” are introduced for multi-path operation of Uu direct and L2 based Relay indirect path towards the same gNB.

Proposal 4: The Primary path is defined to the path over which the UE establishes an RRC connection.


Considering RAN3 agreement and contributions to RAN2#119-e, RAN2 could discuss whether to introduce the concept of a primary path and which aspects can be considered as the characteristics of the primary path for scenario 1 and 2 as shown in Question 1-1 and 1-2. The rapporteur thinks that the considered characteristics of the primary path can be used to define the primary path and specify the primary path, if needed. 

Considering contributions to RAN2#119-e, the rapporteur observed that some companies propose the concept of the primary path mainly for control plane while others address the primary RLC entity with the concept of the primary path i.e. mainly for layer 2. Accordingly, the issue 2 focuses on control plane aspects of the primary path while the issue 3 will address the primary RLC entity for other layer 2 aspects.
Question 2-1: Do you agree to introduce the concept of a primary path in Scenario 1 from CP perspective? If yes, which part(s) of the following CP aspects can be considered as the characteristics of the primary path?

A. The primary path is the path where the remote UE has initially established an RRC connection. 

B. The primary path is the path where the remote UE has re-established an RRC connection. 

C. The primary path is the path that gNB indicated for the remote UE during mobility.

D. The primary path is the path configured on PCell of the remote UE.

· If the primary path is the indirect path, the PCell of the remote UE is same as the PCell of the relay UE
.

· Note: The direct path and indirect path can be served by the same cell (i.e. PCell) or by different cells as agreed in RAN2#119-e.

E. The primary path is the path that gNB indicates as the primary path.

F. The primary path is the path used as the AS security anchor.

G. The primary path is the path where the remote UE acquires system information.

H. The primary path is the path where the remote UE exchanges NAS messages.

I. The primary path is the path where SRB is transmitted if duplicated SRB 0/1/2 is not configured
J. The primary path is the path based on whose status UE performs RRC connection control, e.g. reestablishment.
K. Anything else?

	Company
	Yes/No
	Considered characteristics
	Comment

	LG Electronics
	Yes, the concept of a primary path can be supported.
	A to F
	Further study on G and H

	OPPO
	No
	
	We would like to understand the consequence if we do not import a new term of “primary path”, if one can always simply refers to Uu or PC5 interface (if there is a need to refer to – and based the following, there seems not so far).

1) For A, B, G, H, what procedure cannot work if without such term? Maybe proponent can clarify more..

2) For C, E, we may want to discuss firstly on the definition of the primary path before discussing how to indicate it..

3) For D, we agree there is a need for UE to know which cell (the one of direct or indirect path) is the P-cell, yet we believe it can be done easily without introducing a new term, e.g., the cell via which the UE setup the RRC, or which is indicated by ReconfigurationWithSync would be the PCell

4) For F, since R18 focus on same gNB case, there is no need to worry about AS-security-input, which (i.e., target PCI) is only used for inter-gNB HO key derivation.

	Apple
	Yes
	A,B,C,D,E
	In general, we think the primary path is where the most AS control plane signalling transport (e.g., Uu RRC) is used.

For F, we are not sure the security matters as we only focus on intra-gNB case.

	vivo
	Yes
	A, B, C,D,E
	We think the primary path may be useful for some legacy mechanisms, e.g. PCell decision, RLF declaration, HO case, and so on. From the perspective of Uu RRC signalling transmission, we also agree that split SRB can be configured with a primary leg like legacy PDCP behaviours.

For F, the security issue seems not to be considered in intra-gNB scenario as the PDCP anchor will not be changed.

For G, following Rel-17 SL relay it’s up to Remote UE’s implementation whether it may acquire system information via direct Uu path, we think it’s not appropriate to use this Case G for defining the primary path.
For H, as legacy NAS messages are transmitted by SRB2 which relies on dedicated RRC configuration by gNB and thous this Case H should not be considered for primary path concept. 

	Xiaomi
	Yes
	E, G, I, J
	Similar as DC, the primary path is used to provide SRB. Also based on the primary path link status, UE can decide whether to trigger RRC connection reestablishment.

	Ericsson
	Yes
	A, B, D (update), E, I, J
	We have similar comments as other companies for scenarios F, G, H

C is already covered in E, mobility need not be handled separately

	Qualcomm
	Yes
	A,B,G
	Our paper R2-2207137 also proposes to introduce primary path in P3 and P4, so copy into the table.

Introducing primary path will save our efforts on many CP issues, e.g. inactive state handling, SI reception, inter-gNB HO, RLF and Re-establishment handling. All of the CP issues, we can take existing procedure defined for DC as baseline. And additionally the solution defined to intra-gNB can be easily extended to inter-gNB in future release.

