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This paper is to trigger the following email discussion of SL Relay RRC RILs:
[AT125][404][Relay] Remaining prioritized issues on relay RRC (Huawei)
	Scope: F2F offline to discuss the remaining RIL/open issues on relay RRC and converge to the extent possible.  Initial email phase before F2F discussion to collect comments.
	Intended outcome: Report to CB session in R2-2401617
	Deadline:  Wednesday 2024-02-28 2000 EET
	Schedule: Wednesday 1500-1600 EET in Brk3 [tentative, rapporteur to check with the secretary]
1.1	Contacts
Contact person for each participating company:

	Company
	Name
	Email Address

	InterDigital
	Martino Freda
	martino.freda@interdigital.com

	Xiaomi
	Xing Yang
	Yangxing1@xiaomi.com

	Lenovo
	Lianhai Wu
	Wulh5@lenovo.com

	OPPO
	Bingxue Leng
	lengbingxue@oppo.com

	CATT
	Hao Xu
	xuhao@catt.cn

	Samsung
	Weiwei Wang
	ww1016.wang@samsung.com

	vivo
	Boubacar Kimba
	kimba@vivo.com

	Nokia
	Sunyoung LEE
	Sunyoung.lee@nokia.com

	ZTE
	Mengzhen Wang
	Wang.mengzhen@zte.com.cn

	Sharp
	Chongming Zhang
	Chongming.zhang@cn.sharp-world.com

	China Telecom
	Pei Lin
	linp@chinatelecom.cn

	Huawei, HiSilicon
	Jagdeep Singh
	Jagdeep.singh6@huawei.com

	Qualcomm
	Jianhua Liu
	jianhua@qti.qualcomm.com

	Kyocera
	Henry Chang
	Henry.chang@kyocera.com

	
	
	



2.	Discussion
During the online discussion in the SL Relay session today there were some RIL related issues which could not be concluded. Hence an offline discussion was allocated to converge on these points as much as possible. This email discussion seeks further company views for these open points which are listed below. 
RIL list
Prioritized ToDo items:
1) U2U
a. gNB indication in SIB12 for U2U [O421, etc.]
b. Split QoS update [O415, etc.]
c. Procedural text, potentially easy to take into rapporteur CR (quick checks)
i. Release/failure of e2e link [H670, etc.]
ii. Per-hop RLC channel handling [O408, etc.]
iii. e2e DRB/SRB release [O410, etc.]
iv. Remote UE AS condition without direct SL-RSRP/SD-RSRP [H683, etc.]
2) Multi-path
a. PC5 link maintenance [H065, etc.]
b. PC5-RRC trigger in SL-IndirectPathAddChange [H692, etc.]
c. Relay UE indication for PC5-RRC trigger [H066]
d. N3C bearer association [H690, etc.]
e. Failure type in IndirectPathFailureInformation [B107]
f. T421 [H656, etc.]
g. N3C path addition/change failure [C234, etc.]
3) Service continuity
a. SL-RSRP and SD-RSRP in events X1/X2/Y2 [O423, etc.]

2.1 Open points for MP
Open Point 2-a.	PC5 link maintenance 
	a. PC5 link maintenance [H065, etc.]
	H065, A624, A623, O417
	Case 1: direct path addition/change:
Up to UE implementation (need to handle key change)-> R2-2400687 ZTE
adding flag ->
R2-2400952 Apple, InterDigital
R2-2400414 Huawei

remote UE determine the relay ID is the same->
R2-2401283 OPPO

Case 2: direct path release
adding flag: 
R2-2400687 ZTE
R2-2401072 InterDigital Inc., Apple, Ericsson, Xiaomi
R2-2401446 sony
Not sure if there is fag: 
R2-2401143 CMCC



In current specification, direct path addition is achieved by reusing Rel-17 I2D path switch procedure, where MP is configured in target side; while direct path release is achieved by reusing Rel-17 D2I path switch procedure where MP is configured in source side. During the Rel-17 I2D/D2I path switch procedures, the PC5 link with the L2 relay UE is released. Then in MP cases, some companies think the PC5 link does not need to be released always, and propose similar solutions as above.
R2-2400414 proposes that an explicit network indication should be introduced to indicate remote UE to maintain or release the PC5 unicast link with the source relay UE during the procedures of direct path addition/direct path release/direct path change without indirect path change.
Question 1– Do companies agree that an explicit network indication (e.g. retainRelayPath) should be introduced for direct addition/change/release to indicate remote UE to maintain or release the PC5 unicast link with the source relay UE during Rel-17 I2D/D2I path switch procedures?
	Company
	Answers 
(Yes/ No)
	Comments (If No please list other alternatives)

	InterDigital
	Yes
	We agree with rapporteur and with proposal in R2-2400414.  It allows the multipath handling to continue to be modelled as I2D/D2I path switch but avoid unnecessary tear down and re-establishment of the same unicast link with the relay.

	Xiaomi
	Yes
	.

	Lenovo
	No
	We prefer implicit option. If the target relay UE is the same as the source remote UE, PC5 link between Remote UE and Relay UE can be kept. 

	OPPO
	See comments
	We understand the current specification works and follows MR-DC principle, the indication on PC5 link maintain is optimization.

	CATT
	Yes
	It is reasonable and benefit to the related scenarios.

	Samsung
	Yes 
	

	vivo
	No
	Our understanding is the current specification is enough to deal with the potential issue. An indication is just an optimization that we do think is necessary.

	Apple
	Yes
	

	Nokia
	Yes
	Having retainRelayPath is acceptable. Stopping T420 and reset MAC can be done regardless of retainRelayPath indication. 

