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Introduction
This is the trigger of the following email discussion:

· [AT121bis-e][419][Relay] Remaining high-priority proposals on multi-path (LG)


Scope: Discuss the remaining HP proposals from R2-2303857.


Intended outcome: Report to CB session


Deadline: Monday 2023-04-24 2359 UTC

This email discussion aims to discuss the remaining high proposals from R2-2303857, noting that RAN2 made the following agreements during the first day of RAN2#121bis-e as follows:
Agreements:

The concept of the ‘primary path and primary RLC entity’ is adopted for each MP split bearer configuration according to the existing definition.

In case of duplication, PDCP control PDU only transmits on the primary RLC entity same as legacy.

Non-split SRB1 and 2 over indirect path is not supported in Scenario 2.

Split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.

If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path.  Details of the reporting mechanism can be further discussed.
Discussion

Issue A: Proposal 3 from R2-2303857 for indirect path addition from direct path
RAN2 recently discussed the proposal 3 without any agreement as follows:

	Proposal 3: Upon RRCReconfiguration message for indirect path addition from direct path, the remote UE sends the RRCReconfigurationComplete message to gNB via the added indirect path for both scenario 1 and 2, when split SRB1 is configured.

Discussion:

CATT have some concern because this would diverge from the legacy mechanism, so they foresee considerable spec impact.

Nokia understand that the reason we did this in Rel-17 was that there was no other option, but here we have both paths, and they think the gNB should control which path is used.  E.g., direct path may be faster.

InterDigital agree with P3; they think we cannot really compare to legacy operation because it is not two separate cell groups, and this is needed for the idle/inactive relay.

ZTE agree with the principle of the proposal, but they think it could be more specific about the conditions; they see that it should be when split SRB1 with duplication (or with primary path as indirect path) is configured.

Apple agree with Nokia; considering P1.8A, they think we should follow the legacy operation and leave the path up to network implementation.

Huawei understand that the intention is that the complete message goes on the indirect path when duplication is configured.  They understand that we have an FFS on whether the primary path can be the indirect path.

Qualcomm agree with the proposal as it is, and they assume that if the relay is a Rel-17 relay, the remote UE must use the indirect path.


As recently discussed, some companies agree the proposal in principle with a specific condition, while other companies think that it can be up to network configuration/implementation.
For better understanding companies’ views and more progress, companies are requested to provide their views on the following questions related to the RRCReconfigurationComplete message for indirect path addition from direct path:

Question A1.1: Is there any case that the remote UE sends the RRCReconfigurationComplete message to gNB via the added indirect path for Scenario 1 upon reception of RRCReconfiguration message for indirect path addition from direct path?
	Company
	Yes/No
	Comment

	Xiaomi
	Yes
	

	OPPO
	Yes
	At least when split SRB1 is configured with duplication. 

	Apple
	Yes
	

	vivo
	Yes
	

	CATT
	Yes
	When split SRB1 is configured with duplication or the primary path of split SRB1 is configured to indirect path.

	ASUSTeK
	Yes
	


Question A2.1: (If yes in A1.1) Can you provide condition(s) in which the remote UE sends the RRCReconfigurationComplete message to gNB via the added indirect path for Scenario 1 upon reception of RRCReconfiguration message for indirect path addition from direct path?
For example (not exclusive)
· when split SRB1 with duplication is configured

· when primary path is configured as indirect path
· when relay UE serves as Rel-17 relay

· when gNB directs the RRC message to the indirect path

· Any other?

	Company
	Condition(s)
	Comment

	Xiaomi
	-
when split SRB1 with duplication is configured

-
when primary path is configured as indirect path
- when non-split SRB1 is configured on indirect path
	

	OPPO
	‘when split SRB1 with duplication is configured’
	Whether ‘-
when primary path is configured as indirect path’ is also valid depends on the conclusion of scenario-1.

	Apple
	Up to gNB configuration

- when split SRB1 with duplication is configured

-
when primaryRLCentity of split SRB1 is on indirect path 
- when non-split SRB1 is configured on indirect path
	

	vivo
	· when split SRB1 with duplication is configured


	We prefer that both primary path of split SRB1 and non-split SRB1 are always configured on direct path, which is more aligned with PCell concept and unified between scenario-1 and scenario-2

	CATT
	-Split SRB1+duplication

- when primary path of split SRB1 is configured as direct path
	CATT’s contribution R2-2302603 P12 shows more detailed information on this topic.

