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Introduction
In this contribution, we further discuss the open issues for temporary capability restriction based on the open issue list below [1].
	Issue number 
	Issue description 

	Issue 1 
	Issue: Network’s action upon receiving of the early indication 

	Issue 2 
	Issue: UAI/Early indication processing during handover procedure 

	Issue 3 
	Issue: Whether when a band combination is indicated as forbidden, the fallback combinations of the reported band combination can be considered as forbidden, i.e., Fallback relationship of the forbidden BC and affected BC   

	Issue 4 
	Issue: FFS whether UE should start a timer, e.g., Timer T348, after UE submits preference on the measurement gap requirement information. 

	Issue 5 
	Issue: FFS whether all fields in musim-CapRestriction should be sent to SN. 

	Issue 6 
	Issue: FFS on additional info on how the network set the content of MUSIM band list filter. 

	Issue 7 
	Issue: How to understand the relation between MIMO/BW and CCs within the band, and whether the reactive timer or the proactive timer shall be used for the musim-MaxCC reporting 

	Issue 8 
	Issue: A NOTE was added for early indication saying that the UE does not apply failure handling in case the UE is unable to apply part of the configuration and what the baseline configuration is, the similar issue may also occur after UE enters RRC_CONNECTED state, so FFS similar NOTE may be needed for RRC Reconfiguration. 



Discussion
Proactive signalling structure
MUSIM band list filter (Issue 6)
For proactive approach, there are following agreements in RAN2#123bis meeting:
	For Rel-18 MUSIM dual active operation, UE is configured with the band-filter list by the NW A in the OtherConfig for forbidden/affected band signalling. 
For Rel-18 MUSIM dual active operation, UE indicates its forbidden/affected band combinations (or band(s)) based on the network configured band-filter list, in the UAI signalling to NW A.
For Rel-18 MUSIM dual active operation, UE signals its temporary capabilities restrictions as forbidden band combinations with band indexed to the band-filter list and/or affected band combinations with band indexed to the band-filter list along with explicit fields for restricted (lower) capabilities e.g. maximum MIMO layers.


According to the agreement, the reported restricted bands and/or band combinations refer to the candidate band list provided by the NW. In other words, a band outside the filter cannot be signalled in the UAI. Although it was agreed that the proactive approach can be independent with the current RRC configuration, we understand in order to avoid ping-pong issue for the serving cell, the candidate band list should at least include the serving frequency bands corresponding to the configured serving cells. For example, when the current configuration is CA combination{bandA+bandB+bandC}, and NW enables MUSIM UAI reporting in RRC configuration, then the band list filter in the same RRC message should at least include bandA, bandB and bandC.  
Proposal 1: If the NW enables the temporary restricted capabilities reporting via proactive signalling, the MUSIM band list filter is mandatorily provided by the NW and should at least include the current serving frequency bands.
Proposal 2: If the Proposal 1 is agreed, the TP below can be the baseline.
	musim-CandidateBandList
A list of bands for which the UE is requested to provide information on temporary restricted capabilities for MUSIM operation. Network always includes the band(s) corresponding to the serving frequency in this field.


