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1. Introduction

In RAN2#123 meeting, RAN2 made the following agreements [1]:
· Use Msg5 for early indication of MUSIM capability restriction for UEs in IDLE. 

· Using LCIDs would avoid any problems for RRC resume procedure. However, there are not many LCIDs left for UL and some other Rel-18 WIs also intend to use them. 

· FFS whether there is a need to use the LCIDs or whether we can reuse the legacy LCIDs.
· Whether we can use the LCIDs (given that multiple WIs may be trying to use them) will be discussed in the main session. How to proceed LCID usage for MUSIM can be discussed in the next meeting based on the main session decision.

· 3: UE sends early indication of MUSIM temporary capability restriction only if the network indicates that it is allowed in SIB1. 

· No support to use RRCReconfigurationComplete for the early indication of MUSIM capability restriction. Can come back if sufficient support.

· If a timer is introduced, RAN2 needs to define UE behaviour when timer expires and network response is not received. RAN2 also needs to define what “network response” means, i.e. is it a RRCReconfiguration message or a particular field or something else?

· FFS whether a timer is needed (e.g. to avoid UE from doing something while the network response has not yet arrived)

· Companies should provide Stage-3 details for the next meeting on UE behaviour when network does or does not respond to the UE request to restrict the capabilities due to MUSIM.
In this contribution, we’d like to address the remaining controversial issues for “proactive” and “reactive” procedures.
2. Discussion 
One post email discussion was organized to address the open issues for “proactive” methods and the following proposals are suggested for online treatment [2]:

Proposal1: [12/12] For proactive UE temporary capability reporting, UE reporting of its impacted frequencies is sufficient and there is no need for UE to additionally report preferred. 

Proposal2: [9/12] UE can indicate impacted band(s) in a BC for the proactive reporting. 

Proposal3: [10/12] UE is allowed to only report the impacted band(s) based on a frequency/band filter list (e.g. frequencies/bands) configured by the network. 

Proposal4: [12/12] UAI based signalling is also used for proactive reporting of temporary UE capability restriction. 

Proposal5: [8/12] A single enable/disable configuration is applied for both “Proactive approach” and “Reactive approach”. 

Proposal6: [11/12] One configuration is used to control all temporary capabilities update. 

Proposal7: RAN2 to further discuss that whether to introduce a prohibit timer for proactive capability restriction reporting. 

Proposal8: The TP in ANNEX is proposed to be captured in draft Running CR

More addition, to have more efficient discussion for R18 MUSIM topic, the WID Rapporteur also listed some open issues for further discussion in RAN2 reflector:

Introduction
This document provides a list of open issues of the Rel-18 MUSIM WI, including: 
Category 1: the important open issues which needs to be addressed over the next two meetings for ensuring successful completion of the Rel-18 MUSIM WI.

Category 2: the open issues identified as FFSs. 

Category 3: the open issues identified by few companies. 

List of open issues
Reactive/proactive approaches on capability restriction 
There are the following open issues.

Proactive approach details:

[Cat 1] [Post123][234] How to indicate the impacted frequencies (including forbidden frequencies, and affected frequencies with lower capabilities) by the UE? 

[Cat 2] [Post123][234] Is the UE reporting based on a network configured frequency filtering? 

[Cat 1] [Post123][234] Whether to introduce a prohibit timer for proactive capability restriction reporting?

[Cat 3] The potential impact to conditional configurations from Rel-18 MUSIM capability restriction. 

Reactive approach details:

[Cat 1] FFS whether a timer is needed (e.g. to avoid UE from doing something while the network response has not yet arrived? UE behavior when timer expires and network response is not received? What does “network response” mean?  

[Cat 3] FFS whether UE can indicate temporary capability restrictions by explicitly indicating a SCG/SCell release via SRB3 for MUSIM purpose. 

How to enable/disable the UE reporting: 

[Cat 1][Post123][234]Whether proactive approach and reactive approach can be enabled separately by the network?

[Cat 1] [Post123][234] Whether a single network enable configuration is applied for all temporary capabilities update? 

[Cat 1] How to remove the capability restriction information? 

[Cat 3] FFS on details of MN-SN coordination of MUSIM temporary capability restrictions.

 

The allowed capability restriction reporting
There are the following open issues for the allowed capability restriction reporting.
[Cat 1] For measurement gap requirement change, FFS on whether the reporting can reuse the current needForGapInfoNR in RRC reconfiguration complete or extend the similar function in UAI.  

[Cat 1] FFS how we signal maximum MIMO layers/bandwidth restriction per CC.

[Cat 2] FFS whether there is a use case for the UE to indicate the temporary supported channel bandwidth for specific serving cells. 

[Cat 2] FFS whether we support indicating temporary capability restrictions on SRS Tx switching capability. FFS whether this could be already indicated by the MIMO layer restrictions.

 
Early indication on capability restriction
There are the following open issues.
Early indication for RRC_INACTIVE: 

[Cat 1] FFS whether there is a need to use the LCIDs or whether we can reuse the legacy LCIDs. Whether we can use the LCIDs (given that multiple WIs may be trying to use them) will be discussed in the main session. 