For C, it is related to mobility procedure, we need to firstly look at what the mobility procedure looks like.

For D, we understand the primary path refers to direct path or indirect path, not to which cell. For direct path, there could be primary cell and other serving cells if CA configured to Remote UE; for indirect path, there could be primary cell and other serving cells if CA configured to Relay UE

And there is no PCell concept from Remote UE perspective on indirect path, even for Rel-17. So we do need to introduce PCell of Remote UE on indirect path in MP operation.

For E, if primary path can be flexibly configured by gNB, then it is equivalent to no primary path defined?

For F, since this is the same gNB, we don’t quite understand security anchor. For a bearer mapped on secondary path, there still AS security and no primary path involved?

For H, SRB2 can be carried on primary path or secondary path or both depends on bearer type configuration.

	CMCC 
	Yes
	A,B,C,D,E,I,J
	

	Nokia
	Yes
	A, B, (C), D, E, I, J
	We think that C is covered by E

	Huawei, HiSilicon
	See comments
	I
	For the cases listed, 

· A/B/C/D/F/G/J all mean Pcell to us, then we would like first to understand what’s the difference between so called primary path here and existing concept of PCell.

· E has no definiation of primary path but just say it can be indicated by network, we think this can be decided after concluding on the need/definition of the so called primary path.

· I seems meant to be the primary RLC entity, which we agree to support for split SRB in the similar way as legacy split bearer.


Question 2-2: Do you agree to introduce the concept of a primary path in Scenario 2? If yes, which part(s) of the above aspects can be considered as the characteristics of the primary path?

	Company
	Yes/No
	Considered characteristics
	Comment

	LG Electronics
	Yes, the concept of a primary path can be supported.
	A to F
	Further study on G and H

	OPPO
	No
	
	Please refer to Q2-1

	Apple
	Yes
	A to E
	

	vivo
	Yes
	A to E
	

	Xiaomi
	Yes
	E, G, I, J
	Common design is preferred for both scenario 1 and 2

	Ericsson
	Yes
	A, B, D (update), E, I, J
	We have similar comments as other companies for scenarios F, G, H

Same comment for C

	Qualcomm
	Yes
	A,B,G
	Same comments as Question 2-1

	CMCC 
	Yes
	A,B,C,D,E,I,J
	

	Nokia
	Yes, but comments
	
	RAN2 should use agreements for Scenario 1) as a baseline and check if they can be applied in this scenario as well

	Huawei, HiSilicon
	NO for A/B/C/D/F/G/J
	I
	Different from scenario1, it is clear only direct link can provide initial access, then in the cases A/B/C/D/F/G/J, it could be only indirect link, then we do not get the point to have this concept for A/B/C/D/F/G/J.


Some companies think that the direct path is configured as the primary path and the indirect path is configured as the secondary path and the other case where the primary path is the indirect path and the secondary path is the direct path is down-prioritized in Rel-18. 
Question 3-1: Which option do you support in Scenario 1 when both paths are configured (if yes in Q2)?

· Option 3A: The primary path is always configured on the direct path.

· Option 3B: The primary path is always configured on the indirect path.

· Option 3C: The primary path can be configured on either the direct or the indirect path.

· Option 3D: Option 3B is excluded. Option 3A and 3C can be further studied.

	Company
	Considered characteristics
	Comment

	LG Electronics
	3D
	

	OPPO
	None
	

	Apple
	3C
	

	vivo
	3C
	

	Xiaomi
	3C
	

	Ericsson
	3A
	It is simpler for RAN2 to design, to only support the primary path is on the direct path.

	Qualcomm
	Option 3C
	We need to consider the scenario that a Remote UE in out-of-coverage accesses to a gNB over indirect path and after a while the Remote UE moves into coverage of direct path, then the gNB can configure Uu direct path as secondary path to enable multi-path operation. And we don’t see any issue to take indirect path as primary path.

In addition, we prefer to remove the wording “configured” in each option. “configured” implies network indicates which we are not agreed.

	CMCC
	3A
	

	Nokia
	3C
	

	Huawei, HiSilicon
	See comments
	For the primary RLC entity of split SRB (i.e. I in Question 2-1), 3D is preferred.


Question 3-2: Which option do you support in Scenario 2 when both paths are configured (if yes in Q2)??

· Option 3A: The primary path is always configured on the direct path.

· Option 3B: The primary path is always configured on the indirect path.

· Option 3C: The primary path can be configured on either the direct or the indirect path.