Restricted capability for CC(s) in combination of bands (Issue 7)
For UE capability reporting, band combinations are used to report CA/DC related capabilities. Currently, there are three types of CA combinations, inter-band CA, intra-band contiguous CA and intra-band non-contiguous CA. In a band combination, one band entry is used to indicate the contiguous CC within a band, and different band entries are used to indicate non-contiguous CC blocks within a band. 
For temporary capability restriction through the UAI, we understand the restricted/forbidden combination of bands should be based on the reported band combinations in UE capability information. In other words, the restricted/forbidden combination of bands should be a sub-set of band combinations with lower capabilities. In this case, similar signalling structure of band combination in UE capability information should be applied. For the restricted/forbidden band combinations in the UAI, the combination like{bandA, bandA, bandB} should be allowed, where the two band entries of bandA refer to intra-band non-contiguous CA. 
Proposal 3: Different band entries are used to indicate intra-band non-contiguous CA for restricted/forbidden band combinations reported through the UAI.
In addition, for capability reporting, the maximum MIMO layer is indicated in perCC level. However, according to the current 38.331, the restricted maximum MIMO layer is reported per band per band combination in the UAI. In our view, this is the compromise considering the trade-off between performance and the signalling overhead. We understand the UAI also indicates the restricted maximum MIMO layer in per-CC level, which is common for all the contiguous CCs within one band entry. 
Proposal 4: The restricted maximum MIMO layer reported in the UAI indicates the maximum per-CC level MIMO layer which is common for all the contiguous CCs in one band entry. 
Fallback issue (Issue 3)
In addition, based on the UAI signalling in current running 38.331 CR, some clarification is needed for the forbidden band combinations (i.e. MUSIM-ForbiddenBandComb-r18), to align the understanding between the UE and the NW. In our view, when a band combination is indicated as forbidden, the lower-order combinations (i.e. fallback combinations) of the reported band combination should not be considered as forbidden. For example, when {A+B+C} is reported as the forbidden band combination, the UE may be able to support the fallback combinations of {A+B},{A+C}and {A}. When a fallback BC is also forbidden, e.g. {A+B}, it should be reported explicitly in the UAI. In other words, there should be no fallback mechanism on the reported forbidden band combination as UE capability reporting. Otherwise, capability restriction on a specific band combination cannot be implemented.
Proposal 5: For the reported forbidden/affected band combinations in the UAI, their fallback combinations should not be considered as forbidden/affected band/band combination. In other words, for the reported forbidden/affected band combinations in the UAI, if their fallback combinations are also forbidden/affected, the UE should explicitly report each of them. 
Similarly, when a lower-order band combination is declared as forbidden, it is also not clear how to understand the temporary capability in a higher-order band combination including the lower-order band combination. For example, when BC{A +B} is reported as forbidden, we understand the BC{A +B +C} is also forbidden. Taking an extreme case as an example, when a one-band combination, e.g. bandA, is reported as forbidden, all the band combinations including bandA should be considered as forbidden. 
Proposal 6: All the higher-order combinations that include the reported lower-order restricted/forbidden band combination should be considered as forbidden/restricted.

Maximum number of CCs (Issue 7)
Granularity and MN-SN coordination
Currently, the UE preference for maximum number of CCs for MUSIM is reported in per-UE level, however, we think the current granularity is too coarse. From UE side, the processing resources and RF resources required for different frequency ranges are usually different. For example, the supported SCS for FR2 is much higher than FR1. Besides, considering the scenario of NR-DC, a mix of FR1 and FR2 has been a typical deployment for NR-DC, e.g. FR1 MCG+FR2 SCG. In this case, a finer granularity to indicate the maximum CCs for a certain frequency range of a certain cell group is considered necessary for better flexibility.
Observation 1: It is beneficial to indicate the maximum number of CCs in per-FR per CG level considering different resources are required for different frequency ranges.
Furthermore, the MN-SN coordination for maximum number of CCs should also be taken into account. Regarding maximum number of CCs for overheating, since the maximum number of CCs is in per-UE level, i.e. across MCG and SCG in NR-DC, the additional signaling for coordination on number of CCs were introduced (i.e. allowedReducedConfigForOverheating), the MN needs to determines the split of number of CCs between MCG and SCG, and sends the maximum number of CCs that the SCG is allowed to configure to SN. However, for maximum number of CCs for power saving, since the maximum number of CCs is in per-CG level, i.e. separately for MCG and SCG in NR-DC, the MN just needs to forward the SCG-specific assistance information reported by UE to SN without additionally handling by MN and additional signaling for inter-node message.
Observation 2: If the maximum number of CCs is in per-UE level, additional handling by MN and signaling for inter-node message are needed for MN-SN coordination; if the maximum number of CCs is in per-CG level, the MN just forwards the SCG-specific assistance information reported by UE to SN without additional impacts on MN-SN coordination.
Proposal 7: To support maximum number of CCs at least in per-CG level without additional impacts on MN-SN coordination. To further discuss to support maximum number of CCs in per-CG per-FR level.
Impacted timer
The next issue is whether to use wait timer or proactive timer when UE requests to restrict maximum number of CCs.
When UE transmits UAI for the reactive signalling, UE can autonomously apply the temporary capability restriction requested in the UAI message. The network is aware that the UE can update the requested restricted capabilities autonomously when the timer expires. For example, when UE requests to release some of the SCells, NW knows that UE can release them when the wait timer expires and those SCells cannot be used.
However, for maximum number of CCs, the wait timer is not the appropriate timer to start when the UE sends the UAI. The reason is that if the UE autonomously reduces maximum number of CCs by releasing some of the SCells, the network has no idea about the released SCells. The UE reports maximum number of CCs to ensure the carrier(s) to be configured won’t exceed the temporary capability restriction which is mainly for future configuration/proactive signalling. Hence it is more reasonable to use prohibit timer. UE indicates the SCell(s) to be released by using musim-Cell-SCG-ToRelease-r18 and preference on maximum number of CCs to prevent the network from re-adding more SCell(s) that exceed the temporary capability restriction.
Proposal 8: UE starts the prohibit timer T346n if initiates transmission of the UAI message to provide maximum number of CCs.

