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RAN2 has made on the following agreements regarding the wait timer behavior related to 1 second UAI retransmission during handover at the last RAN2 meeting [1].
	Issue  2, UAI/Early indication processing during handover procedure
R2-2400605	Remaining issue of MUSIM temporary capability restriction	NEC	discussion	Rel-18	NR_DualTxRx_MUSIM-Core
Proposal 1: The legacy handing for Rel-17 MUSIM UAI information during handover procedure is reused for temporary capability restriction of MUSIM.
Proposal 2: No further enhancement is needed for early indication of temporary capability restriction during handover.

Discussions based on the contribution(s) above:
· Xiaomi support P1, and think early indication needs to be forwarded. Nokia agree. QC agree and think early indication can be added. 
· LG has different understanding, and think we need to handle the timers.
The legacy handling for Rel-17 MUSIM UAI information during handover procedure is reused for temporary capability restriction of MUSIM.
No further enhancement is needed for early indication of temporary capability restriction during handover.
Can discuss further any impact to the RRC specification



In this contribution, we address and resolve potential issues that may arise regarding the wait timer behaviour during handover:
	[RIL]: L012 [Delegate]: LGE (Hongsuk) [WI]: MUSIM [Class]: 1 [Status]: ToDo [TDoc]: R2-24xxxx (Will be submitted with TP) [Proposed Conclusion]: 
[Description]: We have identified issues during handover where unexpected cases arise due to running wait timer initiated by transmitting the UAI before handover.
The cause of the problem is that the UE starts the wait timer when initially transmitting the UAI before handover and the UE doesn’t stop the wait timer when performing the handover. This results in different issues in case when the UE decides to send UAI retransmission during handover and in another case when the UE decides not to send UAI retransmission.
If the UE decides NOT to re-transmit UAI for temporary capability restriction during Handover, the UE may operates based on misaligned configuration after the handover because the wait timer that has started before the handover will expire.
If the UE decides to re-transmit UAI for temporary capability restriction during the handover, because the wait timer started before the handover may expire, not only the UE may operates based on misaligned configuration after the handover for a while but the UE may also re-start a redundant wait timer to the network for the already restricted configuration.
[Proposed Change]: RAN2 determines one of the following options for stopping the wait timer when initiating the mobility:
Option 1. The UE stop the wait timer if a mobility is initiated within 1 second after transmitting the UAI to the network for temporary capability restriction.
1>	if this procedure is executed for the MCG:
<omitted..>
2> if the UE initiated transmission of a UEAssistanceInformation message for the corresponding cell group during the last 1 second:
3> stop timer T348, if running;
Option 2. The UE stop the wait timer whenever a mobility is initiated.
1>	if this procedure is executed for the MCG:
<omitted..>
2> stop timer T348, if running;
[Comments]: 




Discussion
After the previous RAN2 meeting, according to the draft R18 RRC spec, the UE may perform UAI retransmission for temporary capability restriction during handover. The relevant RRC procedure text as the following [2]:
	[bookmark: _Toc60776760][bookmark: _Toc156129693]5.3.5.3	Reception of an RRCReconfiguration by the UE
<omitted..>
1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG and when MAC of an NR cell group successfully completes a Random Access procedure triggered above; or,
1>	if sl-PathSwitchConfig was included in reconfigurationWithSync included in spCellConfig of an MCG, and when successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE); or,
1>	if rach-LessHO was included in reconfigurationWithSync included in spCellConfig of an MCG, and upon indication from lower layers that the RACH-less handover has been successfully completed; or,
1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG and the RRCReconfiguration message is applied due to an LTM cell switch execution and upon an indication from lower layer that the LTM cell switch execution has been successfully completed:
<omitted..>
2>	if reconfigurationWithSync was included in masterCellGroup or secondaryCellGroup:
3>	if the UE initiated transmission of a UEAssistanceInformation message for the corresponding cell group during the last 1 second, and the UE is still configured to provide the concerned UE assistance information for the corresponding cell group; or
3>	if the RRCReconfiguration message is applied due to a conditional reconfiguration execution or an LTM cell switch procedure, and the UE is configured to provide UE assistance information for the corresponding cell group, and the UE has initiated transmission of a UEAssistanceInformation message for the corresponding cell group since it was configured to do so in accordance with 5.7.4.2:
4>	initiate transmission of a UEAssistanceInformation message for the corresponding cell group in accordance with clause 5.7.4.3 to provide the concerned UE assistance information;
4>	start or restart the prohibit timer (if exists) or the leave without response timer or the wait timer for the MUSIM associated with the concerned UE assistance information with the timer value set to the value in corresponding configuration;