	ASUSTeK
	-
when split SRB1 with duplication is configured

-
when relay UE serves as Rel-17 relay
	


Question A3.1: Is there any case that the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 1 upon reception of RRCReconfiguration message for indirect path addition from direct path?

	Company
	Yes/No
	Comment

	Xiaomi
	Yes
	

	OPPO
	See comment
	This depends on how much complexity we tend to introduce to allow this possibility – if it comes with change on discovery message and enhancement on report by remote UE to network, it is not justified..

	Apple
	Yes
	gNB can configure non-split SRB1 only on direct path, or split-SRB1 but primary RLC entity is in direct path.

	vivo
	Yes
	

	CATT
	Yes
	

	ASUSTeK
	Yes
	


Question A4.1: (If yes in A3.1) Can you provide condition(s) in which the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 1 upon reception of RRCReconfiguration message for indirect path addition from direct path?

For example (not exclusive)
· when split SRB1 with duplication is configured

· when primary path is configured as direct path
· when gNB directs the RRC message to the direct path

· when non-split SRB1 is configured on direct path
· when relay UE serves as Rel-18 relay and is in RRC_CONNECTED

· Any other?

	Company
	Condition(s)
	Comment

	Xiaomi
	-
when split SRB1 with duplication is configured

-
when primary path is configured as direct path
- when non-split SRB1 is configured on direct path
	

	Apple
	Up to gNB configuration

- when split SRB1 with duplication is configured

-
when primaryRLCentity of split SRB1 is on direct path 
- when non-split SRB1 is configured on direct path
	

	vivo
	-
when split SRB1 with duplication is configured

-
when primary path is configured as direct path

- when non-split SRB1 is configured on direct path
	In the last two cases, the new PC5 RRC trigger is used to inform the target relay UE into RRC_CONNECTED.

	CATT
	-
when split SRB1 with duplication is configured

-
when primary path of split SRB1 is configured as direct path
- when non-split SRB1 is configured on direct path
	

	ASUSTeK
	-
when split SRB1 with duplication is configured
-
when primary path is configured as direct path 
- when non-split SRB1 is configured on direct path
-
when relay UE serves as Re-18 relay and is in RRC_CONNECTED
	We think the following two cases are applicable only when gNB knows relay UE is Rel-18 Relay before adding it to remote UE: 
-
when primary path is configured as direct path; 
- when non-split SRB1 is configured on direct path.


Question A1.2: Is there any case that the remote UE sends the RRCReconfigurationComplete message to gNB via the added indirect path for Scenario 2 upon reception of RRCReconfiguration message for indirect path addition from direct path?

	Company
	Yes/No
	Comment

	Xiaomi
	Yes
	

	OPPO
	Yes
	

	Apple
	Yes
	

	vivo
	Yes
	

	CATT
	Yes
	

	ASUSTeK
	Yes
	


Question A2.2: (If yes in A1.2) Can you provide condition(s) in which the remote UE sends the RRCReconfigurationComplete message to gNB via the added indirect path for Scenario 2 upon reception of RRCReconfiguration message for indirect path addition from direct path?

For example (not exclusive)
· when split SRB1 with duplication is configured

· when primary path is configured as indirect path
· when gNB directs the RRC message to the indirect path

· Any other?

	Company
	Condition(s)
	Comment

	Xiaomi
	-
when split SRB1 with duplication is configured


	

	OPPO
	-
when split SRB1 with duplication is configured
	

	Apple
	
when split SRB1 with duplication is configured
	

	vivo
	-
when split SRB1 with duplication is configured
	

	CATT
	when split SRB1 with duplication is configured
	

	ASUSTeK
	-
when split SRB1 with duplication is configured
	


Question A3.2: Is there any case that the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 2 upon reception of RRCReconfiguration message for indirect path addition from direct path?