2>	if sl-PathSwitchConfig was included in reconfigurationWithSync:
3>	stop timer T420;
3>	if IndirectPathMaintain was not included in reconfigurationWithSync:
4>	release all radio resources, including release of the RLC entities and the MAC configuration at the source side;
3>	else:
4>	release radio resources on the direct path, including release of the RLC entities and the MAC configurations;
3>	reset MAC used in the source cell


	ZTE
	No
	We think we should discuss direct path release/ addition /change separately. 
For direct path release, it is just a fallback to single indirect path scenario and there is absolutely no need to re-establish the indirect path.  Suggest an explicit flag is included to indicate the direct path release, instead of indicating whether to maintain or release the indirect PC5 path which is unchanged actually.
For direct path addition, we prefer to add an indication to indicate direct path addition, it means the configuration is for MP, so the source indirect path will not be released. If key change happens, it is up to gNB implementation to indicate RLC re-establish and PDCP re-establish (which are legacy procedure), upon receiving the PDCP re-establishment, the MP remote UE could perform re-transmission according to PDCP status report.   In this case, if data ciphered with old key, the deciphering of the packet using new key will fail and the data packet will not be acknowledged by PDCP status report. Then remote UE or gNB can re-transmit the packets according to PDCP status report, which ensures data lossless during direct path addition if key change happens.
For direct path change, no additional indication is needed.

	Sharp
	Yes
	

	China Telecom
	Yes
	

	Huawei, HiSilicon
	Yes
	We prefer to have one indication in reconfigurationWithSync to cover both direct path add/change and direct path release as this requires smaller asn.1 change 

	Qualcomm
	No
	gNB can handle this case e.g. reconfigure local ID, or reset RLC. Release and re-setup PC5 connection will breake service continuity on indirect path.

	Kyocera 
	Yes
	

	vivo
	No
	Our understanding is the current specification is enough to deal with the potential issue. An indication is just an optimization that we do think is necessary.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary:
16 companies provide inputs. 10 companies show support.
ZTE: introduce indication of direct path addition /release. Nokia: the intention is to keep the path. OPPO: can accept one unified indication for both cases. Huawei: use the indication in reconfigurationWithSync for all cases. QC: indicate to release instead. InterDigital: currently there is no way to release, ok with the indication. Lenovo: propose to have implicit way, i.e. compare the relay UE ID. InterDigital: it does not work in case of security change and direct path release. Xiaomi: can agree in principle and discuss details further.
Proposal 1: An explicit network indication (e.g. retainRelayPath) should be introduced for direct addition/change/release to indicate remote UE to maintain the PC5 unicast link with the source relay UE during Rel-17 I2D/D2I path switch procedures.

Open Point 2-b.	PC5-RRC trigger in SL-IndirectPathAddChange 
	b. PC5-RRC trigger in SL-IndirectPathAddChange [H692, etc.]
	H692, H811, O414
	No indication:
R2-2400102 CATT
R2-2400493 vivo
R2-2400640 OPPO
R2-2400799 Ericsson
R2-2401074 InterDigital

NW Indication:
R2-2400180 China Telecom
R2-2400419 Huawei, HiSilicon

RRC state in discovery message
R2-2400687 ZTE



R2-2400419 discusses that Issue in the current specs is that the remote UE always sends  RemoteUEInformationSidelink message with connectionForMP IE irrespective of the RRC_State of the Relay UE. This seems to be only useful if a target relay UE is in RRC_IDLE/INACTIVE state but will be unnecessary if the network chooses a target relay UE which is in RRC_CONNECTED state. 
Furthermore, it is quite likely that the network would implement a policy to always select a target relay UE which is in RRC_CONNECTED state in such case the purpose of sending connectionForMP IE will be rendered totally useless in such deployments and will cause signalling overhead.
In order to facilitate proper usage of connectionForMP IE, to avoid signalling overhead and assuming that there will be deployments where the network will have the freedom to select a RRC_IDLE or RRC_INACTIVE or RRC_CONNECTED target relay UEs and freedom to configure or not to configure split SRB1 and hence it would be better that the NW indicates the RRC State (Connected/NotConnected) of the selected target relay UE to the Remote UE and the Remote UE accordingly sets the connectionForMP IE in the RemoteUEInformationSidelink message.
Question 2– Do companies agree that NW indicates the RRC state (Connected/NotConnected) of the selected target relay UE to the Remote UE when configuring indirect path addition and SRB1 is not configured on the indirect path considering the fact that the configuring split SRB1 may not be turned on in the network deployment?
	Company
	Answers 
(Yes/ No)
	Comments (If No please list other alternatives)

	InterDigital
	No
	Considering the relay UE RRC state is an optimization and should not be prioritized at this stage.  The relay UE in RRC_CONNECTED can simply ignore this flag and no additional signaling is needed. 

	Xiaomi
	No
	We think this is optimization.

	Lenovo
	No
	connectionForMP IE in RemoteUEInformationSidelink message can be reused. If the target relay UE is in RRC_CONNECTED state, it can be ingored, which has less overhead.

	OPPO
	No
	We understand this relay UE state indication is an optimization. 

	Samsung
	No
	The intention is to reduce the overhead over PC5 link. On the other hand, the indication of RRC state increases the overhead of Uu. So, it may not be able to say the proposed scheme can reduce the signal overhead.
Meanwhile, this can be considered as optimization. Even without the proposed scheme, nothing is broken. 

	vivo
	No
	Agree with OPPO

	Apple
	No strong view
	It Is a small overhead increase in DISCOVERY message, but helps to improved the MP procedures,

	Nokia
	Yes with comment
	The current specification is that the remote UE sends connectionForMP regardless of relay UE’s RRC state, and the relay UE determines initiation of RRC connection establishment/resume based on its RRC state. Thus we see unnecessary transmission of PC5-RRC message, which we believe is not the intention when RAN2 agreed that PC5-RRC message is used to bring the relay UE to RRC_CONNECTED. 
 

	ZTE
	No 
	Anyway SRB1 with duplication can be configured to remote UE, which means that the legacy triggering mechanism can be re-used. NW indication further introduce extra UE capability, e.g. NW needs to know whether the relay UE supports PC5-RRC trigger. We think including RRC state in discovery message is a more straightforward way.

