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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At last RAN2#123bis meeting, RAN2 has agreed on a post meeting email discussion [1]. The post email discussion summarized some open issues for further discussion as follows:
	[CAT1] Issue 1: Early capability restriction indication
· Working assumption: Early capability restriction indication is provided in Msg5. Detailed UE behaviour, if any, can be further discussed.
[CAT2] Issue 2: UAI handling for MUSIM
· Normally for the UAI, network can disregard the assistance information and configure the UE (as per TS 38.300).Is this behaviour applicable for UAI to inform temporary capability restrictions? i.e. For MUSIM temporary capability restrictions, can the network reconfigure the UE with the temporarily restricted capabilities until the restrictions are removed, after accepting restrictions? If it is allowed, can the UE consider procedure as successful and send ReconfigurationComplete to inform the network about the restrictions again through the UAI? This could be a generic question on whether it is acceptable that the UE restricts the capabilities for the short interval that the UAI is send and reconfiguration according to restricted capabilities are received.		
[CAT2] Issue 3: Handling of RRC Configurations that partly accept the requested UAI for reactive approach.
· It was agreed that UE should stop the timer for the reactive approach when it receives configuration that does not exceed the requested capability. In some cases, to increase the capacity at NW-B UE may request to release multiple secondary-cells at NW-A.  If NW-A only release one of the secondary-cell, whether UE should accept and stop the timer. OR the UE is allowed to send another UAI to request release of another secondary cell is not clear. In our view, if the provided configuration allows the UE to maintain the RRC connection with minimum functionality the UE should not attempt for another reactive UAI. This needs to be clarified.
[CAT2] ssue 4: Mismatch of UE and NW configuration for reactive approach.
· RAN2 agreement in last meeting says that : On timer expiry UE applies the requested configuration. But further issues related to mismatch of NW and UE configuration and any signalling required is not discussed. For example, if UE request for multiple secondary-cells to be released and NW send configuration to release only one secondary-cell and if this message is not received at UE due to radio conditions, on timer expiry UE and NW may have different configuration. To avoid this mismatch UE need to send another UAI indicating about the released resources.
[CAT3] Issue 5: Impacts to conditional configurations pending for execution due to capability restriction (reactive approach) and other mobility procedures that make use of stored configurations.
[CAT2] Issue 6: Restricted number of CCs
· For restricted capabilities, some companies mentioned “the number of CCs” can be supported, we have some sympathy on this. The number of CCs is simpler, if the UE finds that the total number of CCs is restricted, this can be reported instead of complicated proactive BC signalling.
[CAT2] Issue 7: Wait timer configuration.
· It was agreed that a wait timer for reactive UAI was introduced for reactive approach. However, it should be further discuss whether the “wait timer” should be mandatory configured by the NW if the NW configure the temporary capability restriction for the UE. There was similar discussion in Rel-17 MUSIM, the relevant wait timer is mandatory if UE release request function is configured.
[CAT2 ] Issue 8: Keep solution indication to SN.
· FFS MN indicates SN to use the keep solution, i.e.  to keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps.
[CAT1] Issue 9: UE capability 
[CAT2] Issue 10: Explicitly request specific serving cells or serving cell group to be released for proactive case.
· It was agreed that UE can explicitly request specific serving cells or serving cell group to be released for Rel-18 MUSIM purpose in RAN2 121 bis meeting. And there still remain a FFS that how/whether this works for the proactive case.



This paper will further discuss the following remaining issues：
· [CAT1] Issue 1: Early capability restriction indication
· [CAT2] Issue 2: UAI handling for MUSIM
· [CAT2] Issue 3: Handling of RRC Configurations that partly accept the requested UAI for reactive approach.
· [CAT2] Issue 4: Mismatch of UE and NW configuration for reactive approach.
· [CAT2] Issue 6: Restricted number of CCs
· [CAT2] Issue 7: Wait timer configuration.
· [CAT2] Issue 10: Explicitly request specific serving cells or serving cell group to be released for proactive case.
2. Discussion
2.1 Early indication for RRC_INACTIVE
[bookmark: _Hlk149917632][CAT1] Issue 1: Early capability restriction indication
· Working assumption: Early capability restriction indication is provided in Msg5. Detailed UE behaviour, if any, can be further discussed.
Since the UE can only send temporary UE capability restriction indication in msg5, it is still possible that the configurations received in the Msg4 exceed the UE’s current capability. In the current specification, if the UE is unable to comply with the configuration included in the RRC Resume, the UE will go to RRC_IDLE. In our understanding, this failure handling is mainly used for the case that the UE cannot interpret the configurations or some values of the parameters in RRC Resume. This handling is not suitable for MUSIM temporary capability restriction, as the network can solve MUSIM case easily by proper network implementation. 
