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1. Introduction
In the previous meeting, the main issues for the temporary capability restriction procedure have been determined. However there are still some remaining issues, part of them are also discussed in the RILs during the ASN.1 review, and in this paper we share our views on these remaining issues.
2. Discussion
In this chapter, we’d like to discuss the early indication related issue first, then analyze the issues during the handover procedure, at last we will also touch some other issues e.g. MN-SN Coordination/Maximum CC reporting.
2.1 Early Indication
About the early indication, there are 3 remaining issues:
· Issue 1: Network’s action upon receiving of the early indication;
· Issue 2: Early indication processing during handover procedure; 
· Issue 3: 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
Besides, there is also a RIL that needs to be further discussed as below:
· [RIL-H035]: The case in which no configuration is included in the RRC Resume message is missing.
In this sub-chapter, we will discuss these issues one by one.
Issue 1: Network’s action upon receiving of the early indication
About the network’s action upon receiving the early indication, according to the companies’ contribution [1-3], there are 3 options as below:
· Option 1: The NW configures the UE using a limited configuration that is used until network sends RRCReconfiguration based on the actual restricted UE capabilities in UEAssistanceInformation. 
· Option 2: To capture the implication of the early indication in the specification (e.g., in a Note), the early indication indicates the UE’s capability for only support of single CC (i.e. no CA/DC is supported) temporarily. 
· Option 3: UE assumes to be allowed to send UAI if “early indication” is allowed in SIB.
The intention of the option 1 and the option 2 are similar, one is described from the network side, while the other one is described from the UE side. The option 3 is a different solution. However, the option 3 would require more specification work on how to report the UAI without receiving the reconfiguration message, e.g. how the UE determine the candidate bands list, whether and how to start the prohibit timer. Thus the option 1/2 can be selected as the baseline. Compared with the option 2, the option 1 provides more general description.
Proposal 1: About the networks action upon receiving of the early indication, a note can be added to indicate that the network configures the UE using a limited configuration until reconfiguration based on the UE reported temporary capability restriction UAI.
Issue 2: Early indication processing during handover procedure 
This issue is about the case that handover happened before receiving the temporary capability restriction UAI. For this case, one solution is to include the early indication in HandoverPreparationInformation, then the target gNB would know that there is temporary capability restriction at the network side. If this solution was agreed, it would also require to describe the expected target gNB’s action upon receiving the early indication from the source gNB.
Proposal 2: Include the early indication in HandoverPreparationInformation message and add a note similar to the proposal 1 for the handover with early indication case.
Issue 3: FFS similar NOTE may be needed for RRC Reconfiguration
This issue is about the case that UE can’t fully apply the configuration in the RRC Reconfiguration message when there is temporary capability restriction for the MUSIM operation. For the Resume procedure, a note as below was added to relax the failure handling during the resume 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.


With this note, the UE can enter into the connected state and then adopt the new reconfiguration based on the UE reported UAI, there may be a mismatch between the UE and network side for a short time. Furthermore, as discussed in the Issue 1, once the UE report the early indication in the Msg5, it was assumed that the NW would adopt the limited configuration until new reconfiguration based on the UE reported UAI. Thus there is no need to do similar enhancement to the reconfiguration message processing.
Proposal 3: Similar Note (as in the Resume procedure) was not needed for the RRC Reconfiguration.
[RIL-H035]: The case in which no configuration is included in the RRC Resume message is missing.
For this RIL, it consider the case that no configuration is included in the RRC Resume message, and thus it suggest to made the modification as below
	/**************************Omit the Unchanged Part****************************************/
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 resulting from 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.