· Option 3D: Option 3B is excluded. Option 3A and 3C can be further studied.

	Company
	Considered characteristics
	Comment

	LG Electronics
	3D
	

	OPPO
	None
	

	Apple
	3A
	For scenario 2, as UEs are always in-coverage then 3A is the most straight-forward choice

	vivo
	3C
	This can be common part for Scenario 1 and Scenario 2.

	Xiaomi
	3C
	Common design is preferred.

	Ericsson
	3A
	Again, scenarios 1 and 2 should have as much commonality as possible. It is sufficient to adopt 3A in this release.

	Qualcomm
	3C
	Same comments as Question 3-1.

	CMCC
	3A
	For scenario 2, the direct path is always present.  

	Nokia
	3D
	RAN2 should further study if using indirect path is feasible if primary path may be the indirect path in case of scenario 1) (See Q3-1)

	Huawei, HiSilicon
	See comments
	For the primary RLC entity of split SRB (i.e. I in Question 2-1), 3D is preferred.


Some companies wonder whether the primary path can support both SRBs and DRBs while the secondary path can be support DRBs only. In other words, it can be discussed whether SRBs can be configured on either only the primary path or both paths. Note that whether to support SRB0 on a specific path is related to Question 2-1 and 2-2. Thus, SRB0 is not subject to the question 4-1 and 4-2.
Question 4-1: Which option do you support in Scenario 1, if yes in Q2 (note: SRB0 is not subject to this question)?

· Option 4A: SRB1, SRB2, SRB3 and SRB4 can be configured on the primary path only.

· Option 4B: SRB1, SRB2, SRB3 and SRB4 can be configured on both the primary path and the secondary path.

· Option 4C: Some SRB(s) can be configured on the primary path only while other SRB(s) can be configured on both the primary path and the secondary path.

	Company
	Supported option
	Comment

	LG Electronics
	Option 4C
	Which SRB can be configured only on the primary path can be further discussed.

	OPPO
	None
	Yet we would like to highlight we are supportive that SRB1/2 can be configured to deliver PDCP PDU via direct path and/or indirect path. 

(we do not see the reason to introduce new terms of P-path though)

	Apple
	4C
	

	vivo
	4C
	In general, we think SRB3 and SRB4 should not be supported according to the definition in TS 38.331 as below. SRB3 is not supported in multiple path because only SA architecture is considered. SRB4 is not supported due to cross-WI feature.
-
SRB3 is for specific RRC messages when UE is in (NG)EN-DC or NR-DC, all using DCCH logical channel;
-
SRB4 is for RRC messages which include application layer measurement report information, all using DCCH logical channel. SRB4 can only be configured by the network after AS security activation.
Moreover, SRB1 and SRB2 can be configured on primary path only or, both the primary path and the secondary path, where the latter is mainly used for split bearer operation.

	Xiaomi
	4C
	Similar as DC, SRB 1/2 can be carried on both path by duplicated SRB. SRB0 can only be carried on primary path.

	Ericsson
	4C, but see comments
	Agree with Vivo, SRB3/4 are not applicable here

	Qualcomm
	4B except SRB3

FFS for SRB4
	From specification, we don’t need to restrict the path for SRB1 and SRB2, can leave to gNB implementation how to configure. 

There should be no SRB3 since no SN node.

For SRB4, RAN2/RAN3 are discussing whether SRB4 can be split bearer in DC case. This can be revisited based on QoE progress.

	CMCC
	4C
	We share understanding with vivo. 

	Nokia
	4C
	

	Huawei, HiSilicon
	See comments
	If we are discussing primary RLC entity, we think this related to the conclusion on Question 3, if the primary RLC entity can be configured to either indirect or direct, then it is fine to make different configuration for different SRB. Otherwise, the SRBs should have the same configuration.


Question 4-2: Which option do you support in Scenario 2, if yes in Q2 (note: SRB0 is not subject to this question)??

· Option 4A: SRB1, SRB2, SRB3 and SRB4 can be configured on the primary path only.

· Option 4B: SRB1, SRB2, SRB3 and SRB4 can be configured on both the primary path and the secondary path.

· Option 4C: Some SRB(s) can be configured on the primary path only while other SRB(s) can be configured on both the primary path and the secondary path.

	Company
	Supported option
	Comment

	LG Electronics
	Option 4C
	Which SRB can be configured only on the primary path can be further discussed.

	OPPO
	None
	Yet we would like to highlight we are supportive that SRB1/2 can be configured to deliver PDCP PDU via direct path only.