The configurations in RRC resume message that would exceed UE temporary capability includes MIMO layer configuration on the PCell, DC and CA configurations. DC and CA are blindly configured or restored in RRC Resume message by the network, which means the network does not know the quality of MCG SCell and SCG when schedules the msg5. Therefore, a proper network implementation is that the network schedules the UE to send the msg5 via PCell. Even if the network firstly tries to schedule on the SCell, the network can fallback to schedule on PCell if the network does not receive the msg5 and also knows this UE supports temporary capability restriction features. So, the UE only needs to ensure the PCell can work, then the msg 5 can be sent successfully by network implementation. And if the UE has temporary capability restriction on the PCell (e.g., MIMO layer reduction on the PCell), the UE should directly go to RRC_IDLE.
Proposal 1 For RRC_INACTIVE UE, if the UE has temporary capability restriction on PCell when the RRC resume is triggered (i.e., RAN paging, RNAU, MO), the UE directly goes to RRC_IDLE instead of initiating RRC resume procedure, otherwise the UE starts RRC resume procedure, and sends early indication in Msg5 if configuration received in RRC resume exceeds the temporary capability.
2.2 Reactive MUSIM capability restriction
 [CAT2] Issue 3: Handling of RRC Configurations that partly accept the requested UAI for reactive approach.
· It was agreed that UE should stop the timer for the reactive approach when it receives configuration that does not exceed the requested capability. In some cases, to increase the capacity at NW-B UE may request to release multiple secondary-cells at NW-A.  If NW-A only release one of the secondary-cell, whether UE should accept and stop the timer. OR the UE is allowed to send another UAI to request release of another secondary cell is not clear. In our view, if the provided configuration allows the UE to maintain the RRC connection with minimum functionality the UE should not attempt for another reactive UAI. This needs to be clarified.
If NW-A only releases one of the secondary-cell, UE does not stop the timer because the current configuration still exceeds the capabilities that UE suggested via capability restriction report. From our understanding, ‘partly accept the requested UAI’ cannot completely solve the MUSIM hardware collision issue, resulting in RRC connection setup failure in NW-B. Moreover, since there are several capabilities will be constrained and the constrained capabilities may be coupled, it is difficult to consider all these cases in the specification. 
Proposal 2 For the reactive approach, the UE does not stop the wait timer when it receives RRC Configurations that partly accept the requested UAI. 
[CAT2] Issue 4: Mismatch of UE and NW configuration for reactive approach.
· RAN2 agreement in last meeting says that : On timer expiry UE applies the requested configuration. But further issues related to mismatch of NW and UE configuration and any signalling required is not discussed. For example, if UE request for multiple secondary-cells to be released and NW send configuration to release only one secondary-cell and if this message is not received at UE due to radio conditions, on timer expiry UE and NW may have different configuration. To avoid this mismatch UE need to send another UAI indicating about the released resources.
Regarding “On timer expiry UE applies the requested configuration”, we think that after UE applied the requested configuration according to temporary capability restriction, it’s complex for UE to send another UAI, e.g. whether start wait timer again for the 2nd UAI, how to handle the 2nd UAI if NW response is not received. 
It’s more reasonable for UE to cancel the temporary capability restriction later, or wait for possible NW reconfiguration, but not to sending another UAI to confirm this temporary capability restriction with NW. 
Proposal 3 UE does not send another UAI to confirm its temporary capability restriction with NW after it applies the requested configuration due to wait timer expiry.
[CAT2] Issue 7: Wait timer configuration.
· It was agreed that a wait timer for reactive UAI was introduced for reactive approach. However, it should be further discuss whether the “wait timer” should be mandatory configured by the NW if the NW configure the temporary capability restriction for the UE. There was similar discussion in Rel-17 MUSIM, the relevant wait timer is mandatory if UE release request function is configured.
We have samilar understanding on this issue, and we are fine to follow the style of Rel-17 MUSIM LeaveWithoutResponseTimer configuration. The musim-WaitTimer-r18 ASN.1 has been drafted in the running CR as below. 
	OtherConfig-v18xy ::=                   SEQUENCE {
musim-GapPriorityAssistanceConfig-r18           ENUMERATED {true}                                     OPTIONAL, -- Need R
musim-CapabilityRestrictionConfig-r18            SetupRelease {MUSIM-CapabilityRestrictionConfig-r18} OPTIONAL -- Need M
}
MUSIM-CapabilityRestrictionConfig-r18 ::=     SEQUENCE {
     musim-candidateBandList-r18                  MUSIM-CandidateBandList-r18               OPTIONAL, -- Need M
     musim-needForGapsConfigNR-r18                  SetupRelease {needForGapsConfigNR-r16}     OPTIONAL, -- Need M
    musim-WaitTimer-r18     ENUMERATED {ms10, ms20, ms40, ms60, ms80, ms100, spare2, spare1},
    musim-ProhibitTimer-r18     ENUMERATED {ms0, ms10, ms20, ms40, ms60, ms80, spare2, spare1}
}



Then we propose that: 
Proposal 4 The wait timer for reactive UAI should be mandatory configured by the NW if the NW configure the temporary capability restriction for the UE.