According to the current spec, if there is no “rrcResume” elements included, the UE would restore the cellGroupConfig from the stored UE AS context, thus the wording included in is not correct.
RRCResume ::=                       SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcResume                           RRCResume-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}
Proposal 4: Ran2 to agree with the suggested modification in the [RIL-H035].
2.2 UAI Processing during Handover
For the UAI processing during the handover procedure, there is 1 remaining issue:
· Issue 1: UAI processing during handover procedure 
Besides, there is also a RIL that needs to be further discussed as below:
· [RIL-S857]: Start/restart the wait timer for the HO and CHO case
In this sub-chapter, we will discuss these issues one by one.
Issue 1: UAI processing during handover procedure 
For the handover procedure, normally the UAI would be included in the HandoverPreparationInformation message, then the target gNB would take the temporary capability restriction in the UAI into consideration. Then the remaining issue is how to process the waiting timer T348 at the target gNB. According to the current spec, upon the T348 expiry, the UE may apply the temporary UE capability restriction in accordance with the one indicated in the last transmission of the UEAssistanceInformation message including musim-CapRestriction. As an implementation method at the network side, the network may apply the configuration according to the UAI locally (e.g. release Scell/SCG and/or reduce the MIMO layer/Bandwidth on the corresponding serving cell) when the corresponding wait timer expiry. However for the handover case, the corresponding wait timer would be maintained at the SgNB, the target gNB would be unable to know when the timer expiry as shown in the Fig 1
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Fig 1: Handover Procedure
Observation 1: For the inter-gNB handover case, the target gNB would be unable to know when the timer expiry according to the current spec and thus there would be a potential configuration mismatch between the UE and the network.
To solve the above mismatch issue, there are 2 options:
· Option 1: the SgNB indicate the timer information to the TgNB (e.g. indicate the start point of the corresponding timer or how much time left) 
· Option 2: Left to the NW implementation, i.e. the network include the wait timer T348 in the handover message for this case, then the UE would stop the timer.
The option 1 would have impact to the inter-node message, while the Option 2 has less spec impact. Thus the option 2 was slightly preferred.
Proposal 5: About the configuration mismatch (after the waiting timer expiry) for the inter-gNB handover case, it can be left to the NW implementation, e.g. the network includes the wait timer T348 in the handover message for this case.
 [RIL-S857]: Start/restart the wait timer for the HO and CHO case
This RIL is about whether to start/Restart the T348 during reconfigurationWithSync procedure, for that with this procedure, the UAI would be initiated again, thus the timer shall also be started, otherwise, it would cause mismatch between the network side and the UE side.
Proposal 6: Ran2 to agree with the suggested modification in the [RIL-S857].
2.3 MN-SN Coordination
For the MN-SN coordination, there is 1 remaining issue:
· Issue 1: FFS whether all fields in musim-CapRestriction should be sent to SN.
In the current spec, the below elements were included in the MUSIM-CapRestriction-r18, which is the same at that in the UAI reporting. For the MN-SN coordination, only the information that used by the SN side need to be transferred, then we will analyze these elements one by one based on this principle.
MUSIM-CapRestriction-r18 ::=        SEQUENCE {
    musim-Cell-SCG-ToRelease-r18            MUSIM-Cell-SCG-ToRelease-r18                  OPTIONAL,
    musim-CellToAffectList-r18              MUSIM-CellToAffectList-r18                    OPTIONAL,
    musim-AffectedBandsList-r18             MUSIM-AffectedBandsList-r18                   OPTIONAL,
    musim-AvoidedBandsList-r18              MUSIM-AvoidedBandsList-r18                    OPTIONAL,
musim-MaxCC-r18                         MUSIM-MaxCC-r18                               OPTIONAL
}
For the Reactive information. E.g. musim-Cell-SCG-ToReleasedList/ musim-CellToAffectList-r18, obviously these 2 elements would be needed for the MN-SN interface but the definition should be changed as below:
	musim-Cell-SCG-ToReleasedList
Indicates the UE's preference on SCG serving cell(s) and/or SCG to be released for MUSIM operation.

	musim-CellToAffectList-r18
Indicates the UE's preference on the temporary capability restriction on the SCG serving cell(s) for MUSIM operation.


For the proactive information, the SN also need to take it into consideration, and the definition can be reused.
	musim-AffectedBandsList
Indicates the UE's preference on the band(s) and/or combination(s) of bands with restricted capability for MUSIM operation.

	musim-AvoidedBandsList
Indicates the UE's preference on band(s) and/or combination(s) of bands to be avoided or MUSIM purpose.


Proposal 7: For the MN-SN coordination, the musim-Cell-SCG-ToReleasedList/ musim-CellToAffectList-r18/ musim-AffectedBandsList/ musim-AvoidedBandsList of MUSIM-CapRestriction-r18 can be reused with small definition modification as below:
	musim-Cell-SCG-ToReleasedList
Indicates the UE's preference on SCG serving cell(s) and/or SCG to be released for MUSIM operation.

	musim-CellToAffectList-r18
Indicates the UE's preference on the temporary capability restriction on the SCG serving cell(s) for MUSIM operation.


