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1. [bookmark: _Ref165266342]Introduction
The main objective of the Rel-18 MUSIM WI ([1]) is for the UE to signal changes to its capability when it is in Connected mode in another network and thus has to split its resources between the two active connections.
RAN2#119bis-e has discussed the scenarios and signaling for dual-active MUSIM and made several preliminary agreements. RAN2#121, #122, and #123 have made good progress on the signaling for the temporary UE capability restrictions as well as the necessary procedures ([2], [3]). 
In this contribution, we discuss the remaining open issues related to the signaling and procedures for temporary UE capability changes for dual-active MUSIM.

2. Discussion 
For early indication of the temporary capability restriction, RAN2#123 has made the following agreements:
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. 

The main open issue on the early indication is whether to use msg3 or msg5 for RRC Inactive Mode. For the Idle mode, as seen above, it is already agreed that msg5 will be used.
The argument for using msg3 for Inactive mode was that the NW may configure the UE with more capability in msg4 otherwise. However, the same problem also exists for RRC Setup. Furthermore, as opposed to Idle, the gNB is aware of UE context upon reception of msg3. Assuming that there will be a UE capability for Rel-18 MUSIM, the gNB  would be aware of this and thus be more conservative in scheduling the UE until msg5 or even until UAI is received.
Observation 1: The risk of gNB configuring the UE with more than its restricted capability before msg5 is less for Inactive compared to Idle.
Proposal 1: The UE signals the “early indication” for temporary UE capability restriction in msg5 for RRC Inactive mode.
RAN2 has not yet discussed on the type of information to be sent as part of the “early indication”. At the very least, this shoud be a Boolean “flag”. Other types of additional information (e.g. max MIMO layers) can further be considered in order to help NW predict UE behavior and also schedule the UE accordingly. This is also another advantage of using msg5 since msg3 can only allow 1-bit information (either via LCID or using the single spare bit left).
Proposal 2: The “early indication” includes a Boolean flag (e.g. TRUE means that the capability is restricted). Other types of additional information (e.g. MIMO layers) are FFS.
For allowing the UE behavior for early indication, RAN2#123 has already agreed that this would be signaled in SIB1. It is sufficient to broadcast only a single flag for this purpose and no other configuration via dedicated signaling is needed.
Proposal 3: Early indication of capability restricion is allowed by broadcasting a single Boolean IE of “UE-earlyCapabilityRestrictionAllowed".
During handover, UAI reports by the UE are forwarded to the target gNB in the handover preparation. In case a handover is triggered before the UAI report for capability restriction is received, it will be useful to forward any available early indication to the target gNB so that it configures the UE accordingly.
Proposal 4: Early indication for UE capability restriction is included in HandoverPreparationInformation.
RAN2#121bis-e has also agreed on “proactive” approach with the following agreement: 
Consider “proactive” approach (wherein the UE can request capability restrictions which can be independent of current RRC configuration if allowed by the NW) to MUSIM capability restrictions in addition to the reactive approach (which has been agreed previously). Such a mechanism shall still be under NW control, i.e. it is up to network whether to allow such signalling. FFS on the details – should aim for a common framework for the reactive and proactive approach. FFS on UE capabilities 
Our understanding is that the main difference between “proactive” and “reactive” approaches is that in the former case, the UE can indicate restrictions to its capabilities independent of its current RRC configuration. This is also reflected in the RAN2 agreement above. For example, the UE can indicate that it can not support SCells in a particular band even if it is not currently configured in that band. The rest of the UE reporting should be same between proactive and reactive approaches, i.e. the same set of UE capabilities should be allowed to be restricted. However, the signaling could be different since the UE can refer to the existing capabilities differently. For example, release of serving cells can be done via using a cell index in the reactive approach while ARFCN or band info can be used in the proactive approach.
Propsoal 5: The same set of UE capabilities and granularities for temporary restrictions are applicable to both proactive and reactive approaches. 
There can be two options on configuring “proactive” approach. We can consider this as a separate optional feature and enable accordingly. The second option would be to always allow this as part of MUSIM capability restrictions and thus we don’t need to distinguish between two approaches.
Proposal 6: The “proactive” approach is always allowed as part of dual-active MUSIM configuration for UE capability restriction.
When the UE reports its capability restrictions, the expected behavior from the NW is to use RRC reconfiguration to re-configure the UE accordingly. There were papers in previous RAN2 meetings which discussed what the UE should do if it does not get such reconfiguration.
In Rel-17 MUSIM, when the UE requests to leave NW A due to conflicts with NW B, the UE starts a timer upon transmission of the request and upon expiry, the UE can leave the NW A connection. The justification for this was was that the activity on NW B could be more important and/or time critical. 
For dual-active MUSIM, the problem is similar. If the UE has to absolutely reduce its capabilities on NW A (e.g. NW B is E-UTRA where changes to UE capabilities is not possible), then we should discuss if a default behavior by the UE when NW A response is delayed can be applicable. 
In some cases, the UE can know at which time the capability restrictions will have to be applied. For example, when the UE starts a connection request on NW B or gets a reconfiguration on NW B, it can predict when that will cause a restriction on NW A. Thus, it is necessary for the UE to receive the NW A response before that time.
Proposal 7: RAN2 to acknowledge the scenario where the UE capability restrictions have to happen before a certain time and discuss solutions when NW A response does not happen before that time.
Proposal 8: The UE can fall back to a “default” or its requested capability when NW response is not received in either the UE requested time or a configured delay.
In RAN2#121bis-e, there is an FFS which was repeated for all UE capabilties considered to be restricted. This was whether the signaling is “only for NW A or also NW B”.
RAN2 specifications define the UE behavior from a UE connected to a single NW. Therefore, it is not possible to specify UE behavior across two networks. NW A and NW B are only used in discussions and agreements but not in the specifcations. We use these names only as a label. This principle was also followed in Rel-17 MUSIM. 
Observation 2: RAN2 specifications define the UE behavior only from one NW perspective. 
Proposal 9: As in Rel-17 MUSIM, RAN2 will introduce new Rel-18 UE behavior from only NW A perspective.
Another open issue is whether there should be a “prohibit timer” when the UE requests a capability restriction. As it was discussed before, including Rel-17, UAI reporting for MUSIM purposes is different than other UAI signaling since it is triggered by activity on the other network. Therefore, a UE delaying its reporting on NW A will only be harmful for performance on NW A. In the worst case, the UE will just drop the connection on NW A, for example when the capability restriction is due to an emergency on NW B. This is bad for both the user experience and network KPIs.
Observation 3: A prohibit timer for reporting of capability restriction can unnecessarily degrade user experience, system performance, and network KPIs.
Proposal 10: No prohibit timer is configured for UAI signaling of temporary UE capability restrictions.