[Cat 1] What is the UE behavior if the network does not indicate early indication for MUSIM temporary capability restriction is allowed in SIB1? 

 
MUSIM gap priority handling
There are the following open issues. 
[Cat 1] Based on RAN4 LS (R4-2314449), RAN2 needs to introduce signalling to allow UE to request to use “keep solution” collision handling mechanism for requested aperiodic and periodic MUSIM gaps and network to grant UE the use of “keep solution”. 

[Cat 1] Is the prohibit timer agreed in Rel-17 MUSIM reused for MUSIM gap priority preference reporting?

 
UE capability 
[Cat 1] UE capability for Rel-18 MUSIM capability restriction feature.

Given that some open issues are already converged by the post email discussion, we think RAN2 can focus on the following open issue list:
Open issue1: whether to introduce a prohibit timer for proactive capability restriction reporting.
Open issue2: FFS whether a timer is needed (e.g. to avoid UE from doing something while the network response has not yet arrived? UE behavior when timer expires and network response is not received? What does “network response” mean?

Open issue3: FFS whether UE can indicate temporary capability restrictions by explicitly indicating a SCG/SCell release via SRB3 for MUSIM purpose. 

Open issue4: How to remove the capability restriction information? 

For Open issue1, due to fact that the post email only covered proactive method, so prohibit timer is only limited to proactive capability restriction reporting method in the open issue list. Actually, it’s more desirable if RAN2 can analyze the necessity of prohibit timer for both reactive and proactive method. It’s well known that the intention of any prohibit timer introduced for UAI is used to limit the signaling overhead over the air, i.e. it’s a trade-off between signaling overhead and effectiveness of the reporting message. When it comes to MUSIM purpose, the situation is a little bit different. For reactive method, RF resource collision problem is on-going, if MUSIM capability restriction info cannot be reported in time via USIM A, the service happened in USIM B will be delayed, which means performance degradation for USIM B.
Observation 1: For reactive method, RF resource collision problem is on-going, if MUSIM capability restriction info cannot be reported in time via USIM A, the service happened in USIM B will be delayed, which means performance degradation for USIM B.
More addition, for reactive method, a good UE implementation will avoid reporting MUSIM capability restriction info frequently, we believe UE vendor will do the reporting on demand, so there is no worry to care about the overhead issue. It seems prohibit timer is even a bad idea for reactive method.
When it comes to proactive method, since there is no on-going RF resource collision problem. UE can choose any time to report or update capability restriction info. It makes more sense to limit UE reporting behavior for proactive method as any small delay for the reporting will not cause big performance degradation in USIM B.
Observation 2: For proactive method, since there is no on-going RF resource collision problem, any small delay for the capability restriction reporting will not cause big performance degradation in USIM B.
Based on Observation 1 and Observation 2 above, it seems that prohibit timer can be introduced for proactive method but no need for reactive method. It should be noted that during the post email discussion, we also tend to have the following proposal summarized based on majority view: 
Proposal5: [8/12] A single enable/disable configuration is applied for both “Proactive approach” and “Reactive approach”. 

It seems that it will make the signaling design complex if we aim to introduce prohibit timer only for proactive method. If a common prohibit timer is introduced for both reactive and proactive method, the value ‘0’ should be introduced for the prohibit timer to balance the requirement for reactive method.
Proposal1: For prohibit timer, RAN2 is kindly asked to down selection from Option A and Option B:
Option A: Prohibit timer is introduced only for proactive method, i.e. prohibit timer is not applicable for reactive method;
Option B: Prohibit timer is introduced for both reactive and proactive method, at least value ‘0’ should be defined for the prohibit timer.
The next open issue is whether to introduce a wait timer for network response. Before giving the answer, we’d like to clarify the applied scenario first, in our view, the wait timer is not applicable for proactive method. Because there is no on-going RF resource collision problem, NW can choose to have no response for proactive capability restriction info if no immediate action is needed. From UE perspective, a NW response is also not desirable if UE just reports proactive capability restriction info for future purpose.
Proposal2: For R18 MUSIM, wait timer is not needed for proactive procedure.
When it comes to reactive procedure, the situation is quite different. For reactive method, RF resource collision problem is on-going, if USIM A cannot get NW response in time after MUSIM capability restriction info reporting, the service happened in USIM B will be delayed, which may cause significant performance degradation for USIM B, e.g. missing incoming call at USIM B.
Observation 3: For reactive method, RF resource collision problem is on-going, if USIM A cannot get NW response in time after MUSIM capability restriction info reporting, the service happened in USIM B will be delayed, which may cause significant performance degradation for USIM B, e.g. missing incoming call at USIM B.
So we think a wait timer is beneficial to guarantee the performance for MUSIM purpose for reactive procedure. Of course, this wait timer is under NW control.