(we do not see the reason to introduce new terms of P-path though)

	Apple
	4A
	We assume primary path is always the direct path in scenario 2

	vivo
	4C
	Same comment as in Question 4-1 

	Xiaomi 
	4C
	Common design is preferred.

	Ericsson 
	4C
	Same comment as in Question 4-1

	Qualcomm
	4B except SRB3

FFS for SRB4
	Same comment as in Question 4-1

	CMCC
	4A
	The primary path is always configured on direct path for scenario2.

	Nokia
	Comments
	RAN2 should use agreements for Scenario 1) as a baseline and check if they can be applied in this scenario as well (e.g., if it is feasible to use indirect path for SRBs without major specification work)

	Huawei, HiSilicon
	See comments
	Same comments to scenario 1 and 2.


RAN2 agreed to support the MP split bearer which is a bearer mapped to both paths, based on the existing split bearer framework. It can be further discussed whether the MP split bearer can support SRB as well as DRB. In 38.331, it is specified that split SRB is supported for all the MR-DC options in both SRB1 and SRB2 (split SRB is not supported for SRB0 and SRB3).
Question 5-1: Do you think that the MP split bearer can be supported for SRB in Scenario 1? If yes, which SRB can be configured as the MP split bearer?

	Company
	Yes/No
	Which SRB 

for MP split bearer
	Comment

	LG Electronics
	Yes
	SRB1 and SRB2
	Same as for MR-DC

	OPPO
	Yes
	SRB1 and SRB2
	

	Apple
	Yes
	SRB1/2
	

	vivo
	Yes
	SRB1 and SRB2
	Same as for MR-DC

	Xiaomi
	Yes
	SRB1/2
	

	Ericsson
	Yes
	SRB1 and SRB2
	

	Qualcomm
	Yes
	SRB1 and SRB2

FFS for SRB4
	Same as for MR-DC so far. But RAN2/RAN3 are discussing whether SRB4 can be split bearer in DC case. This can be revisited based on QoE progress.

	CMCC
	Yes
	SRB1/2
	

	Nokia
	Yes
	SRB1 and SRB2
	

	Huawei, HiSilicon
	Yes
	SRB1 and SRB2

FFS for SRB4
	


Question 5-2: Do you think that the MP split bearer can be supported for SRB in Scenario 2? If yes, which SRB can be configured as the MP split bearer?

	Company
	Yes/No
	Which SRB 

for MP split bearer
	Comment

	LG Electronics
	Yes
	SRB1 and SRB2
	Same as for MR-DC

	OPPO
	No
	
	We believe in scenario-2, all SRBs just need to be carried via direct path.

	Apple
	No
	
	Agree with OPPO

	vivo
	Yes
	SRB1 and SRB2
	Same as for MR-DC

	Xiaomi
	Yes
	SRB1/2
	

	Ericsson
	Yes
	SRB1 and SRB2
	

	Qualcomm
	Yes
	SRB1 and SRB2

FFS for SRB4
	Same comments as Question 5-1

	CMCC
	No
	
	For scenario 2, SRBs are only configured on direct path. 

	Nokia
	Comments
	
	RAN2 should use agreements for Scenario 1) as a baseline and check if they can be applied in this scenario as well (e.g., if it is feasible to use indirect path for SRBs without major specification work) 

	Huawei, HiSilicon
	Yes
	SRB1 and SRB2

FFS for SRB4
	


In addition, considering the existing split bearer framework, it is obvious that the primary RLC entity and the split secondary RLC entity are supported for each MP split bearer. If the MP split bearer can be supported for SRB, it can be further discussed whether the primary RLC entity of the MP split bearer is always configured on the primary path of the control plane or can be configured on any path.

Question 6-1: Which option do you support in Scenario 1, if yes in Q5

· Option 6A: The primary RLC entity of the MP split bearer for SRB is always configured on the primary path of the control plane

· Option 6B: The primary RLC entity of the MP split bearer for SRB can be configured on either the primary path or the secondary path.

	Company
	Supported option
	Comment

	LG Electronics
	6B
	At least upon detection of RLF on the primary path, the primary RLC entity of the MP split bearer for SRB can be reconfigured on the secondary path.

	OPPO
	6A
	As in legacy where the P-path (here the term is the one used in 38.323, i.e., the RLC entity used for PDCP to deliver PDU to) of SRB is always at MCG, we believe it is safer to fix it to direct path as well.

	Apple
	6A
	

	vivo
	6A
	In this option, whether the primary RLC entity is on direct path or indirect path can be aligned with the definition of the primary path of the control plane by resolving Q2 and Q3 firstly. 

	Xiaomi
	6A
	

	Ericsson
	6A
	

	Qualcomm
	
	This should be discussed in normative work after we have clear view on the other issues for SRB.



