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1 Introduction
This contribution discusses UE behaviour when there is no capability restriction to be reported in the first UAI after early indication.
2 Discussion
First of all, it should be noted that the UAI is an optional message, and it is up to UE whether/when to send the UAI. Even if the UE sends the early indication during the RRC setup/resume procedure, it is questionable whether the UE sends the UAI message with MUSIM capability restriction information after switching to the RRC connected state. One example of such case is:
· UE sends the early indication to NW A considering that some CA(s) cannot be supported due to the RRC connection in NW B;
· UE received the RRC configuration from NW A. The configuration is compatible with temporary capability restriction of the UE, and none of the bands within the candidate band list provided by the NW is restricted.
Depending on MUSIM band list filter, the above case might be occurred frequently because detailed MUSIM temporary capability restrictions may be on bands which are not of particular interest for the network operator.
Besides, it could be also possible that UE would have moved to RRC_IDLE in NW B during the time interval between sending early indication and the time of receiving RRCReconfiguration including OtherConfig, configuring the UE to send temporary capability restrictions.
Observation 1: After sending the early indication, there are cases where the UE has no need to send the UAI with capability restriction information after entering RRC_CONNECTED. 
For the above case, during the period that UE maintains the RRC connection with NW A, if the UE switched to RRC_IDLE state in NW B, the early indication due to the temporary capability restriction in NW A is no longer valid. If such a case happens the UE should indicate the removal of the early indication to the NW A, otherwise, the NW A will continue with conservative configuration which leads to performance degradation. Off late, 3gpp has introduced many features such as early measurement reporting to enable the network to configure CA/DC and other features quickly after moving to RRC_CONNECTED. This is because there is a tangible impact on the user experience with many of the 5G usecases when conservative configuration is used. We also need to note that the UAI doesn’t have a processing delay specified, unlike other messages. Therefore, it is not clear how long the conservative configuration will last, and it is quite possible that the network keeps this configuration until the UE moves to RRC_IDLE and again transitions back to RRC_CONNECTED, which can seriously hamper the user experience.
Observation 2: It is beneficial for network to know whether the UE is still under capability restriction state as indicated by early indication or the UE has removed the capability restriction if no UAI message followed. 
In RAN2#123-bis, it was agreed that the UE can indicate the removal of the MUSIM capability restriction by not including any fields in musim-CapRestriction. The purpose for this agreement is to enable the network to configure the UE with its actual capabilities. Based on the agreement, we have the following in TS 38.331, regarding the initiation of UAI procedure.
	A UE capable of providing MUSIM assistance information for temporary capability restriction may initiate the procedure if it was configured to do so, upon determining it has temporary capability restriction or upon determining the removal of the capability restriction.



So we understand the removal method is also applicable for early indication. That is, an UAI message with empty musim-CapRestriction can be used to indicate the removal of the early indication if no UAI to indicate the detailed temporary capability restriction has been sent following the early indication by the UE. Thus, it is proposed to capture such UE behaviour.
Proposal 1: UE sends UAI with empty musim-CapRestriction to indicate the removal of temporary capability restrictions reported in early indication, if there is no restriction at the time of reception of musim-CapabilityRestrictionConfig.
Proposal 1A: Adopt Text Proposal TP1 as provided.
3 Conclusion
Request RAN2 to discuss and agree to the following proposal:
Observation 1: After sending the early indication, there are cases where the UE has no need to send the UAI with capability restriction information after entering RRC_CONNECTED. 
Observation 2: NW needs to know whether the UE is still under capability restriction state as indicated by early indication or the UE has removed the capability restriction if no UAI message followed. 
Proposal 1: UE sends UAI with empty musim-CapRestriction to indicate the removal of temporary capability restrictions reported in early indication, if there is no restriction at the time of reception of musim-CapabilityRestrictionConfig.
Proposal 1A: Adopt Text Proposal TP1 as provided.