	Sharp
	No
	We think it is an optimization.

	China Telecom
	Yes
	Based on current spec, it seems that the use of PC5-RRC trigger is kind of depending on the remote UE’s capability. If the remote UE doesn’t support split SRB1 with duplication, the PC5-RRC message will be sent to the relay UE, no matter the relay UE is in which state or of which release. 
For the relay UE in RRC connected mode case, if the gNB only configures SRB1 on the direct path or split SRB1 without duplication to the remote UE, the remote UE will send the PC5-RRC message to the relay UE even if it is actually not needed, which also brings unnecessary signalling overhead and sidelink resource waste. Otherwise, the gNB shall always configure split SRB1 with duplication to the remote UE (if supported) even when the relay UE is in RRC_CONNECTED mode, which also restricts the gNB implementation. 
Thus, we support to introduce additional indication for PC5-RRC trigger in RRCReconfiguration message.

	Huawei, HiSilicon
	Yes
	This will be totally unnecessary if the network chooses a target relay UE which is in RRC_CONNECTED state and will be rendered totally useless if the network always selects relay UE in RRC_CONNECTED state cause signalling overhead.
Some companies have the view that the PC5-RRC message to a RRC CONNECTED Relay UE can be avoided by configuring split-SRB1. We would like to point out here that the configuring split SRB1 may not be turned on in the network deployment hence we cannot rely on the network to configure split SRB1. 

	Qualcomm
	No
	

	Kyocera
	Yes
	Without knowing the RRC state of the relay UE, the remote UE will not know whether to send the PC5-RRC message to the relay UE.  We agree with Apple that if the RRC state of the relay UE is available in the discovery message, this flag may not be needed.

	vivo
	No
	Agree with OPPO

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 15 companies provide inputs. 4 companies show support. 
Nokia: ok to compromise. 
Proposal 2: Not to pursue that NW indicates the RRC state (Connected/NotConnected) of the selected target relay UE to the Remote UE when configuring indirect path addition and SRB1 is not configured on the indirect path considering the fact that the configuring split SRB1 may not be turned on in the network deployment.

Open Point 2-c.	Relay UE indication for PC5-RRC trigger 
	Relay UE indication for PC5-RRC trigger [H066]
	H066
	R2-2400742 Huawei, HiSilicon, Qualcomm, Ericsson



R2-2400742 discusses the issue how to enable network to differentiate Rel-17 Relay UEs supporting SL-RLC1-based trigger and Rel-18 Relay UEs supporting PC5-RRC based trigger for MP in the case that idle/inactive Relay UE is configured as target Relay UE in indirect path. It proposes that to introduce 1-bit indication in AS container in discovery message and in measurement result to enable Relay UE differentiation by network and additionally to minimize UE impact, it can be up to relay UE implementation to decide whether to include this indication when it is in idle/inactive state
Question 3– Do companies agree to introduce 1-bit indication in AS container in discovery message and in measurement result to enable Relay UE differentiation by network?
	Company
	Answers 
(Yes/ No)
	Comments (If No please list other alternatives)

	InterDigital
	No
	Current specification is sufficient.  We think the issue is a corner case, and there are ways that the network can avoid it in the first place (page the UE if it is not sure of the release).

	Xiaomi
	No
	We think this is optimization.

	Lenovo
	Yes
	

	OPPO
	No
	We have discussed this optimization and no consensus, we think there is no need to reopen the discussion unless there are new motivations for this.

For the concern on this optimization, as we discussed before, there is  security concern to broadcast relay UE’s capability in discovery since the security methods for discovery and unicast communication are different and not in the same security level.

	CATT
	Yes
	

	Samsung
	No
	This has been discussed for several meetings without no conclusion. We understand that nothing is broken even without this 1-bit information. 

	vivo
	No
	Current specification is sufficient, we do not think there any need to reopen the discussion.

	Apple
	Yes
	This helps let remote UE to understanding whether PC5-RRC triggering can be used or not

	Nokia
	Yes
	We don’t think this is under simple optimization category.
Currenntly, use of PC5-RRC is coupled with arbirary restriction of SRB1 configuration, i.e., PC5-RRC based trigger is used only if split SRB1 without duplication. Without knowing the release information, the only viable configuration from gNB pov is to configure split SRB1 with duplication, which doesn’t work at the remote UE side if it doesn’t support duplication. 

	ZTE
	No
	

	Sharp
	No
	

	China Telecom
	Yes with commnets
	We prefer to add explicit indication in RRCReconfiguration to indicate whether to send PC5-RRC message for bringing relay UE into conneted. 
Even without this optimization, introducing explicit NW indication can help reduce potential error cases when R17 relay UE is involved.
But if explicit NW indication is not introduced, then this solution could help. 

	Huawei, HiSilicon
	Yes
	Some companies expressed that there are there are concerns on UE privacy aspect with adding such indication in discovery message. According to SA3 specification, the current discovery procedure can guarantee the security requirements, thus there should be no security risk.

	Qualcomm
	Yes
	This is critical issue for normal case, is not corner case. Currently, split SRB1 is optionally supported by gNB and UE, if there is no such indication and gNB cannot configure split SRB1, the gNB will blindly select that target IDLE/Inactive Relay UE. If the target Relay UE does not support PC5-RRC trigger, then indirect path addition will fail. And this case will happen normally. 

	Kyocera
	Yes
	

	CMCC
	Yes
	

	vivo
	No
	Current specification is sufficient, we do not think there any need to reopen the discussion.