	CMCC
	6A
	

	Nokia
	6A with Comments
	The rapporteur's view is that "it is obvious that the primary RLC entity and the split secondary RLC entity are supported for each MP split bearer". Even if there is the primary path for SRB (see Q2-1), we are not sure why we need to define primary RLC entity further. Note that there is no dedicated RLC entity for the remote UE in the indirect path (RLC is hop-by-hop).

	Huawei, HiSilicon
	Slightly prefer 6B
	


Question 6-2: Which option do you support in Scenario 2, if yes in Q5

· Option 6A: The primary RLC entity of the MP split bearer for SRB is always configured on the primary path of the control plane

· Option 6B: The primary RLC entity of the MP split bearer for SRB can be configured on either the primary path or the secondary path.

	Company
	Supported option
	Comment

	LG Electronics
	6B
	At least upon detection of RLF on the primary path, the primary RLC entity of the MP split bearer for SRB can be reconfigured on the secondary path.

	OPPO
	None
	No need to support split bearer for SRB in scenario-2.

	Apple
	None
	

	vivo
	6A
	Same comments as in Question 6-1.

	Xiaomi
	6A
	

	Ericsson
	6A
	

	Qualcomm
	
	Same comments as in Question 6-1.

	CMCC
	None
	

	Nokia
	Comments
	RAN2 should use agreements for Scenario 1) as a baseline and check if they can be applied in this scenario as well (e.g., if it is feasible to use indirect path for SRBs without major specification work) 

	Huawei, HiSilicon
	Slightly prefer 6B
	


Issue 3: Layer 2

In RAN2, some companies submitted proposals related to MP split bearers and/or PDCP duplication possibly with the primary path as follows:

	Company
	Proposals

	ZTE, Sanechips

	Proposal 8: Suppose the data split/duplication is supported for multi-path delivery, it is FFS whether primary path and secondary path should be configured for remote/anchor UE. 

	Samsung
	Proposal 8-2: RAN2 is kindly asked to discuss the primary path configuration for PDCP duplication. 

	InterDigital
	Proposal 3:
The concept of a primary path, which can be either the direct or relayed path, is supported in multi-path, both for SRB and DRB

Proposal 4:
The network controls the amount of data routed by the UE to each of the primary and secondary paths, for each split bearer

	CATT
	Proposal 4: PDCP duplication via direct link and indirect link should be supported to enhance reliability.

Proposal 6: If PDCP duplication and/or dual connectivity of direct link and indirect link are introduced, it should reuse the legacy Uu mechanism as much as possible.

	China Telecom
	Proposal 2: The data duplication and split functions could be supported for multi-path scenario, and the current PDCP duplication and split mechanisms could be used as a baseline. 

	Lenovo
	Proposal 6: PDCP Duplication can be supported in Multi-path case.

Proposal 7: The study to support PDCP duplication in Rel-18 multi-path case can start from the two legs case. 

Proposal 8: Legacy split bearer can be supported in Multi-path case.

	Samsung
	Proposal 3-1: RAN2 is kindly asked to address the following 5 aspects in Rel-18 sidelink relay enhancement:

· Configurations of multi-path

· Data transmission over two paths 

· Dynamic path activation/deactivation 
· Handling of path failure
· PDCP duplication support

	LG Electronics
	Proposal 8: Support PDCP duplication over direct path and indirect path


In TS 38.323, if the transmitting PDCP entity is associated with at least two RLC entities, the UE can submit the PDCP PDU to either the primary RLC entity or the split secondary RLC entity.
Considering the existing split bearer framework, it is obvious that the primary RLC entity and the split secondary RLC entity are supported for each MP split bearer. Assuming that the MP split bearer can be supported for DRB, it can be discussed whether the primary RLC entity of the MP split bearer for DRB is always configured on the primary path of the control plane or can be configured on any path.

Question 7-1: Which option do you support in Scenario 1, if yes in Q2?

· Option 7A: The primary RLC entity of the MP split bearer for DRB is always configured on the primary path of the control plane

· Option 7B: The primary RLC entity of the MP split bearer for DRB can be configured on either the primary path or the secondary path.

	Company
	Supported option
	Comment

	LG Electronics
	7B
	

	OPPO
	7B
	

	Apple
	7B
	We may also need discuss whether there is a primary path concept for UP first. I assume no for Scenario 1, but better to check. 

	vivo
	7B
	In MR-DC, the primary RLC entity of split DRB indicated by dedicated RRC singalling can be either on MCG path or SCG path. Similarily, in multi path operation, this can be configured on either direct path or indirect path.

