
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]3GPP TSG-RAN WG2 Meeting #122 electronic             	R2-2306688
22 – 26 May 2023                                       

Source:	Lenovo (Rapporteur)
[bookmark: Title]Title:	[AT122][414][Relay]Handling of PC5 connection release during RRC re-establishment (Lenovo)
[bookmark: Source]Agenda Item:	6.3.1
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: _Ref86053713][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This is the trigger of the following email discussion:
[AT122][414][Relay] Handling of PC5 connection release during RRC re-establishment (Lenovo)
	Scope: Discuss the proposal from R2-2305849 on handling of PC5 connection release while RRC re-establishment is ongoing and agree on a way forward.
	Intended outcome: Report in R2-2306688 and agreeable CR in R2-2306689
	Deadline: Thursday 2023-05-25 2000 KST

2. Discussion
Based on 5.8.9.10.4 in RRC specification, the L2 U2N Remote UE in RRC_CONNECTED shall initiate the RRC connection re-establishment procedure upon receiving the NotificationMessageSidelink if T301 is not running. Based on 5.3.7.7 of TS38.331, the L2 U2N Remote UE shall perform the actions upon going to RRC_IDLE upon receiption of NotificationMessageSidelink indicating relayUE-HO or relayUE-CellReselection if T301 is running. According to Rel-17 L2 U2N relay, relay UE can decide to transmit NotificationMessageSidelink or PC5 unicast link release due to relay HO, RLF, cell reselection or establishment/Resume failure. In current specification (5.3.7.2), L2 U2N Remote UE in RRC_CONNECTED shall initiate the re-establishment procedure upon PC5 unicast link release indicated by upper layer at L2 U2N Remote UE regardless of whether T301 is running or not. 
The case discussed in [2][3] is that L2 U2N Remote UE receives PC5 unicast link release when the remote UE is performing re-establishment procedure (i.e. T301 is running). In this case, the remote UE will initiate a second re-establishment procedure and perform cell/relay selection (starts T311) while T301 for first re-establishment procedure is running according to the current specification. That means the remote UE maintains two re-establishment procedures in parallel according to the current specification.
Q1: Do the companies agree to address the above case/issue? If no, please clarify.
	Company
	Yes/No
	Comments

	Lenovo
	Yes
	

	Xiaomi
	No
	We understand this is not a valid case. According to the spec as following, relay UE would either send notification message or release the unicast connection by upper layer. After notification message transmission, it’s up to remote UE to release the unicast connection. However, the above case refers to relay UE release the connection after sending notification message.


[bookmark: _Toc131064482][bookmark: _Toc60776825]5.3.10.3	Detection of radio link failure
…
A L2/L3 U2N Relay UE shall:
1>	upon detecting radio link failure:
2>	it either indicates to upper layers (to trigger PC5 unicast link release) or sends Notification message to the connected L2/L3 U2N Remote UE(s) in accordance with 5.8.9.10.
[Rapp]
The procedure related to Uu RLF is that AS layer of relay UE indicate to upper layer to trigger PC5 unicast link release upon detecting radio link failure. Then, upper layer of relay UE transmits PC5 unicast link release message. Once upper layer of remote UE receives PC5 unicast link release message from relay UE, upper layer of remote UE indicates to AS layer which trigger to initiate re-establishment procedure.
Based on comment from Xiaomi, Xiaomi assumes that relay UE itself releases PC5 unicast connection but does not transmit PC5 unicast link to remote UE at all. Again, in 5.3.7.2, upper layer of remote UE receives PC5 unicast link release. Then, indicate to As layer of remote UE who initiates re-establishment procedure.
5.3.7.2	Initiation
1>	upon PC5 unicast link release indicated by upper layer at L2 U2N Remote UE in RRC_CONNECTED.



	ZTE
	Yes
	

	vivo
	Yes
	[bookmark: OLE_LINK1]We think it’s possible when the L2 U2N Remote UE has triggered a RRC re-establishment procedure firstly due to conditions detected by itself (e.g., PDCP integrity check failure, RRCReconfiguration failure etc), other than PC5 unicast link release and PC5 notification indicated from the serving L2 Relay UE. Afterwards, when there is the PC5 unicast link release indicated from the serving L2 Relay UE, the L2 U2N Remote UE has to decide whether to continue the on-going RRC re-establishment procedure or not. Similar handling can be reused here as we agreed for the case of PC5 notification indicated from the serving L2 Relay UE.

	MediaTek
	No
	Agree with Xiaomi
[Rapp] see response to Xiaomi.