	Company
	Yes/No
	Comment

	Xiaomi
	Yes
	

	OPPO
	See comment
	This depends on how much complexity we tend to introduce to allow this possibility – if it comes with change on discovery message and enhancement on report by remote UE to network, it is not justified..

	Apple
	Yes
	

	vivo
	Yes
	

	CATT
	Yes
	

	ASUSTeK
	Yes
	


Question A4.2: (If yes in A3.2) Can you provide condition(s) in which the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 2 upon reception of RRCReconfiguration message for indirect path addition from direct path?

For example (not exclusive)
· when split SRB1 with duplication is configured

· when primary path is configured as direct path
· when gNB directs the RRC message to the direct path

· when non-split SRB1 is configured on direct path
· Any other?

	Company
	Condition(s)
	Comment

	Xiaomi
	-
when split SRB1 with duplication is configured

-
when primary path is configured as direct path
- when non-split SRB1 is configured on direct path
	

	Apple
	Up to gNB configuration

- when split SRB1 with duplication is configured

-
when primaryRLCentity of split SRB1 is on direct path 
- when non-split SRB1 is configured on direct path
	

	vivo
	-
when split SRB1 with duplication is configured

-
when primary path is configured as direct path
- when non-split SRB1 is configured on direct path
	In scenario-2, before the remote UE receives RRCReconfiguration with multi-path configuration, the relay UE has already entered in RRC_CONNECTED. Hence, the path of RRCReconfigurationComplete is not important.

	CATT
	The remote UE should always send RRCReconfigurationComplete message to gNB via the direct path for Scenario 2
	

	ASUSTeK
	-
when split SRB1 with duplication is configured

-
when primary path is configured as direct path
- when non-split SRB1 is configured on direct path
	


Issue B: High Priority Proposals for Scenario 1
RAN2 recently discussed the proposal 1.7A/B without any agreement as follows:

	High Priority Proposals for Scenario 1

Proposal 1.7A: [HP] The network is allowed to configure SRB1 and SRB2 on same path or different paths.

Proposal 1.7B: [HP] The bearer type (i.e. direct bearer, indirect bearer, or multi-path bearer) of SRB1 and SRB2 can be independently configured by the network. 

Discussion:

Ericsson are not OK with allowing SRB1/SRB2 on different paths.  Qualcomm also think they should be on the same path, and further that it should always be the direct path, which may be more reliable.

MediaTek think they should be on the same path and wonder about the motivation for configuring them differently.

LG indicate that the proposal reflects a split in the contributions.  They think from a signalling perspective, different paths can be allowed, but the network can always choose to configure them on the same path.

Nokia agree that there is no motivation for different paths, but they think it can be left to the network.  They think RAN2 could decide not to optimise for different paths.

Vivo see no need for a restriction on separating SRB1 and SRB2 if SRB1 is on the direct path.  On P1.7B, they think the indirect bearer could be removed.

InterDigital are OK with Nokia’s suggestion on P1.7A.  On P1.7B, they are a bit sceptical about removing the indirect bearer, because we already agreed that we can have non-split indirect SRB1.

Vivo think SRB1 should not be able to go on the indirect path; they do not see a motivation for this.  Xiaomi think it is motivated because the remote UE may be moving out of direct coverage and have the indirect path be more reliable; they do not see a technical problem with using the indirect path.

Huawei think non-split SRB1 on indirect path is not needed; there is a restriction in legacy operation that non-split SRB1 cannot be configured on SCG, and we already agreed that the Pcell is the Uu cell, so they do not see the coverage argument as correct.  They would like to avoid the spec and test complexity of allowing it.

OPPO think the indirect bearer should be omitted from P1.7B.

ZTE agree with the original proposals; the UE may initially access through the indirect path, at which time only the indirect bearer can be configured, and they think the network should not be forced to reconfigure to the direct path if the indirect path is good enough.

Ericsson think we should not do flexibility for its own sake.  They see that we know the direct path is good and do not see why we should use the indirect path for signalling.  They think we would only add the direct path in the case mentioned by ZTE if the UE is near cell centre.

InterDigital think we should keep the existing agreements allowing non-split SRB on either path and having the Pcell on the direct path.