For the max CC number on the MN-SN interface, there are 2 options:
· Option 1: The MN determines the maximum allowed CC at the SN side and indicates it to the SN.
· Option 2: The MN indicates the UE reported max CC restriction to the SN, the SN determine the maximum allowed CC at the SN side based on the legacy bandcombinationInfo/ selectedBandEntriesMNList in the MN-SN interface.
BandCombinationInfo ::=         SEQUENCE {
    bandCombinationIndex            BandCombinationIndex,
    allowedFeatureSetsList          SEQUENCE (SIZE (1..maxFeatureSetsPerBand)) OF FeatureSetEntryIndex
}
selectedBandEntriesMNList        SEQUENCE (SIZE (1..maxBandComb)) OF SelectedBandEntriesMN        OPTIONAL,
With the option 2, the SN can derive the selected featureset Entry at the MN side based on the allowedFeatureSetsList and the SelectedBandEntriesMN, and determine the possible maximum CC numbers at the MN side, then the SN can further determine the maximum allowed CC numbers at the SN side by (musim-MaxCC-r18 – MN CC numbers). Compared with the option 1, the option 2 can reduce the complexity of the MN-SN coordination, and allow more flexibility for the CC configuration at the MN side. The drawback is that the SN can’t know the exact adopted CC numbers at the MN side. For example, according to the derived featureset Entry at the MN side, 2 CC were allowed but the MN only configure one CC to the UE.
According to the above discussion, RAN2 needs to confirm which option shall be adopted for the Max CC number coordination.
Proposal 8: RAN2 to confirm which option shall be adopted for the Max CC number coordination between the MN and SN.
· Option 1: The MN determines the maximum allowed CC at the SN side and indicates it to the SN.
· Option 2: The MN indicates the UE reported max CC restriction to the SN, the SN determine the maximum allowed CC at the SN side based on the legacy bandcombinationInfo/ selectedBandEntriesMNList in the MN-SN interface.
2.4 Timer for the Maximum CC Reporting
About the timer for the Maximum CC reporting, the remaining issue is 
· Issue 1: Whether the reactive timer or the proactive timer shall be used for the musim-MaxCC reporting?
Besides, in the [RIL-O101], it also mentions that the reporting description for maximum number of CC is missing
For the maximum CC, it’s a little different for the other temporary capability restriction, for that it can be adopted for both reactive case and proactive case. Thus, both timers shall be considered. For the reactive case, obviously, the wait timer shall be started only if the maximum CC number is smaller than that of the current configured CCs. 
Proposal 9: For the musim-MaxCC reporting, the prohibit timer shall be started, the wait timer shall be started only if the maximum CC number is smaller than that of the current configured CCs.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: About the networks action upon receiving of the early indication, a note can be added to indicate that the network configures the UE using a limited configuration until reconfiguration based on the UE reported temporary capability restriction UAI.
Proposal 2: Include the early indication in HandoverPreparationInformation message and add a note similar to the proposal 1 for the handover with early indication case.
Proposal 3: Similar Note (as in the Resume procedure) was not needed for the RRC Reconfiguration.
Proposal 4: Ran2 to agree with the suggested modification in the [RIL-H035].
Observation 1: For the inter-gNB handover case, the target gNB would be unable to know when the timer expiry according to the current spec and thus there would be a potential configuration mismatch between the UE and the network.
Proposal 5: About the configuration mismatch (after the waiting timer expiry) for the inter-gNB handover case, it can be left to the NW implementation, e.g. the network includes the wait timer T348 in the handover message for this case.
Proposal 6: Ran2 to agree with the suggested modification in the [RIL-S857].
Proposal 7: For the MN-SN coordination, the musim-Cell-SCG-ToReleasedList/ musim-CellToAffectList-r18/ musim-AffectedBandsList/ musim-AvoidedBandsList of MUSIM-CapRestriction-r18 can be reused with small definition modification as below:
	musim-Cell-SCG-ToReleasedList
Indicates the UE's preference on SCG serving cell(s) and/or SCG to be released for MUSIM operation.

	musim-CellToAffectList-r18
Indicates the UE's preference on the temporary capability restriction on the SCG serving cell(s) for MUSIM operation.


Proposal 8: RAN2 to confirm which option shall be adopted for the Max CC number coordination between the MN and SN.
· Option 1: The MN determines the maximum allowed CC at the SN side and indicates it to the SN.
· Option 2: The MN indicates the UE reported max CC restriction to the SN, the SN determine the maximum allowed CC at the SN side based on the legacy bandcombinationInfo/ selectedBandEntriesMNList in the MN-SN interface.
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