	Sharp
	Yes
	

	LG
	No
	The remote UE is already performing re-establishment procedure due to any reason. In this case, the remote UE receives notification message from the relay UE and the upper layer of the remote UE decides PC5 link release. The remote UE can do perform re-establishment procedure.
In this case, why the remote UE has to restart the re-establishment procedure? ([Rapp] that is the issue we want to address. In the current specification, remote UE will restart re-establishment procedure when remote UE receives PC5 unicast release message and T301 is running) I don’t understand the reason. I think the remote UE keeps the previous re-establishment procedure, not restarting T301 timer.
[LG] Ok, I clear understanding the issue now. I think we need to address this issue Thank you.

	CMCC
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Futurewei
	Yes
	

	Nokia
	Yes
	

	Apple
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary:
12 companies provided the input. 10 companies agreed with the intention. 2 companies (Xiaomi and MediaTek) objected. Based on the comments, they may misunderstand the intention. After f2f offline discussion with Xiaomi and MediaTek, they understood the intention now. In addition, Oppo and Samsung did not provide the input for Q1. But they provided the preference for solutions. No proposal is needed for this part.


Three options are shown below based on online discussion.
Option 1 from R2-2305849
This option aims to align with the case that UE receives NotificationMessageSidelink while T301 is running [2] which has been captured in RRC specification. Specifically, upon PC5 unicast link release indicated by upper layer, L2 U2N Remote UE shall initiate the re-establishment procedure if T301 is not running (see first change). L2 U2N Remote UE shall enter RRC_IDLE upon PC5 unicast link release indicated by upper layer if T301 is running(see second change). Two changes from R2-2305849 are listed below

First change:
5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
1>	upon detecting radio link failure of the MCG and t316 is not configured, in accordance with 5.3.10; or
……
1>	upon PC5 unicast link release indicated by upper layer at L2 U2N Remote UE in RRC_CONNECTED while T301 is not running.
NOTE 0:	It is up to UE implementation whether to initiate the procedure while T346g is running.
Upon initiation of the procedure, the UE shall:
1>	stop timer T310, if running;
1>	stop timer T312, if running;
1>	stop timer T304, if running;

Second change: 
[bookmark: _Toc60776811][bookmark: _Toc131064467]5.3.7.7	T301 expiry or selected cell/L2 U2N Relay UE no longer suitable
The UE shall:
1>	if timer T301 expires; or
1>	if the selected cell becomes no longer suitable according to the cell selection criteria as specified in TS 38.304 [20]; or
1>	if the (re)selected L2 U2N Relay UE becomes unsuitable; or
1> upon receiption of NotificationMessageSidelink indicating relayUE-HO or relayUE-CellReselection; or:
1> upon PC5 unicast link release indicated by upper layer at L2 U2N Remote UE:
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure'.


Option 2: UE shall stop timer T301, if running
In this option, UE shall stop timer T301 in the case that UE initiates a second re-establishment procedure upon PC5 unicast link release indicated by upper layer and T301 for first re-establishment procedure is running. Specifically, UE receives PC5 unicast link release when T301 is running. Then, UE initiates a second re-establishment procedure and stops T301 for the first re-establishment procedure. UE starts T311 for cell/relay selection during the second re-establishment procedure. UE transmits re-establishment request message and starts T301 once a suitable relay/cell is selected.
Two changes for this option are listed below based on the R2-2306751 and online discussion.

First Change:
[bookmark: _Toc60776806][bookmark: _Toc131064461]5.3.7.2	Initiation
……
Upon initiation of the procedure, the UE shall:
1>	stop timer T310, if running;
1>	stop timer T312, if running;
1>	stop timer T304, if running;
1> stop timer T301, if running;
1>	start timer T311;
1>	stop timer T316, if running;
1>	if UE is not configured with attemptCondReconfig:

Second Change:

	Timer
	Start
	Stop
	At expiry

	T301
	Upon transmission of RRCReestabilshmentRequest
	Upon reception of RRCReestablishment or RRCSetup message as well as when the selected cell becomes unsuitable or the (re)selected L2 U2N Relay UE becomes unsuitable, upon reception of notificationMessageSidelink indicating relayUE-HO or relayUE-CellReselection.
upon PC5 unicast link release indicated by upper layer at L2 U2N Remote UE in RRC_CONNECTED while T301 is running.
	Go to RRC_IDLE



Option 3: ‘restart’ timer T301, if running 
During online discussion, some companies proposed to restart timer T301 when the second re-establishment procedure is triggered if T301 for the first re-establishment is running. In this option, the remote UE transmits the re-establishment request to gNB via the first relay UE and starts T301. Upon PC5 unicast link release indicated by upper layer at L2 U2N Remote UE, UE initiates the second re-establishment procedure and restart T301 if T301 is running. According to the current specification, PC5 link will be released since PC5 unicast link release is received by the remote UE. The remote UE has to perform cell/relay selection first during re-establishment procedure according to the RRC specification. Therefore, both T311 and T301 are running in parallel in the option3 (see first change and second change).
In legacy, UE starts T301 when the suitable relay/cell is selected and transmit re-establishment request. In this option, T301 may be running when the suitable relay/cell is selected and transmit re-establishment request. Therefore, UE can not start T301 if T301 is running when the suitable relay/cell is selected and transmit re-establishment request (see third change). Furthermore, re-establishment request should be transmitted after a new relay/cell is selected (see fourth change).