	Xiaomi
	7B
	

	Ericsson
	7B
	

	Qualcomm
	7B
	

	CMCC
	7B
	

	Nokia
	7A with comments
	For split operation perspective, we assume that PDCP data PDU from a DRB can be transmitted either over the primary or the secondary path. However, we wonder why we need to define primary RLC entity further because we only consider the same gNB case for MP split bearer and primary path can be used for indicating a specific RLC entity to which PDCP control/data PDU is submitted. Note that there is no dedicated RLC entity for the remote UE in the indirect path (RLC is hop-by-hop).



	Huawei, HiSilicon
	

7B
	


Question 7-2: Which option do you support in Scenario 2, if yes in Q2?

· Option 7A: The primary RLC entity of the MP split bearer for DRB is always configured on the primary path of the control plane

· Option 7B: The primary RLC entity of the MP split bearer for DRB can be configured on either the primary path or the secondary path.

	Company
	Supported option
	Comment

	LG Electronics
	7B
	

	OPPO
	7A
	In Scenario-2, we believe it is a safer way to always rely on direct-path.

	Apple
	7A
	For Scenario 2, the primary path for both UP and CP are direct path.

	vivo
	7B
	

	Xiaomi
	7B
	

	Ericsson
	7B
	It is preferred to have the same for both scenario 1 and scenario 2

	Qualcomm
	7B
	

	CMCC
	7A
	

	Nokia
	Comments
	RAN2 should use agreements for Scenario 1) as a baseline and check if they can be applied in this scenario as well

	Huawei, HiSilicon
	

7B
	


In addition, some companies proposed to support PDCP duplication for reliable transmission. The PDCP duplication can be based on the existing Uu framework.
Question 8-1: Do you agree to support PDCP duplication for the MP split bearer in Scenario 1 based on the existing framework?

	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	

	OPPO
	Yes
	

	Apple
	Yes
	

	vivo
	Yes
	

	Xiaomi
	Yes
	

	Ericsson
	Yes
	

	Qualcomm
	Yes
	

	CMCC
	Yes
	

	Nokia
	Yes
	

	Huawei, HiSilicon
	
Yes
	


Question 8-2: Do you agree to support PDCP duplication for the MP split bearer in Scenario 2 based on the existing framework?

	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	

	OPPO
	Yes
	

	Apple
	Yes
	

	vivo
	Yes
	

	Xiaomi
	Yes
	

	Ericsson
	Yes
	

	Qualcomm
	Yes
	

	CMCC
	Yes
	

	Nokia
	Comment
	RAN2 should use agreements for Scenario 1) as a baseline and check if they can be applied in this scenario as well 

	Huawei, HiSilicon
	
Yes
	


RAN2#119-e agreed that for a MP split bearer in scenario 1, one PDCP entity at the remote UE is configured with one direct Uu RLC channel and one indirect PC5 RLC channel. For upstream, a PDCP entity delivers to a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side. For downstream, a PDCP entity receives from a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side. Note that it is understood that the SRAP entity is also configured for the indirect path in scenario 1 considering that the indirect path corresponds to the Rel-17 U2N RLC channel. 
Some companies think that the adaptation layer is also needed to support the scenario 2 as in Figure 1 (e.g. for data routing with bearer mapping/identification) while others think that the adaptation layer is not needed (e.g. as in Figure 2 or 3).
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Figure 1. UP protocol stack for multi-path in R2-2208429, CMCC


[image: image2.emf]RLC

MAC

PHY

PDCP

Non-standard

SDAP

Non-standard

Anchor UE

RLC

MAC

PHY

RLC

MAC

PHY

RLC

MAC

PHY

PDCP

SDAP

Aggregated UE gNB


Figure 2. UP protocol stack for UE aggregation (DC-like) in R2-2208429, CMCC
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Figure 3. UP protocol stack for UE aggregation (DAPS-like) in R2-2208429, CMCC

Question 9A: Do you think that that an adaptation layer is needed for Scenario 2? Provide the reason(s) why the adaptation layer is needed for Scenario 2.

	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	Adaptation layer is needed to support data routing. For example, the relay UE and the remote UE configure multiple PDCP/RLC entities for multiple indirect/split bearers. So, when a PDCP entity of the remote UE submits a PDCP PDU to lower non-standard layers of the remote UE, the lower non-standard layers of the relay UE cannot identify which RLC entity of the relay UE needs to process the PDCP PDU received from the remote UE. 

	OPPO
	Yes
	As clarified by LG, we cannot ensure the ‘blackbox’ lower layer (let’s imagine a simple wired connection..) has a way for remote/relay UE to differ between different bearers/PDCP-entity.