Measurement gap requirement (Issue 4)
Impacted timer
UE can provide UAI message with measurement gap requirement information if the UE has a preference on the measurement gap requirement information for MUSIM operation. There is an FFS whether UE should start a timer, e.g., Timer T348. UE provides measurement gap requirement information based on current RRC configuration, thus, it is more like the reactive signalling and wait timer should be impacted. If the UE needs to do the service in NW B, the UE may need more measurement gap(s) due to RF resource conflict. The UE transmits UAI message with measurement gap requirement information and starts the wait timer, if the wait timer expires, it means the data loss may happen in NW A due the RRM measurement without corresponding measurement gap configured.
Proposal 9: UE starts the wait timer T348 if initiates transmission of the UAI message to provide measurement gap requirement information.

Failure handling after UE enters RRC_CONNECTED state (Issue 8)
In RRC_CONNECTED, the NW may send RRC reconfiguration to the UE which is during DSDA state with restricted capability. In some cases, the RRC reconfiguration may exceed the UE’s temporary capability in NW-A. For example, the proactive UAI is not received from the UE, or the proactive UAI hasn't been reported yet. In this case, reactive UAI is considered to be the baseline mechanism to address the resource conflict issue between the two SIMs. Similar to the early capability restriction procedure before entering RRC_CONNECTED, when the UE is not able to apply the RRC reconfiguration from the NW,  the UE is not required to perform RRC reconfiguration failure for MUSIM scenario. Instead, the UE can store the RRC reconfiguration, and consider it as the baseline for reactive UAI request and possible delta configuration from the NW later. 
Based on the analysis above, we understand the NOTE as below is needed to clarify the UE behavior, just like what we have done for early capability restriction indication procedure.
	NOTE 2:	If the UE is configured (i.e., via SIB1) to send MUSIM temporary capability restriction indication, and if the UE supports MUSIM temporary capability restriction, the UE does not apply above failure handling in case the UE is unable to apply part of the configuration included in RRCResume message due to UE temporary capability restriction for MUSIM operation. It is up to UE implementation how to apply RRCResume message. If UE does not go to RRC_IDLE in this case, UE still considers the received configuration in RRCResume message as the current configuration as the baseline for delta configuration for future reconfigurations. For other cases, if the UE is unable to comply with part of the configuration, it does not apply any part of the configuration, i.e. there is no partial success/failure.



Proposal 10: The UE is not required to perform RRC reconfiguration failure when the UE is unable to apply any part of the configuration in RRCReconfiguration message during RRC_CONNECTED for MUSIM purpose. In this case, the UE still considers the received configuration as the current configuration as the baseline for delta configuration for future configuration.
Proposal 11: If the Proposal 11 is agreed, a NOTE can be added in 5.3.5.8.2 in TS 38.331, the TP below can be the baseline.
	5.3.5.8.2	Inability to comply with RRCReconfiguration
[Text Omitted]
NOTE 1:	The UE may apply above failure handling also in case the RRCReconfiguration message causes a protocol error for which the generic error handling as defined in clause 10 specifies that the UE shall ignore the message.
NOTE 2:	If the UE is unable to comply with part of the configuration except for the case in NOTE 5 below, it does not apply any part of the configuration, i.e. there is no partial success/failure.
NOTE 3:	It is up to UE implementation whether the compliance check for an RRCReconfiguration received as part of ConditionalReconfiguration is performed upon the reception of the message or upon CHO, CPA, CPC, and subsequent CPAC execution (when the message is required to be applied).
NOTE 4:	It is up to UE implementation whether the compliance check for an RRCReconfiguration message received as part of an LTM-Config IE is performed upon the reception of the message or during an LTM cell switch procedure (when the message is required to be applied).
[bookmark: _GoBack]NOTE 5:	If the UE is configured to provide MUSIM assistance information for temporary capability restriction, the UE does not apply above failure handling in case the UE is unable to apply part of the configuration included in RRCReconfiguration message due to UE temporary capability restriction for MUSIM operation. It is up to UE implementation how to apply RRCReconfiguration message. If UE does not perform RRC reconfiguration failure in this case, UE still considers the received configuration in RRCReconfiguration message as the current configuration as the baseline for delta configuration for future reconfigurations.