Potential changes for the option3 are listed below.
First change: 
5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
1>	upon detecting radio link failure of the MCG and t316 is not configured, in accordance with 5.3.10; or
……
1>	upon PC5 unicast link release indicated by upper layer at L2 U2N Remote UE in RRC_CONNECTED.
NOTE 0:	It is up to UE implementation whether to initiate the procedure while T346g is running.
Upon initiation of the procedure, the UE shall:
1>	stop timer T310, if running;
1>	stop timer T312, if running;
1> stop timer T304, if running;
1> start timer T311;
1>	restart timer T301, if running;
1>	stop timer T316, if running;

Second Change:

	Timer
	Start
	Stop
	At expiry

	T301
	Upon transmission of RRCReestabilshmentRequest 
upon PC5 unicast link release indicated by upper layer at L2 U2N Remote UE in RRC_CONNECTED while T301 is running.
	Upon reception of RRCReestablishment or RRCSetup message as well as when the selected cell becomes unsuitable or the (re)selected L2 U2N Relay UE becomes unsuitable, upon reception of notificationMessageSidelink indicating relayUE-HO or relayUE-CellReselection.

	Go to RRC_IDLE



Third change: 
[bookmark: _Toc131064463]5.3.7.3a	Actions following relay selection while T311 is running
Upon selecting a suitable L2 U2N Relay UE, the L2 U2N Remote UE shall:
1>	indicate to upper layer to trigger the PC5 unicast link establishment with the selected L2 U2N Relay UE, if a new L2 U2N Relay UE is selected;
……
1>	stop the cell selection procedure, if ongoing;
1> start timer T301 if T301 is not running;
1> release the RLC entity for SRB0, if any;

Fourth change: 
	Timer
	Start
	Stop
	At expiry

	T301
	Upon transmission of RRCReestabilshmentRequest if T301 is running

	Upon reception of RRCReestablishment or RRCSetup message as well as when the selected cell becomes unsuitable or the (re)selected L2 U2N Relay UE becomes unsuitable, upon reception of notificationMessageSidelink indicating relayUE-HO or relayUE-CellReselection.

	Go to RRC_IDLE




Q2: Which option(s) do the companies prefer if yes for Q1?
	Company
	Option(s)
	Comments

	Lenovo
	Option1 or Option 2
	Option1&option2: both options are fine. 
It is better to have unified solution for both the reception of notification message and PC5 unicast release message. And the change is limited to the specification related to SL relay part. Therefore, option1 could be better from 3GPP specification point of view. 
On option 3: It has a challenge in legacy specification. Some legacy behaviours are changed. And the behaviours are not aligned with legacy re-establishment procedure. For example, both T301 and T311 are running.

	OPPO
	1 or 2
	

	Samsung
	Option 2
	We think that option 2 is simple. 
For option 1, we are not sure whether the second change is needed. It is understood that the remote UE is to perform suitable relay UE/cell selection when the RRC connection reestablishment procedure is initiated so that the remote UE’s behaviour (i.e., going to RRC_IDLE) could be covered with existing conditions without the newly added condition.

	ZTE
	Option 1 or 2
	Slightly prefer option 1 to align with the style of notification case.

	vivo
	Option 1
	As replied in Q1, it’s a straightforward way to align handling with the case that UE receives NotificationMessageSidelink while T301 is running.

	Sharp
	Option 1
	Option 1 avoids a second RRC re-establishment attempt which we think it is aligned with legacy behaviour.

	LG
	Option 1
	Option 1 keep doing the first re-establishment procedure. Restarting timer T301 is not needed.

	CMCC
	Option 1
	We prefer option 1, which brings less impact to spec.

	Huawei, HiSilicon
	Option 1
	

	Futurewei
	Option 1
	

	Nokia
	Option 1
	

	Apple
	Option 1
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary:
12 companies provided the input. There is a clear majority to support option1. CR based on option1 will be prepared for further discussion.

Proposal 1: Option1 i.e., CR R2-2306689 can be agreed.

3. Conclusion
Proposal 1: Option1 i.e., CR R2-2306689 can be agreed.
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