	Apple
	Yes
	First, the SRAP layer supports the many-to-one mapping. It is at least unclear now that whether only one-to-one mapping is sufficient for scenario 2. So, it is safe to keep SRAP layer. Second, even for the same remote UE, we do not know how different DRBs can be distinguished in the “ideal UE-o-UE” link, because LCID concept is not applicable in this non-3GPP link. So, it is still safe to keep an adaptation layer.

	vivo
	Not necessarily
	In Scenario 2, RAN2 needs to study and confirm whether the valid mapping relationship between Remote UE and Relay UE is many-to-one or one-to-one. If there is only one-to-one mapping between the remote UE bearer and relay UE Uu bearer, there is no need for an adaptation layer. Furthermore, the relationship between the remote UE and the relay UE is static or pre-configured. One-to-one mapping can be guaranteed w/o introduction of adaptation layer.

	Xiaomi
	Yes
	We see the necessity of adaptation layer in two aspects. One is bearer mapping between remote UE and relay UE. The other is the UE addressing, in case multiple remote UEs are connected to the same relay UE.

	Ericsson
	At least No for the first hop (i.e., between remote UE and relay UE)
	The first hop is a non-standardized interface; therefore, support of the adaptation layer would incur additional design efforts for RAN2. We can just fully leave it to UE implementation.

But for the second hop (i.e., between relay UE and the gNB), it would be good to support the adaptation layer to simplify the design efforts for scenario 2 by reusing the solutions of scenario 1. 

	Qualcomm
	Yes
	For ideal connection between the two UEs, we assume one Relay can serve multiple Remote UEs, and multiple bearers can be configured for each Remote UE. Then the functions of data transfer, determination of UE ID and BEARER ID, determination of egress link is needed for E2E packets transmission. 

	CMCC
	No
	The typical scenario 2 we expect is anchor UE (refers to remote UE) connects to more than one aggregated UE (refers to relay UE), in this scenario, which is determined by the purely requirement of scenario 2 is to boost UL throughput, as illustrated in R2-2208429.  Nevertheless, the functionality of adaption layer is indicating the remote UE ID and bearer ID in case of multi remote UEs are connected to one relay UE and multi bearers mapping to one PC5 bearers or UU bearers. Hence, for scenario 2, relay UEs can be configured RLC entity (logical channel) for the target RB and identify which RLC entity of the relay UE needs to process the PDCP PDU received from the remote UE, not rely on adaption layer any more.  

We agree with comments of Ericsson that SRAP at the PC5 interface is not needed any more. 


	Nokia
	Comments
	The interface between the Remote UE and the Relay UE is not known and thus it is unclear if adding a layer on top of that interface is feasible. We should leave it to UE implementation (from 3GPP perspective).

The need for the adaptation layer on Uu interface (between the Relay UE and gNB) requires further discussion.  

	Huawei, HiSilicon
	No if a relay UE can only serve one remote UE and only 1:1 bearer mapping is supported.
	We understand the SRAP based routing adopted in scenario 1 can work in scenario 2. However, if the only use case in scenario 2 is that one relay UE serve only one remote UE, and the bearer mapping between E2E bearer and relay UE’s Uu RLC channel is fixed to 1:1, then all the SRAP functions are not needed in scenario 2, in this case for simplicity/transmission efficiency SRAP layer is not needed. 

So RAN2 needs first figure out and agree the target use case.


Question 9B: Do you think that the adaptation layer of Scenario 2 can be based on Rel-17 SRAP? What kind of change do you expect compared to Rel-17 SRAP?

	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	We think that the adaptation layer of Scenario 2 can be designed based on the SRAP specification. However, the adaptation layer of Scenario 2 does not need to understand/process SL data units. If the same SRAP is used for both scenario 1 and 2, the SRAP entity in Scenario 1 and 2 needs to additionally understand the type of the lower layers e.g. based on the header of a SRAP PDU (e.g. 3GPP SL or non-standard). Since the adaptation layer of Scenario 2 does not need to differentiate the type of the lower layers, the adaptation layer of Scenario 2 can be something new.

	OPPO
	Yes
	Our observation is that some proposals said the R17 SRAP is too powerful and since some functions of R17 SRAP is not needed, and thus we can do something different in scenario-2 – to us it means if we simply reuse, there is no problem.

	Apple
	Yes
	We support to reuse R17 SRAP as a baseline. FFS details

	vivo
	
	See comment to Q9A

	Xiaomi
	As baseline
	R17 SRAP can be baseline. 