	
	
	

	
	
	

	
	
	



Summary: 17 companies provide inputs. 9 companies show support. 
Ericsson: Ok with the indication. QC: this is critical issue, SRB1 duplication is optional, gNB need to know the UE capa, otherwise can only do blind configuration. Kyocera: support. CATT: support. OPPO: has security concern. InterDigital: this is already discussed, network can page UE to connected. Ericsson: this is just like RSC, no security issue. QC: same view as Ericsson regarding security. For paging, currently there is no support of L2 ID based paging. Without this indication, PC5-RRC is not useful. InterDigital: corner case. ZTE: same view as QC there are issues to support PC5-RRC, ok to remove it. QC: not a corner case, split SRB1 is not supported and deployed, so this issue needs to be addressed. OPPO: need to go online. Ericsson: need to make progress. vivo: security. InterDigital: PC5 connection failure is the same? Ericsson: this case is creating a failure. Kyocera: if this optional, should be ok. OPPO: open to discuss.  
WF: introduce 1-bit indication in AS container in discovery message and in measurement result to enable Relay UE differentiation by network. up to relay UE implementation. 

Updated WF after further offline: introduce 1-bit indication in AS container in discovery message and in measurement result to enable Relay UE differentiation by network. It is optional for relay UE to set this indication. It is optional for remote UE to support this indication reporting. (This indication is to help network to decide whether to configure split SRB1 with duplication or not.)

Open Point 2-d.	N3C bearer association 
	N3C bearer association [H690, etc.]
	H690, H658
	R2-2400135 NEC
R2-2400411 Huawei, HiSilicon



R2-2400411 discusses that currently it is not possible for the N3C remote UE to know whether the radio bearer is associated with the N3C indirect path or not and propose a simpler signaling. That is, a new indication n3c-BearerAssociated is proposed to be added while configuring non-split DRB on the N3C indirect path for a remote UE. This indication can be contained in the DRB-ToAddMod IE.
Question 4– Do companies agree that a new indication n3c-BearerAssociated added in the DRB-ToAddMod IE while configuring non-split DRB on the N3C indirect path for a remote UE?
	Company
	Answers 
(Yes/ No)
	Comments (If No, please clarify how the N3C remote UE would know whether the radio bearer is associated with the N3C indirect path)

	InterDigital
	Yes
	We agree with the observations made in R2-2400411.

	Xiaomi
	Yes
	

	Lenovo
	yes
	

	OPPO
	No
	We understand the remote UE can know the bearer is associated with N3C link implicitly if there is no RLC channel configured

	CATT
	Yes
	

	Samsung.
	Yes
	

	vivo
	No
	We fail to understand why the remote cannot know whether the bearer is implicitly associated with N3C link.

	Apple
	Yes
	

	Nokia
	Yes with comment
	Currently,
· If SL indirect bearer is created, the UE establishes a PDCP entity (S5.3.5.6.5), SRAP entity (S5.8.9.7.2), and sidelink RLC entity (S5.8.9.7.2) via DRB addition/modification procedure.
· If SL indirect path is added on top of direct path, the UE establishes additional sidelink RLC entity via additional sidelink RLC bearer addition procedure (S5.8.9.1a.6).
By having established SRAP and RLC entities explicitly, the PDCP knows that it has associated lower layer entity, which is used for PDCP transmit operation. Althoug the N3C entity management is out of 3GPP scope, we may need to at least mention that there N3C entity for N3C indirect bearer and N3C split bearer because PDCP transmission operation checks whether it is associated with N3C or not.

We would suggest to have this indication in PDCP-config because presence of N3C entity is more like indication of lower entity of PDCP, which is similar to moreThanOneRLC.co

	CMCC
	Yes
	

	ZTE
	No
	Agree with OPPO that the remote UE can know implicitly.

	Sharp
	Yes
	

	China Telecom
	Yes
	

	Huawei, HiSilicon
	Yes
	There is no restrictions that the remote UE which uses a N3C Relay UE cannot use a SL Relay UE hence an implicit interpretation by the remote UE will not work and will not be reliable.

	Qualcomm
	No
	Another way is to add bearer configuration into N3C path addition for the Remote UE.

	Kyocera
	No
	We share the same view as OPPO.

	vivo
	No
	We fail to understand why the remote cannot know whether the bearer is implicitly associated with N3C link.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 17 companies provide inputs. 11 companies show support. 
QC: how about split bearer? For the asn.1 change, propose another way like: include a DRB list in N3C configuration. Nokia: agree split bearer also needs to be addressed.
Proposal 4: Add configuration to associate N3C with DRB.

Open Point 2-e -1 Failure type in IndirectPathFailureInformation 
	Failure type in IndirectPathFailureInformation [B107]
	B107
	No new type:
R2-2400102 CATT
R2-2400302 Spreadtrum
R2-2400493 vivo

support PC5 link release
R2-2400223 Lenovo



B107 RIL in R2-2400223 discusses the case of MP scenario where a MP remote UE initiates the transmission of IndirectPathFailureInformation message to report indirect path failures upon detecting a SL indirect path failure or receiption of NotificationMessageSidelink from the L2 U2N Relay UE. 
However, the relay UE may transmit PC5-S release message to the remote UE rather than NotificationMessageSidelink due to Uu failure, handover of relay UE, etc. Therefore, the case that the remote UE receives PC5-S release message from the relay UE is missing in NotificationMessageSidelink. 
It is proposed that the remote UE initiates the transmission of IndirectPathFailureInformation message upon PC5 unicast link release indicated by upper layer at Remote UE.
Question 5– Do companies agree that the remote UE initiates the transmission of IndirectPathFailureInformation message upon PC5 unicast link release indicated by upper layer at Remote UE?
	Company
	Answers 
(Yes/ No)
	Comments 

	InterDigital
	Yes
	This is aligned with other cases where there may be a release of the link.

	Xiaomi
	No
	If PC5 unicast link is released, UE would send SUI to update sl-TxResourceReqList, in which relay UE is not included. gNB can be aware of the PC5 unicast release. Therefore, no new indication is needed.

	Lenovo
	Yes
	It aligns with legacy (see below) in which relay UE transmits PC5-S release message or notification message. If the relay UE decides to release, the relay UE transmits PC5-S release message directly.