Conclusion
In this contribution, we further discussed the open issues for MUSIM and have the following proposals:
Proactive signalling structure
Proposal 1: If the NW enables the temporary restricted capabilities reporting via proactive signalling, the MUSIM band list filter is mandatorily provided by the NW and should at least include the current serving frequency bands.
Proposal 2: If the Proposal 1 is agreed, the TP below can be the baseline.
	musim-CandidateBandList
A list of bands for which the UE is requested to provide information on temporary restricted capabilities for MUSIM operation. Network always includes the band(s) corresponding to the serving frequency in this field.


Proposal 3: Different band entries are used to indicate intra-band non-contiguous CA for restricted/forbidden band combinations reported through the UAI.
Proposal 4: The restricted maximum MIMO layer reported in the UAI indicates the maximum per-CC level MIMO layer which is common for all the contiguous CCs in one band entry. 
Proposal 5: For the reported forbidden/affected band combinations in the UAI, their fallback combinations should not be considered as forbidden/affected band/band combination. In other words, for the reported forbidden/affected band combinations in the UAI, if their fallback combinations are also forbidden/affected, the UE should explicitly report each of them. 
Proposal 6: All the higher-order combinations that include the reported lower-order restricted/forbidden band combination should be considered as forbidden/restricted.

Maximum number of CCs
Observation 1: It is beneficial to indicate the maximum number of CCs in per-FR per CG level considering different resources are required for different frequency ranges.
Observation 2: If the maximum number of CCs is in per-UE level, additional handling by MN and signaling for inter-node message are needed for MN-SN coordination; if the maximum number of CCs is in per-CG level, the MN just forwards the SCG-specific assistance information reported by UE to SN without additional impacts on MN-SN coordination.
Proposal 7: To support maximum number of CCs at least in per-CG level without additional impacts on MN-SN coordination. To further discuss to support maximum number of CCs in per-CG per-FR level.
Proposal 8: UE starts the prohibit timer T346n if initiates transmission of the UAI message to provide maximum number of CCs.

Measurement gap requirement
Proposal 9: UE starts the wait timer T348 if initiates transmission of the UAI message to provide measurement gap requirement information.

Failure handling after UE enters RRC_CONNECTED state
Proposal 10: The UE is not required to perform RRC reconfiguration failure when the UE is unable to apply any part of the configuration in RRCReconfiguration message during RRC_CONNECTED for MUSIM purpose. In this case, the UE still considers the received configuration as the current configuration as the baseline for delta configuration for future configuration.
Proposal 11: If the Proposal 11 is agreed, a NOTE can be added in 5.3.5.8.2 in TS 38.331, the TP below can be the baseline.
	5.3.5.8.2	Inability to comply with RRCReconfiguration
[Text Omitted]
NOTE 1:	The UE may apply above failure handling also in case the RRCReconfiguration message causes a protocol error for which the generic error handling as defined in clause 10 specifies that the UE shall ignore the message.
NOTE 2:	If the UE is unable to comply with part of the configuration except for the case in NOTE 5 below, it does not apply any part of the configuration, i.e. there is no partial success/failure.
NOTE 3:	It is up to UE implementation whether the compliance check for an RRCReconfiguration received as part of ConditionalReconfiguration is performed upon the reception of the message or upon CHO, CPA, CPC, and subsequent CPAC execution (when the message is required to be applied).
NOTE 4:	It is up to UE implementation whether the compliance check for an RRCReconfiguration message received as part of an LTM-Config IE is performed upon the reception of the message or during an LTM cell switch procedure (when the message is required to be applied).
NOTE 5:	If the UE is configured to provide MUSIM assistance information for temporary capability restriction, the UE does not apply above failure handling in case the UE is unable to apply part of the configuration included in RRCReconfiguration message due to UE temporary capability restriction for MUSIM operation. It is up to UE implementation how to apply RRCReconfiguration message. If UE does not perform RRC reconfiguration failure in this case, UE still considers the received configuration in RRCReconfiguration message as the current configuration as the baseline for delta configuration for future reconfigurations. 
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