However, we have identified issues during handover where unexpected cases arise due to running wait timer initiated by transmitting the UAI before handover. 
The cause of the problem is that the UE starts the wait timer when initially transmitting the UAI before handover and the UE doesn’t stop the wait timer when performing the handover. This results in different issues in case when the UE decides to send UAI retransmission during handover and in another case when the UE decides not to send UAI retransmission. Before analysing the two cases below, let's keep in mind that the UE has already initiated a wait timer of up to 100ms before receiving the Handover command.

Issue case 1. The UE decides NOT to re-transmit UAI for temporary capability restriction during handover
In this case, the UE has transmitted a UAI for a temporary capability restriction before handover but later the UE determines that UAI retransmission is no longer necessary upon applying target cell configuration of handover. 
The issue arises when the UE decides not to send UAI retransmission during handover, i.e. applying the RRC Reconfiguration including reconfiguration with sync, yet the UE takes no action regarding the already running wait timer. If the wait timer that has initiated before the handover expires before the handover complete, the UE action for the wait timer expiry (5.3.5.19) is stored as the next RRC procedure during the handover. 
The issue even also arises after the handover complete because, the UE decided not to retransmit UAI in this case; the wait timer does NOT restart, leading to the previous wait timer expiry after handover.
As a result, the UE will face to proceed with the stored UE action for the wait timer expiry (5.3.5.19), leading to the UE performing a temporary capability restriction unexpectedly. 
Furthermore, since the target cell is unaware of this situation, the UE operates based on misaligned configuration which could lead to wrong scheduling, resulting in radio link failure or configuration errors. 
To address this issue, the UE may need to request the restriction removal that is redundant signalling if the wait timer stops when initiating the handover. 
Observation 1.	If the UE decides NOT to re-transmit UAI for temporary capability restriction during Handover, the UE may operates based on misaligned configuration after the handover because the wait timer that has started before the handover will expire.


Issue case 2. The UE decides to re-transmit UAI for temporary capability restriction during handover
This case occurs when the UE has transmitted a UAI for a temporary capability restriction before handover, and still determines the need to transmit the temporary capability restriction during the handover. 
The issue arises like the case 1 above if the wait timer expires before the completion of the handover, as the action for wait timer expiry (5.3.5.19) is stored as the next RRC procedure for the UE during the handover. Moreover, in this case, while processing the RRC Reconfiguration, the UE decides on UAI retransmission and restarts the wait timer when re-transmitting the UAI.
As a result, after the completion of the RRC Reconfiguration including reconfiguration with sync, i.e HO procedure complete, the UE proceeds with the stored UE action for wait timer expiry, autonomously restricting the target cell configuration before the configured timer period with the target cell expires. In addition, if there is no response from the target cell, the UE will encounter another wait timer expiry for handling the same restriction.
Perhaps the target cell might provide an updated RRC Reconfiguration containing the restriction to the UE later. However, similar to the case 1, at least until the target cell provides an RRC Reconfiguration containing the restricted configuration, the UE operates based on misaligned configuration. Also, we think that requesting the same restriction already restricted in the target cell configuration leads to redundant signalling between the network and the UE.
Observation 2.		If the UE decides to re-transmit UAI for temporary capability restriction during the handover, because the wait timer started before the handover may expire, not only the UE may operates based on misaligned configuration after the handover for a while but the UE may also re-start a redundant wait timer to the network for the already restricted configuration.