Upon L2 U2N Relay UE receiving reconfigurationWithSync, it either indicates to upper layers (to trigger PC5 unicast link release) or sends NotificationMessageSidelink message to the connected L2 U2N Remote UE(s) in accordance with 5.8.9.10.

	OPPO
	No
	We fail to get the point of the intended case, 
· In case Relay UE’s Uu link failure, the notification message will be triggered;
· In case Relay UE’s HO, we have agreed it is up to NW to handle this.

Besides, agree with Xiaomi the remote/relay UE will report the PC5 link release to network via SUI message as in legacy.

	Samsung
	Yes 
	PC5 link release can be considered an additional case to reflect the failure. 

	vivo
	No
	Agree with Xiaomi.

	Nokia
	No
	Agree with OPPO and Xiaomi.

	ZTE
	No
	Agree with Xiaomi.

	Sharp
	No
	

	China Telecom
	No
	

	Huawei, HiSilicon
	No Strong view
	

	Qualcomm
	No
	

	Kyocera
	No
	

	vivo
	No
	Agree with Xiaomi.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 14 companies provide inputs. 3 companies show support. 
Lenovo: ok to accept majority view. SS: is this a failure case? so need to be reported. Xiaomi: other failures are reported. Kyocera: agree with Xiaomi.
Proposal 5: Not to pursue that the remote UE initiates the transmission of IndirectPathFailureInformation message upon PC5 unicast link release indicated by upper layer at Remote UE, considering the remote UE will update SUI to indicate a PC5 connection is gone.

Open Point 2-e -2  Failure type in IndirectPathFailureInformation 
B110 RIL in R2-2400223 discusses the case that during indirect path addition/change, the remote UE starts a timer T421 and establish PC5 connection. If the target relay UE is in connected state, the remote UE may receive the notification message or PC5 release message from the relay UE in the case of Uu RLF and handover of relay UE when the T421 is running. If the target relay UE is idle/inactive state, the remote UE may receive the notification message or PC5 release message from the relay UE due to cell reselection or establishment/resume connection failure when T421 is running. In above case, the remote UE can will have to wait until timer T421 expires even the remote UE receives notification message or PC5 release message. It is proposed that when the remote UE receives notification message or PC5 unicast link release (PC5-S layer message) from the target relay during indirect path addition/change procedure due to Uu RLF, handover of relay UE or establishment/resume connection failure, remote UE is triggered to report failure information via direct path and stop timer T421
Question 6– Do companies agree that when the remote UE receives notification message or PC5 unicast link release (PC5-S layer message) from the target relay during indirect path addition/change procedure due to Uu RLF, handover of relay UE or establishment/resume connection failure, remote UE shall report failure information via direct path and stop timer T421?
	Company
	Answers 
(Yes/ No)
	Comments 

	InterDigital
	Yes
	

	Xiaomi
	Yes except PC5 unicast link release
	Same commet as Q5.

	Lenovo
	Yes
	

	OPPO
	See comments
	We understand the current specification already supports UE to report indirect path failure and stop T421.
[image: ]

[image: ]

	Samsung
	Yes
	

	Nokia
	No
	We have the same understanding as OPPO. This condition of stopping T421 may be added to the table in S7.1.1. 

	ZTE
	comments
	As Q5, for PC5 link release, legacy SUI will be initiated. While other cases are already supported by current spec as OPPO indicated.

	Sharp
	Yes
	

	China Telecom
	No
	Agree with OPPO

	Huawei, HiSilicon
	Yes
	

	Kyocera
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 11 companies provide inputs. 7 companies show support.
Lenovo: PC5 release is not covered. OPPO: this is related to the decision on T421 stop condition in Q6. 
Proposal 6: add a T421 stop condition in table 7.1.1 for reception of notification message.

Open Point 2-f.	T421 Stop Condition
	T421 [H656, etc.]
	H656, H695, O424
	option 1: 
R2-2400102 CATT
R2-2400302 Spreadtrum 
R2-2400379 Samsung
R2-2400551 Fujitsu
R2-2400642 OPPO
R2-2400687 ZTE
R2-2400799 Ericsson

Option 2:
R2-2400399 Xiaomi
R2-2400469 Sharp
R2-2400493 vivo
R2-2401143 CMCC

option3: RLC ACK of RemoteUEInformation
R2-2401074 InterDigital



In RAN2#123bis meeting, the T421 stop condition for indirect path addition/change was still FFS, particularly for the case the SRB1 is not configured on the indirect path, i.e., non-split SRB1 and split SRB1 without PDCP duplication. 
	[RAN2#123bis] down-select next meeting from the following options for the stop condition: 
Option 1: PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete).
Option 2: upon reception of RRCReconfigurationCompleteSidelink.



Note Option 1 is only applicable for the case where the PC5 connection is not established before the indirect path addition/change procedure is triggered. 
Question 7– Which option do companies prefer for T421 Stop condition?
	Company
	Answers 
(Option 1/ Option 2)
	Comments)

	InterDigital
	Option 2
	Generally, Uu timer stop conditions are related to reception/non-reception of a message, so it would be clearer to follow this way.

	Xiaomi
	Option 2
	The PC5 link may still fail after PC5-S unicast link establishment procedure is completed, e.g. due to sidelink reconfiguration failure.
Option 1 would require inter-layer info exchange to stop AS layer timer. Timing of inter-layer handling is up to UE implementation, which may result in longer delay.
Therefore, from reliability and procedural point of view, we prefer to use option 2.