2.2 The content of MUSIM UAI
		[CAT2] Issue 2: UAI handling for MUSIM
· Normally for the UAI, network can disregard the assistance information and configure the UE (as per TS 38.300).Is this behaviour applicable for UAI to inform temporary capability restrictions? i.e. For MUSIM temporary capability restrictions, can the network reconfigure the UE with the temporarily restricted capabilities until the restrictions are removed, after accepting restrictions? If it is allowed, can the UE consider procedure as successful and send ReconfigurationComplete to inform the network about the restrictions again through the UAI? This could be a generic question on whether it is acceptable that the UE restricts the capabilities for the short interval that the UAI is send and reconfiguration according to restricted capabilities are received.





We understand the issue can happen only in proactive case because we have introduced the wait timer for reactive case for solving the similar issue. After the UE reports the temporary UE capability restriction in proactive case on whether the network can reconfigure the UE without considering the temporary UE capability restriction until the restrictions are removed, We think it shall not be allowed, because the MUSIM temporary UE capability restriction function is enabled by the network itself, if the network does not follow the UE reporting, the network shall not enable this function just like legacy behavior. 
Proposal 5 The network shall not reconfigure the UE without considering the temporary UE capability restriction until the restrictions are removed, i.e., the UE behavior is not specified if the network reconfigures the UE without considering the temporary UE capability restriction after the reporting for proactive case. 
[CAT2] Issue 6: Restricted number of CCs
· For restricted capabilities, some companies mentioned “the number of CCs” can be supported, we have some sympathy on this. The number of CCs is simpler, if the UE finds that the total number of CCs is restricted, this can be reported instead of complicated proactive BC signalling.
This solution was discussed in the previous RAN2 meetings, but does not have sufficient support, since companies have concern on its flexibility. But the proposed solution is quite simple and considering there could be different UE implementations in MUSIM device among UE venders, so we are open to support. From our understanding, the UAI for power saving can be simply extended to Rel-18 MUSIM UAI, which means the UE can indicate the temporary maximum number of CCs per direction (DL/UL) per cell group (MCG/SCG) to the network via UAI. Given above, we have the following proposal: 
Proposal 6 For MUSIM capability restriction reporting, the UE can indicate the temporary maximum number of CCs per DL/UL per MCG/SCG to the network via UAI. 
[CAT2] Issue 10: Explicitly request specific serving cells or serving cell group to be released for proactive case.
· It was agreed that UE can explicitly request specific serving cells or serving cell group to be released for Rel-18 MUSIM purpose in RAN2 121 bis meeting. And there still remain a FFS that how/whether this works for the proactive case.
For this FFS, the chairman note is copied here as follows. 
-	Intel thinks that since we agreed to proactive mechanism, should extend this to non-serving cells. vivo clarifies that most companies agreed it’s beneficial to indicate specific serving cell.
-	Samsung wonders if we need this for proactive.
For reactive approach, as this is related to UE’s current configuration, so the simplest way for the UE is to directly use the serving cell index when setting the UAI. However, this cannot be done for proactive case, as there is no configuration for these restricted capability meaning that the UE can only refer to the UE capability signalling. That’s way we have the above FFS. In the later RAN2 meetings, this FFS has been addressed, see the below agreements. 
	1: The UE can indicate that some frequencies (e.g. frequency ranges, bands or BCs) are impacted by NW B so that they are:
1) forbidden because of collision
2) having restricted (lower) capabilities (e.g. with lower MIMO layer).
4: The restrictions can apply to CA, DC and/or single CC.
UE is allowed to only report the impacted band(s)/frequencies based on a frequency/band filter list (e.g. frequencies/bands), if configured by the network.


Proposal 7 The FFS (FFS that how/whether this works for the proactive case) has been addressed in Rel-18 MUSIM WI. 
3. Conclusion
In this paper, the following proposals are given: 
Proposal 1 For RRC_INACTIVE UE, if the UE has temporary capability restriction on PCell when the RRC resume is triggered (i.e., RAN paging, RNAU, MO), the UE directly goes to RRC_IDLE instead of initiating RRC resume procedure, otherwise the UE starts RRC resume procedure, and sends early indication in Msg5 if configuration received in RRC resume exceeds the temporary capability. 
Proposal 2 For the reactive approach, the UE does not stop the wait timer when it receives RRC Configurations that partly accept the requested UAI. 
Proposal 3 UE does not send another UAI to confirm its temporary capability restriction with NW after it applies the requested configuration due to wait timer expiry.
Proposal 4 The wait timer for reactive UAI should be mandatory configured by the NW if the NW configure the temporary capability restriction for the UE.
Proposal 5 The network shall not reconfigure the UE without considering the temporary UE capability restriction until the restrictions are removed, i.e., the UE behavior is not specified if the network reconfigures the UE without considering the temporary UE capability restriction after the reporting for proactive case. 
Proposal 6 For MUSIM capability restriction reporting, the UE can indicate the temporary maximum number of CCs per DL/UL per MCG/SCG to the network via UAI. 
Proposal 7 The FFS (FFS that how/whether this works for the proactive case) has been addressed in Rel-18 MUSIM WI. 
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