Solution
The main issue of the above two cases is that the wait timer may expire before the handover complete. We are considering that the UE may always require a RACH procedure for handover, and this RACH procedure often leads to the wait timer expiring before the handover is complete. The UE can receive a T304 timer value of up to 1000ms, and since the UE may not succeed in the RACH procedure on the first attempt, we believe that the problem will occur quite frequently.
To resolve the problem, we think that, as the simplest solution, an additional timer handling action should be specified in the RRC spec to stop the wait timer when initiating handover. Then, two possible options for stopping the wait timer could be considered, as follows.
· Option 1. The UE stop the wait timer if the UE performs a mobility within 1 second after transmitting the UAI to the network for temporary capability restriction.
· Option 2. The UE stop the wait timer whenever performing any mobility.

Option 1 allows the UE to stop the wait timer only if the UE precisely determines that the target cell did not acknowledge the UAI transmitted before handover. If the UE transmits the UAI more than 1 second before performing handover, the UE can rely on network handling for the UAI, as inter-node coordination would likely ensure the target cell's awareness of this restriction.
Option 2, on the other hand, allows the UE to stop the wait timer whenever any mobility is executed, regardless of the 1-second UAI retransmission rule. We believe this option can be the simplest solution to address all potential issues (if may) and can be the simplest spec design.
Therefore, based on the above, we propose the following.
Proposal 1.	RAN2 determines one of the following options for stopping the wait timer when initiating the mobility:
Option 1. The UE stop the wait timer if a mobility is initiated within 1 second after transmitting the UAI to the network for temporary capability restriction.
Option 2. The UE stop the wait timer whenever a mobility is initiated.

We also provide related Text Proposals in the Annex corresponding to Proposal 1.
Proposal 2.	RAN2 is also asked to consider two TPs in Annex for the wait timer handling: 5.1 for Option 1 and 5.2 for Option 2.

Conclusion
It is proposed to discuss and decide on the following proposals:
Observation 1.	If the UE decides NOT to re-transmit UAI for temporary capability restriction during Handover, the UE may operates based on misaligned configuration after the handover because the wait timer that has started before the handover will expire.
Observation 2.		If the UE decides to re-transmit UAI for temporary capability restriction during the handover, because the wait timer started before the handover may expire, not only the UE may operates based on misaligned configuration after the handover for a while but the UE may also re-start a redundant wait timer to the network for the already restricted configuration.
Proposal 1.	RAN2 determines one of the following options for stopping the wait timer when initiating the mobility:
Option 1. The UE stop the wait timer if a mobility is initiated within 1 second after transmitting the UAI to the network for temporary capability restriction.
Option 2. The UE stop the wait timer whenever a mobility is initiated.
Proposal 2.	RAN2 is also asked to consider two TPs in Annex for the wait timer handling: 5.1 for Option 1 and 5.2 for Option 2.
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Annexes
TP for option 1
	5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
1>	if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;
1>	stop timer T430 if running;
1>	if no DAPS bearer is configured:
2>	stop timer T310 for the corresponding SpCell, if running;
1>	if this procedure is executed for the MCG:
2>	if timer T316 is running;
3>	stop timer T316;
3>	if the UE supports RLF-Report for fast MCG recovery procedure as specified in TS 38.306 [26]:
4>	set the elapsedTimeT316 in the VarRLF-Report to the value of the elapsed time of the timer T316;
4>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
3>	else:
4>	clear the information included in VarRLF-Report, if any;
2>	resume MCG transmission, if suspended.
2> if the UE initiated transmission of a UEAssistanceInformation message for the corresponding cell group during the last 1 second:
3> stop timer T348, if running;




TP for option 2
	[bookmark: _Toc156129697]5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
1>	if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;
1>	stop timer T430 if running;
1>	if no DAPS bearer is configured:
2>	stop timer T310 for the corresponding SpCell, if running;
1>	if this procedure is executed for the MCG:
2>	if timer T316 is running;
3>	stop timer T316;
3>	if the UE supports RLF-Report for fast MCG recovery procedure as specified in TS 38.306 [26]:
4>	set the elapsedTimeT316 in the VarRLF-Report to the value of the elapsed time of the timer T316;
4>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
3>	else:
4>	clear the information included in VarRLF-Report, if any;
2>	resume MCG transmission, if suspended.
2> stop timer T348, if running;
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