4 References
1.  TS 38.331 V18.1.0
5 TP1 
<begin>

1>	if configured to provide MUSIM assistance information for leaving RRC_CONNECTED:
2>	if the UE needs to leave RRC_CONNECTED state and the timer T346g is not running:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide MUSIM assistance information for leaving RRC_CONNECTED;
3>	start the timer T346g with the timer value set to the musim-LeaveWithoutResponseTimer;
1>	if configured to provide MUSIM assistance information for gap preference:
2>	if configured to provide MUSIM assistance information for gap priority preference:
3>	if the UE has a preference on the MUSIM gap(s) and the UE did not transmit a UEAssistanceInformation message with musim-GapPreferenceList since it was configured to provide MUSIM assistance information for gap preference; or
3>	if the UE has a preference on the MUSIM gap(s) and the UE did not transmit a UEAssistanceInformation message with musim-GapPriorityPreferenceList since it was configured to provide MUSIM assistance information for gap priority preference; or
3>	if the current musim-GapPreferenceList is different from the one indicated in the last transmission of the UEAssistanceInformation message including musim-GapPreferenceList and the timer T346h is not running; or
3>	if the current musim-GapPriorityPreferenceList is different from the one indicated in the last transmission of the UEAssistanceInformation message including musim-GapPriorityPreferenceList and the timer T346h is not running:
4>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current musim-GapPreferenceList and/or musim-GapPriorityPreferenceList and/or musimGap-KeepPreference;
4>	start or restart the timer T346h with the timer value set to the musim-GapProhibitTimer.
2>	else:
3>	if the UE has a preference on the MUSIM gap(s) and the UE did not transmit a UEAssistanceInformation message with musim-GapPreferenceList since it was configured to provide MUSIM assistance information for gap preference; or
3>	if the current musim-GapPreferenceList is different from the one indicated in the last transmission of the UEAssistanceInformation message including musim-GapPreferenceList and the timer T346h is not running:
4>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current musim-GapPreferenceList;
4>	start or restart the timer T346h with the timer value set to the musim-GapProhibitTimer.
NOTE 3:	The UE does not need to initiate transmission of the UEAssistanceInformation message if the difference between the current musim-GapPreferenceList and the last transmission of the UEAssistanceInformation message including musim-GapPreferenceList is only due to removal of an ended aperiodic gap.
1>	if configured to provide MUSIM assistance information for temporary capability restriction:
2>	if the UE has temporary capability restriction on the current configuration and timer T348 is not running:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current musim-Cell-SCG-ToRelease and/or musim-CellToAffectList;
3>	start the timer T348 with the timer value set to the musim-WaitTimer.
2>	if the UE has temporary capability restriction on the combination(s) of bands comprising of band(s) included in musim-CandidateBandList and the UE did not transmit a UEAssistanceInformation message with musim-AffectedBandsList and/or musim-AvoidedBandsList since it was configured to provide MUSIM assistance information for temporary capability restriction; or
2>	if the current musim-AffectedBandsList and/or musim-AvoidedBandsList is different from the one indicated in the last transmission of the UEAssistanceInformation message including musim-CapRestriction and timer T346n is not running:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current musim-AffectedBandsList and/or musim-AvoidedBandsList;
3>	start the timer T346n with the timer value set to the musim-ProhibitTimer.
2>	if the current musim-MaxCC is different from the one indicated in the last transmission of the UEAssistanceInformation message including musim-CapRestriction and timer T346n is not running:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current musim-MaxCC;
3>	start the timer T346n with the timer value set to the musim-ProhibitTimer.
2>	if the UE has a preference on the measurement gap requirement information and the UE did not transmit a UEAssistanceInformation message with measurement gap requirement information or RRCReconfigurationComplete message or RRCResumeComplete message with measurement gap requirement information since it was configured to provide its preference on the measurement gap requirement information for MUSIM; or
2>	if the current musim-NeedForGapsInfoNR is different from the one indicated in the last transmission of the UEAssistanceInformation message including musim-NeedForGapsInfoNR or RRCReconfigurationComplete message or RRCResumeComplete message including needForGapsInfoNR:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current musim-NeedForGapsInfoNR;
2> if the UE has included musim-CapRestrictionInd in the RRCSetupComplete message or RRCResumeComplete message and the temporary capability restriction is not applicable when the UE is configured to provide MUSIM assistance information for temporary capability restriction:
   3> initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to indicate that there is no temporary capability restriction.
<end>