Ericsson note that the flexibility is still there through using split SRB if necessary.  InterDigital understand that this would lead to cases where the UE was required to transmit on the direct path even though indirect is more reliable.

Samsung think the key point is whether we can configure non-split SRB1/SRB2 on indirect path.  They see no reason to restrict SRB2 but maybe some reason to restrict SRB1, since the Pcell is on the direct path.  The bearers have different priorities and they think it might be preferable to have higher reliability for SRB1.


As captured above, in the previous discussion some companies challenged the following RAN2 agreement made at the initial stage for scenario 1. Thus, it seems good to check whether companies are really willing to modify the following agreements:
· Agreements

· For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.
· Upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.

Question B1: Should we support the case of non-split SRB1 on the indirect path based on the previous agreement for scenario 1? If yes, when non-split SRB1 can be configured on the indirect path? If no, why?
	Company
	Yes/No
	Comment

	Xiaomi
	Yes
	Indirect path may be more reliable than direct path, when remote UE is at cell edge. Furthermore, since the relay UE and remote UE may connect to the same cell, non-split SRB1 on indirect path doesn’t conflict with the Pcell on indirect path.

	OPPO
	No
	We do not see a need to introduce a new scenario where SRB1 is limited to Scell only but not covering Pcell. If so, there could be strange case that RRC re-establishment triggered even when Pcell does not have RLF problem.

	Apple
	No
	

	vivo
	No
	It has not clear motivation to separately configure Pcell on direct and SRB1 on indirect path, which will introduce additional complexity of RLF and RRC re-establishment.

	CATT
	Yes
	Indirect path may be also in the PCell.

	ASUSTeK
	No
	We think support of direct SRB1 and split SRB1 with duplication enabled are sufficient.


Question B2: Should we support the case of non-split SRB2 on the indirect path based on the previous agreement for scenario 1? If yes, when non-split SRB1 can be configured on the indirect path? If no, why?
	Company
	Yes/No
	Comment

	Xiaomi
	Yes
	Same as B1.

	vivo
	No
	

	CATT
	Yes
	Same as B1.


Rapporteur’s original intention with the proposal 1.7A/B was whether the network is allowed to configure SRB1 and SRB2 on same or different paths with same or different bearer types. Some companies think that we need restriction while other companies think that it can be up to network i.e. the network can anyway avoid different paths or different bearer types by proper configuration.
Question B3: Do you think that we should restrict configuration of SRB1 and SRB2 with different bearer types by 3GPP specification (e.g. by ASN.1, field description or NOTE in 38.331) for scenario 1?
	Company
	Yes/No
	Comment

	Xiaomi
	No
	It can be up to NW implementation. We don’t see technical problem to support any combinations.

	OPPO
	No
	In legacy multi-path like scenario, CA, DC, the legs to be used are all configured per-bearer, so do not see the need to restrict now for MP-relay. 

	vivo
	No
	It is up to NW implementation to configure the bearer type (i.e. direct bearer, split bearer) for SRB1 and SRB2.

	CATT
	No
	It can be up to NW implementation. The configuration is per RB.

	ASUSTeK
	No
	We think it can be up to network. 


Question B4: (If yes in B3) Which combination of different SRB1/2 types should be restricted or supported for scenario 1?

1. Direct SRB1 + Indirect SRB2

2. Direct SRB1 + Split SRB2

3. Split SRB1 + Direct SRB2
4. Split SRB1 + Indirect SRB2
5. Indirect SRB1 + direct SRB2

6. Indirect SRB1 + split SRB2
	Company
	Restricted (i.e. not supported) combination number(s)
	Supported combination number(s)
	Comment

	Xiaomi
	
	All
	It can be up to NW implementation. We don’t see technical problem to support any combinations.

	OPPO
	5,6
	At least 2, 3

Open to 1,4
	Whether 1,4 is OK depends on whether indirect SRB2 is acceptable.

	Apple
	5,6
	2,3, 
	For 1,4 we have no strong view

	vivo
	1,4,5,6
	2,3
	Better keep it simple

	CATT
	
	All
	

	ASUSTeK
	5, 6
	1, 2, 3, 4
	


Issue C: High Priority Proposals for Scenario 2

RAN2 did not discuss the proposal 2.1B/C and 2.3 due to lack of time.