	Ericsson
	Yes, only for the second hop
	For the first hop, we don’t think the adaptation layer is needed, this can be just fully left up to UE implementation. For the second hop, we should reuse the R17 SRAP.

	Qualcomm
	Yes
	The functions of data transfer, determination of UE ID and BEARER ID, determination of egress link is needed for E2E packets transmission. Since there is no logical channel on ideal connection, then the SRAP layer function of determination of egress link and determination of egress RLC channel should be disabled. It can be further discussed UEs in scenario 2 just ignores the egress RLC channel related configuration or the gNB does not configure the configuration.

	CMCC
	SRAP is NOT needed
	See comments in Q9A.

	Nokia
	Comments
	Before agreeing on the need and the function of the adaptation layer, it cannot be decided if Rel-17 SRAP is suitable or not. Of course, if Rel-17 SRAP is suitable, then reusing it is sensible decision.

	Huawei, HiSilicon
	See comments
	If RAN2 concludes the adaptation layer is required for scenario 2, then the same protocol layer can be adopted for both scenario 1 and 2.


Conclusion and recommendation
In conclusion, Rapporteur recommends agreeing the following proposals:

Agreements on MP

RAN2#119-e

· RAN2 anticipate benefits from multi-path in the following areas:

· Relay and direct multi-path operation (including both scenarios 1 and 2) can provide efficient path switching between direct path and indirect path

· The remote UE in multi-path operation can provide enhanced user data throughput and reliability compared to a single link

· 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)

· RAN2 can confirm the justifiable benefits that multi-path with relay and UE aggregation can improve the throughput and reliability/robustness, e.g., for UE at the edge of a cell, and UE with limited UL transmission power.

· The terms “relay UE” and “remote UE” are used for scenarios 1 and 2.  FFS if we would use additional terms specific to scenario 2.

· Confirm the remote UE in Scenario 1 and the remote UE in Scenario 2 as follows:

· Scenario 1: the remote UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, 

· Scenario 2: the remote UE is connected to the same gNB using one direct path and one indirect path via 2) via another UE (where the UE-UE inter-connection is assumed to be ideal).

· RAN2 assumes that the relation between remote UE and relay UE in scenario 2 is pre-configured or static and how the relation is pre-configured or static is out of the 3GPP scope.

· RAN2 deprioritizes discussion on authorization and association mechanism between remote UE and relay UE in scenario 2.

· Support the following cell deployment scenarios for multi-path relaying in Rel-18:

· Scenario C1: The relay UE and remote UE are served by a same cell.

· Scenario C2: The relay UE and remote UE are served by different intra-frequency cells of a same gNB

· Scenario C3: The relay UE and remote UE are served by different inter-frequency cells of a same gNB

· Support the following sidelink scenarios for multi-path:

· Scenario S1: SL TX/RX and Uu share the same carrier at the remote UE.

· Scenario S2: SL TX/RX and Uu use different carriers at the remote UE.

· Scenario S3: SL TX/RX and Uu share the same carrier at the relay UE.

· Scenario S4: SL TX/RX and Uu use different carriers at the relay UE.

· Support direct bearer (bearer mapped to direct path on Uu), indirect bearer (bearer mapped to indirect path via relay UE), and MP split bearer (bearer mapped to both paths, based on the existing split bearer framework).

· For a MP split bearer in scenario 1, one PDCP entity at the remote UE is configured with one direct Uu RLC channel and one indirect PC5 RLC channel.

· For upstream, a PDCP entity delivers to a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.

· For downstream, a PDCP entity receives from a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.

· FFS if we need to take decisions on the mapping of protocol entities in scenario 2.

RAN3#117-e

· From RAN3 perspective, multi-path scenario should be supported in Rel-18.

· Both intra-DU and inter-DU cases will be supported under the same gNB.

· RAN3 waits for the RAN2 progress on how to define control plane and user plane scenarios for multi-path support.

· RAN3 waits for the RAN2 progress on whether and how to define the Primary path in multi-path support.

· 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.

· This does not imply the exclusion of any other path addition possibility.

· RAN3 will study the signaling impact on the direct or indirect path change under the same gNB for a UE connected via multi-path. The other mobility scenarios can be further considered based on RAN2 decision.

· The following use cases are not supported in Rel-18.

· Configure two indirect paths

· More than two paths

· Inter-gNB multi-path support 

We take the liberty to add this - we submitted the proposals in R2-2207015 to R2#119.


This sentence can be further discussed by RAN2, depending on outcome of Q1-1 and Q1-2, i.e., whether UE is allowed to first have the indirect path and add the direct path later on.





In addition, not sure if a special case for mobility in C is required. This is already covered in E.
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