	Lenovo
	Option 2
	

	OPPO
	Option 1
	Option-2 has additional delay and also may requires further clarification on the relationship with T400 since the stop condition of T400 is also upon reception of RRCReconfigurationCompleteSidelink

	CATT
	Option 1
	The main disadvantage of Option 1 is that once PC5 connection between Remote UE and Relay UE is established, T421 will be stopped. But the Relay UE Uu RRC connection may be failed. But according to TS38.331, it has been captured that:
	The Relay UE may initiate the procedure when one of the following conditions is met:
1>	if the UE is acting as U2N Relay UE:
2>	upon Uu RLF as specified in 5.3.10;
2>	upon reception of an RRCReconfiguration including the reconfigurationWithSync;
2>	upon cell reselection;
2>	upon L2 U2N Relay UE's RRC connection failure including RRC connection reject as specified in 5.3.3.5 and 5.3.13.10, and T300 expiry as specified in 5.3.3.7, and RRC resume failure as specified in 5.3.13.5;


Hence, in this case, if the Relay UE is failed to establish the Uu RRC connection, it will send NotificationMessageSidelink message to the Remote UE which will trigger IndirectPathFailureInformation message. Hence, Option 1 is slightly preferred. 

	Samsung 
	Option 1
	For option 2, the remote UE will start T400 when T421 is running, and both timers can be used to detect the failure of indirect path addition/change. The potential consequence is that, if both timers expire at the similar time, the remote UE cannot clearly indicate the cause of failure (i.e., whether to indicate T421 expiry or SL radio link failure). On the other hand, if Option 1 is selected, the remote UE can indicate the failure caused by the failed establishment of PC5 connection via T421 expiry, while the remote UE can indicate the SL radio link failure when T400 expires. In other words, option 1 can clearly separate the PC5 link establishment problem from SL radio link failure. So, we prefer to Option1. 

	vivo
	Option 2
	Option 2 is more safe. With Option 1, i.e., PC5 connection is established, is too early to ensure that the relay UE can successfully serve the remote UE.

	Apple
	Option 2
	It is better to keep the condition linked to AS layer behaviour. For Option 1, this is an upper layer procedure.

	Nokia
	Option 2
	No strong view. Given that option 1 would work only when PC5-S connection was not established before the indirect path addition/change procedure is triggered, we may need to additionally specify how to stop T421 in this case. Prefer to have a unified solution, which could be option 2 in this case.

	CMCC
	Option 2
	

	ZTE
	Option 1
	Share the same views with other companies support Option 1.

	Sharp
	Option 2
	

	China Telecom
	Option 1
	

	Huawei, HiSilicon
	Option 2
	Option 1 is only applicable for the case where the PC5 connection is not established before the indirect path addition/change procedure is triggered. Otherwise the T421 stop condition may be met before the T421 timer is even started . Hence Option 2 is more general and can be applied in both case.

	Qualcomm
	Option 2
	Remote UE may already have connection with the Relay UE

	Kyocera
	Option 2
	We prefer to keep the timer as part of the AS layer behaviour.

	vivo
	Option 2
	Option 2 is more safe. With Option 1, i.e., PC5 connection is established, is too early to ensure that the relay UE can successfully serve the remote UE.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 17 companies provide inputs. 12 companies prefer option 2, 5 companies prefer option1. 
[12:5] Proposal 7: Remote UE stops T421 upon reception of RRCReconfigurationCompleteSidelink when split SRB1 with duplication is not configured.

Open Point 2-g. N3C path addition/change failure[C234, etc.]
Additionally R2-2400102 considers that that N3C indirect path cannot be considered as stable, hence, it is obvious that when performing the N3C indirect path addition/change, it can fail. It proposes that to support N3C indirect path addition/change failure, RAN2 needs to fix it in procedure (no ASN.1 impact)
Question 8– Do companies agree that to support N3C indirect path addition/change failure, RAN2 needs to fix it in procedure?
	Company
	Answers 
(Yes/ No)
	Comments 

	InterDigital
	Yes
	

	Xiaomi
	Yes
	

	Lenovo
	Yes
	

	OPPO
	No
	As indicated in WID, the N3C link is “ideal link”.
[image: ]

	CATT
	Yes
	It is obvious that N3C indirect path cannot be considered as stable, hence, it is obvious that when performing the N3C indirect path addition/change, it can failure. How to handle the N3C indirect path addition/change failure should be fixed in spec(just procedure text addition without further ASN.1 impact). Certainly, how to detects the N3C indirect path addition/change failure can be out of 3GPP scope.

	Samsung
	Yes 
	

	vivo
	See comment
	We understand the intention, but as how to detects the N3C indirect path addition/change failure is out of 3GPP scope, on what criteria UE makes the assumption/decision of N3C indirect path addition/change failure?

	Nokia
	No
	With the assumption in the WID, we think it rarely or never happens that the N3C indirect path addition or change fails. Even if it happens, we’re not sure what the expected behaviour to gNB. Assuming that the N3C path addition/change failure is to be handled by UE implementation, it is unclear why and how 3GPP supports N3C indirect path addition/change failure. For example, the network may not be able to know the proper T421 value for N3C indirect path addition/change failure detection, which may be different from SL indirect path addition/change failure case, because we have no clue how fast the N3C connection establishment can be made. 

	CMCC
	Yes
	

	ZTE
	No
	If the T421 is not used for N3C case, it means that at the time remote UE receiving the N3C indirect path addition/change configuration, the path addition/change is assumed to be completed since there is no(t a timer to) control for the N3C indirect path addition/change procedure. On the other hand, if N3C link has failure, remote UE will initiate indirectPathFailure reporting. 

	China Telecom
	No
	

	Huawei, HiSilicon
	Yes
	

	Kyocera
	No
	We tend to think such failure is a rare case for an ideal link, and it’s difficult to define the failure in N3C.

	vivo
	See comment
	We understand the intention, but as how to detects the N3C indirect path addition/change failure is out of 3GPP scope, on what criteria UE makes the assumption/decision of N3C indirect path addition/change failure?

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 14 companies provide inputs. 7 companies show support. 
[7:5] Proposal 8: Support N3C indirect path addition/change failure procedure.