	High Priority Proposals for Scenario 2

Proposal 2.1B: [HP] The remote UE reports relay UE’s ID to gNB for indirect path addition, when both UEs are in RRC_CONNECTED. FFS which UE ID is used as relay UE’s ID. FFS for relay UE’s serving cell information.

Proposal 2.1C: [HP] RAN2 is requested to discuss whether to support more than one relationship between relay UE and remote UE. 

Proposal 2.3: [HP] RAN2 is requested to discuss whether to support indirect path change in Scenario 2


Question C1: Do you support proposal 2.1B (possibly with or without modification)?

Proposal 2.1B: [HP] The remote UE reports relay UE’s ID to gNB for indirect path addition, when both UEs are in RRC_CONNECTED. FFS which UE ID is used as relay UE’s ID. FFS for relay UE’s serving cell information.

	Company
	Yes/No
	Comment

	Xiaomi
	Yes
	

	Apple
	No
	1) We think RAN2 shall first confirm that relay UE is already in CONNECTED state before gNB initiates indirect path additional procedure (as we assume the inter-UE relationship is only reported when both UEs are in CONNECTED state).

2) Then, we think it is also possible to consider to let relay UE to report remote UE C-RNTI as a feasible alternative after relay UE enters RRC_CONNECTED. It is an equivalent solution as the one in P2.1B, so we think both are equally feasible and has the same complexity. 

	vivo
	Yes
	

	CATT
	Yes
	

	ASUSTeK
	Yes
	We think remote UE can trigger relay UE to enter RRC_CONNECTED based on relay and remote UE implementation, if remote UE would like to add indirect path. Thus, it is reasonable for remote UE to report relay UE’s ID after relay UE enters RRC_CONNECTED.


Question C2: (If no in C1) What will be an alternative to proposal 2.1B?

	Company
	Alternative proposal
	Comment

	Apple
	For gNB trigger indirect path addition, either RRC_CONNECTED remote UE or RRC_CONNECTED relay UE can report the inter-UE relationship (e.g. peer UE’s C-RNTI) to gNB.
	

	
	
	

	
	
	


Question C3: Which type of UE ID can be included in the report to gNB (e.g. relay’s C-RNTI or s-TMSI)?

	Company
	Yes/No
	Comment

	Xiaomi
	C-RNTI
	Since relay UE is in RRC_CONNECTED, C-RNTI is enough.

	OPPO
	C-RNTI
	While we do not see the need of PCI since ideal connection to us means the relay/remote UE are collocated in practice, so not see the scenario where the two are of different cells. 

	Apple
	C-RNTI
	

	vivo
	C-RNTI
	

	CATT
	C-RNTI
	

	ASUSTeK
	C-RNTI
	


Concerning proposal 2.1C, some companies think that one of multiple candidate relay UE can be selected for a remote UE in scenario 2 e.g. based on UE-to-UE link status, while other companies think that more than one candidate relay UE is not needed for a remote UE considering UE-to-UE link is ideal.
Question C4: Do you support more than one relationship between relay UE and remote UE. If yes, why we need more than one relationship even with ideal link between the UEs.
	Company
	Yes/No
	Comment

	Xiaomi
	No
	We understand the relationship between remote UE and relay UE is fixed.

	OPPO
	No
	We understood the ideal connection is typically wired connection, so not sure if it is a typical case that ‘more than one relationship between relay UE and remote UE’ 

	Apple
	No
	

	vivo
	No
	More than one relay UE or even multiple legs can be postponed into the later release.

	CATT
	No
	


Proposal 2.3 seems related to proposal 2.1C. If there are multiple candidate relay UEs for a remote UE, relay UE change could be supported for a better relay UE. But, if not, it is not clear whether to support relay UE change.
Question C5: Do you support indirect path change for scenario 2?
	Company
	Yes/No
	Comment

	Xiaomi
	No
	Since only one relay UE is assumed for remote UE, indirect path change is necessary.

	OPPO
	No
	Same reason as for C4 above. 

	Apple
	No
	

	vivo
	No
	

	CATT
	No
	


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