Proposal3: For R18 MUSIM, wait timer is introduced for reactive procedure and the configuration of the wait timer is under NW control.
The next part is to clarify the meaning of ‘network response’, my understanding is that it refers to RRC reconfiguration. The reason is that for reactive procedure RAN2 has agreed that the capability restriction info can be used for two purposes: indicate serving cell release including SCG release and indicate lower RF capabilities, e.g. MIMO layers. For the former case, RRC reconfiguration is used to release the configuration of any indicated serving cell while for the latter case, it also relies on RRC reconfiguration to update the parameters related to RF capabilities, so it’s quite clear that ‘network response’ means RRC reconfiguration for reactive procedure.
Proposal4: For reactive procedure, ‘network response’ means RRC reconfiguration message.
As for how to use the wait timer, we think the wait timer should be started upon MUSIM capability restriction info used for reactive method is transmitted and will should be stopped if an RRC reconfiguration message is received by the UE while the wait timer is running.
Proposal5: For reactive procedure, the wait timer will be started upon MUSIM capability restriction info used for reactive method is transmitted and will be stopped if an RRC reconfiguration message is received by the UE while the wait timer is running.
As for the UE behavior after the wait timer expires, we think it’s not a good idea for UE to directly go to idle as the service interruption for USIM A is also not acceptable. One acceptable alternative is to let UE apply a default behavior, i.e. use 1 MIMO layer for both UL and DL and/or autonomously release the serving cell indicated in the UAI if no RRC reconfiguration message is received upon the wait timer expires.
Proposal6: Upon the wait timer expires, UE should apply a default behavior, i.e. use 1 MIMO layer for both UL and DL and/or autonomously release the serving cell indicated in the UAI if no RRC reconfiguration message is received while the wait timer is running.  
The next open issue is whether UE can indicate temporary capability restrictions by explicitly indicating a SCG/SCell release via SRB3 for MUSIM purpose.
We think it’s straightforward to allow SRB3 to report SCG/SCell release even if RAN3 impact may be involved, i.e. new cause for SCG release.
Proposal7: For R18 MUSIM, SRB3 is allowed to indicate SCG/SCell release.
Proposal8: Send LS to RAN3 to inform that SRB3 is allowed to indicate SCG/SCell release, let RAN3 fix their spec to align with RAN2 decision if needed.

If SRB1 is used to indicate SCG/SCell release, we think the existing MN-SN coordination signaling can be reused, so no extra enhancement is needed.

Proposal9: If SRB1 is used to indicate SCG/SCell release, the existing MN-SN coordination signaling can be reused, i.e. no extra enhancement is needed for inter-node message to indicate SCG/SCell release.
The last open issue is how to remove the capability restriction information, we think the simplest way is to reuse the legacy principle for other UAI info, i.e. if UE indicates no preference for MUSIM capability restriction, it means the MUSIM capability restriction indicated before has been removed.
Proposal10: If UE indicates no preference for MUSIM capability restriction, it means the MUSIM capability restriction indicated before has been removed.
3. Conclusion
In conclusion, we propose the followings:

Observation 1: For reactive method, RF resource collision problem is on-going, if MUSIM capability restriction info cannot be reported in time via USIM A, the service happened in USIM B will be delayed, which means performance degradation for USIM B.
Observation 2: For proactive method, since there is no on-going RF resource collision problem, any small delay for the capability restriction reporting will not cause big performance degradation in USIM B.
Observation 3: For reactive method, RF resource collision problem is on-going, if USIM A cannot get NW response in time after MUSIM capability restriction info reporting, the service happened in USIM B will be delayed, which may cause significant performance degradation for USIM B, e.g. missing incoming call at USIM B.
Proposal1: For prohibit timer, RAN2 is kindly asked to down selection from Option A and Option B:

Option A: Prohibit timer is introduced only for proactive method, i.e. prohibit timer is not applicable for reactive method;

Option B: Prohibit timer is introduced for both reactive and proactive method, at least value ‘0’ should be defined for the prohibit timer.
Proposal2: For R18 MUSIM, wait timer is not needed for proactive procedure.
Proposal3: For R18 MUSIM, wait timer is introduced for reactive procedure and the configuration of the wait timer is under NW control.
Proposal4: For reactive procedure, ‘network response’ means RRC reconfiguration message.
Proposal5: For reactive procedure, the wait timer will be started upon MUSIM capability restriction info used for reactive method is transmitted and will be stopped if an RRC reconfiguration message is received by the UE while the wait timer is running.
Proposal6: Upon the wait timer expires, UE should apply a default behavior, i.e. use 1 MIMO layer for both UL and DL and/or autonomously release the serving cell indicated in the UAI if no RRC reconfiguration message is received while the wait timer is running.  

Proposal7: For R18 MUSIM, SRB3 is allowed to indicate SCG/SCell release.

Proposal8: Send LS to RAN3 to inform that SRB3 is allowed to indicate SCG/SCell release, let RAN3 fix their spec to align with RAN2 decision if needed.

Proposal9: If SRB1 is used to indicate SCG/SCell release, the existing MN-SN coordination signaling can be reused, i.e. no extra enhancement is needed for inter-node message to indicate SCG/SCell release.
Proposal10: If UE indicates no preference for MUSIM capability restriction, it means the MUSIM capability restriction indicated before has been removed.
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