Question 9– Do companies agree T421 is also applicable to scenario 2?
	Company
	Answers 
(Yes/ No)
	Comments 

	InterDigital
	Yes
	

	Xiaomi
	No
	How to establish N3C connection is out of 3GPP. T421 is useless if the start/stop condition is out of 3GPP.

	Lenovo
	Yes
	

	OPPO
	No
	Since the N3C link is ideal link, and we have agreed only connected N3C relay is supported, we understand there is no failure case to handle.

	CATT
	No
	Same view as Xiaomi

	Samsung
	Yes
	The stop condition can be defined as the establishment of N3C connection. How to determine the establishment of N3C connetion is up to implementation. 

	Vivo
	No
	

	Nokia
	No
	The network may not be able to configure this timer value properly because we don’t know what the expected time would be for establishing the N3C path establishment, which may result in too fast or too slow detection of N3C path addition/change failure. It would be safer to leave it up to UE implementation.

	CMCC
	Yes
	The indirect path change and addition procedure are both supported for scenario 2. T421 timer is suggested to be reused in scenario 2 to keep align with scenario 1.

	ZTE
	No
	The link between remote UE and relay UE is an ideal link from 3GPP perspective, we can consider remote UE does not need to perform a discovery procedure and link establishment procedure, and there is no latency to perform indirect path change. 

	Sharp
	No
	

	China Telecom
	No
	

	Huawei, HiSilicon
	No
	

	Kyocera
	No
	

	vivo
	No
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 15 companies provide inputs. 4 companies show support. 
[11:4] Proposal 9: T421 is not applicable to scenario 2.

2.2 Open points for service continuity
Open Point 3-a.	SL-RSRP and SD-RSRP in events X1/X2/Y2
	SL-RSRP and SD-RSRP in events X1/X2/Y2 [O423, etc.]
	O423, H691, S432, N024
	no change to Y2, but add SD-RSRP to X1, X2->
China Telecom R2-2400178 
R2-2400572 Samsung 
R2-2400765 Nokia
R2-2401074 InterDigital 

not support:
R2-2401285 OPPO, Huawei



R2-2401285 discusses that In R18 indirect-to-indirect path switch, a new event Z1 is introduced to evaluate whether the source L2 U2N relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2. For threshold1, separate SL-RSRP and SD-RSRP thresholds are defined, so there are some discussions on whether event X1/X2/Y2 also need to be updated to have separate threshold configurations. The consider that the change of legacy R17 event (i.e., X1/X2/Y2) is an NBC change that should be avoided in this stage unless there is a serious problem and further suggest that using a single threshold configuration for event X1/X2/Y2 works
It proposes not to pursue separate threshold configurations for R17 event X1, X2, Y2, and remove the Editor’s Note “Editor's Note:  FFS how to include two thresholds for SL -RSRP and SD-RSRP in event X1, X2, Y2.”..
Question 10– Do companies agree not to pursue separate threshold configurations for R17 event X1, X2, Y2?
	Company
	Answers 
(Yes/ No)
	Comments (If No suggest if it can be done without NBC change)

	InterDigital
	No
	We would prefer fixing the issue identified in Rel18 in all events.

	Xiaomi
	No
	The issue is valid for all events. So we shall resolve the issue from R18.

	Lenovo
	not to pursue
	NBC change should be avoided.

	OPPO
	Yes
	It is NBC change and based on the power control mechanism based on RAN1 specifiation, the single threshold configuration works.

	Samsung
	No
	We support to fix the issue in R18.

	Nokia
	No
	It would be better to fix them in Rel-18. 

	ZTE
	No
	It would be better to fix them in Rel-18.

	China Telecom
	No
	It would be better to fix Even X1/X2 in Rel-18. No change is needed for event Y2

	Huawei, HiSilicon
	Yes
	The change of legacy R17 event (i.e., X1/X2/Y2) is an NBC change that should be avoided in this stage

	Kyocera
	No
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 10 companies provide inputs. 3 companies agree not to pursue, and 7 companies support to have separate threshold configurations for R17 event X1, X2, [Y2?]. 
[7:3] Proposal 10: introduce separate threshold configurations for R17 event X1, X2, [Y2?]. Need to consider UE capability to avoid NBC change to legacy UE.

2.1 Open points for U2U
Open Point 1-a. gNB indication in SIB12 for U2U [O421, etc.]
	gNB indication in SIB12 for U2U [O421, etc.]
	O421, O400-O407, H688, A608, S431
	separate network capability indications in SIB12 for L2 and L3 U2U Relay ->
R2-2400638 OPPO, Huawei, vivo
R2-2401075 InterDigital 

one for L2/L3 U2U discovery, one for L2 U2U communication-> R2-2400686 ZTE

mandatory presence of discoveryConfig in SIB12 for L3, separate indication for L2-> R2-2400951 Apple

No indication for L3 U2U (reusing Rel-17 non-relay indication), new indication for L2 U2U -> R2-2401155 Qualcomm



Question 11– Do companies agree to introduce a new indication in SIB12 for L2 U2U discovery?
	Company
	Answers 
(Yes/ No)
	Comments (If No suggest if it can be done without NBC change)

	InterDigital
	Yes
	We think we should align to Rel17 at this point, as discussion has not concluded yet.

	Xiaomi
	Yes
	

	Lenovo
	Yes
	We prefer to align with legacy.

	OPPO
	Yes with comment
	We understand the indication should be for L2 U2U communication.

	CATT
	Yes
	

	Samsung
	Yes
	We prefer to follow the same as R17 U2N relay.

	Apple
	Yes
	

	Nokia
	Yes
	

	ZTE
	Yes with comment
	It should be clarified the indication indicates the support of L2 U2U relay (including discovery and communication) or indicates the support of L2 U2U relay communication.

	Sharp
	Yes
	

	China Telecom
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Qualcomm
	Fine with L2
	Should be L2 U2U, not discovery

	Kyocera
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 14 companies provide inputs. All companies agree to add network indication for L2 U2U operation. 
[all support] Proposal 11: add an indication in SIB12 for L2 U2U operation.

Question 12– Do companies agree to introduce a new indication in SIB12 for L3 U2U relay discovery?
	Company
	Answers 
(Yes/ No)
	Comments (If No suggest if it can be done without NBC change)

	InterDigital
	Yes
	We think we should align to Rel17 at this point, as discussion has not concluded yet.

	Xiaomi
	Yes
	No strong view. But good to align with other relay cases.

	Lenovo
	Yes
	We prefer to align with legacy.

	OPPO
	Yes
	With optional configuration of discovery configurations in SIB 12, we don’t think it is feasible to support L3 U2U Relay service if the configuration is absent.

	CATT
	Yes
	Align with legacy is preferred if no further technical concern is identified.

	Samsung
	Yes
	We prefer to follow the same as R17 U2N relay.

	Apple
	Follow majority view
	Although this is not strictly necessary, we are fine to follow majority view

	
	
	

	Nokia
	Yes
	

	Sharp
	Yes
	

	China Telecom
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Qualcomm
	No
	As commented online, we don’t see the motivation to introduce gNB capability for L3 U2U relay. Existing non-relay discovery capability can be reused for discovery resource request. For discovery threshold, if not configured, the UE does not need to check according to current RRC specification, then nothing is broken.

	Kyocera
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 13 companies provide inputs. Only one company disagree to add separate indication for L3 U2U relay discovery. 
[11:1] Proposal 12: add an indication in SIB12 for L3 U2U discovery.

3. Recommendation and proposal 
Q1-Q6 have been discussed during F2F offline, and the following proposals are drawn up based on the comments received via offline discussion and F2F discussion:
Proposal 1: An explicit network indication (e.g. retainRelayPath) should be introduced for direct addition/change/release to indicate remote UE to maintain the PC5 unicast link with the source relay UE during Rel-17 I2D/D2I path switch procedures.
Proposal 2: Not to pursue that NW indicates the RRC state (Connected/NotConnected) of the selected target relay UE to the Remote UE when configuring indirect path addition and SRB1 is not configured on the indirect path considering the fact that the configuring split SRB1 may not be turned on in the network deployment.
[Updated WF after further offline] Proposed 3: introduce 1-bit indication in AS container in discovery message and in measurement result to enable Relay UE differentiation by network. It is optional for relay UE to set this indication. It is optional for remote UE to support this indication reporting. (This indication is to help network to decide whether to configure split SRB1 with duplication or not.)
Proposal 4: Add configuration to associate N3C with DRB.
Proposal 5: Not to pursue that the remote UE initiates the transmission of IndirectPathFailureInformation message upon PC5 unicast link release indicated by upper layer at Remote UE, considering the remote UE will update SUI to indicate a PC5 connection is gone.
Proposal 6: Add a T421 stop condition in table 7.1.1 for reception of notification message.

Q7-Q12 have not been discussed in F2F offline, the following proposals are drawn up based on the majority view from offline comments.
[12:5] Proposal 7: Remote UE stops T421 upon reception of RRCReconfigurationCompleteSidelink when split SRB1 with duplication is not configured.
[7:5] Proposal 8: Support N3C indirect path addition/change failure procedure.
[11:4] Proposal 9: T421 is not applicable to scenario 2.
[7:3] Proposal 10: Introduce separate threshold configurations for R17 event X1, X2, [Y2?]. Need to consider UE capability to avoid NBC change to legacy UE.
[all support] Proposal 11: add an indication in SIB12 for L2 U2U operation.
[11:1] Proposal 12: add an indication in SIB12 for L3 U2U discovery.

4. Reference
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.5.89.104 - Actions-related-to-reception-of-NotificationMessage Sidelink-message -
Upon receiving the-NotificationMessageSidelink, the Remote UE shall: «
1>+if the ' UE is-acting-as ‘U2N Remote ‘UE:
2>-if the indicationType is-included:

3>-if the UE-is L2 'U2NRemote UE-in RRC_CONNECTED: «

4>+if MP"is configured and MCG transmission (i.e. direct path) is not suspended; «

—

4>-else-if T301is not running, initiate the RRC -connection re-establishment procedure-as specified-in
5.3.7;¢
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.5.7.3c.2 - |Initiation.

In-case-of MP, a-MP remote UE initiates the procedure to report-indirect path failures -when neither MCG nor indirect
path transmission'is suspended-and-when-one of the following conditions is met: »

1>+upon-detecting a-SL indirect path failure resulting from sidelink radio link failure-on the PCS5 unicast link or
receiption of NotificationMessageSidelink from the L2 U2N Relay UE indicating Uu failure, or indirect path
addition/change failure in‘accordance with5.3.5.17.2.3; or o

1>-upon detecting a N3C indirect-path failure, including N3C connection failure or Uu failure-of the relay UE with
N3C-indirect-path;

Uponinitiating the procedure, the UE shall: «
1>-if the procedure was-initiated-to report-SL indirect path failure: »
2>-reset the sidelink-specific: MAC of this-destination;
2> stop T421 if running; -
1>-suspend-indirect path transmission for-all-SRBs-and DRBs; -

1>-initiate transmissionof the IndirectPathFailureInformation message-in-accordance with-5.7.3c.4; «
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3.~ Specify-mechanismsto-support the following multi-path-scenarios [RAN2, RAN3]: «

A.~AUE is-connected-to-the same-gNBusing-one-direct-path-and-one-indirect-path via-1)-Layer-2 -UE-to-Network

relay.-or-2)-via-another-UE- (where the UE-UE: inter-connection is assumedto-be-ideal).-where-the-solutions

for-1)-are-to-be reused-for-2)-without- precluding-the-possibility-of -excluding-a-part-of the-solutions-which-is
unnecessary for-the-operation for-2). «