3. Conclusion
In this document, we discussed the procedures for UE capability restrictions for dual-active MUSIM further and propose the following:
Observation 1: The risk of gNB configuring the UE with more than its restricted capability before msg5 is less for Inactive compared to Idle.
Proposal 1: The UE signals the “early indication” for temporary UE capability restriction in msg5 for RRC Inactive mode.
Proposal 2: The “early indication” includes a Boolean flag (e.g. TRUE means that the capability is restricted). Other types of additional information (e.g. MIMO layers) are FFS.
Proposal 3: Early indication of capability restricion is allowed by broadcasting a single Boolean IE of “UE-earlyCapabilityRestrictionAllowed".
Proposal 4: Early indication for UE capability restriction is included in HandoverPreparationInformation.
Propsoal 5: The same set of UE capabilities and granularities for temporary restrictions are applicable to both proactive and reactive approaches. 
Proposal 6: The “proactive” approach is always allowed as part of dual-active MUSIM configuration for UE capability restriction.
Proposal 7: RAN2 to acknowledge the scenario where the UE capability restrictions have to happen before a certain time and discuss solutions when NW A response does not happen before that time.
Proposal 8: The UE can fall back to a “default” or its requested capability when NW response is not received in either the UE requested time or a configured delay.
Observation 2: RAN2 specifications define the UE behavior only from one NW perspective. 
Proposal 9: As in Rel-17 MUSIM, RAN2 will introduce new Rel-18 UE behavior from only NW A perspective.
Observation 3: A prohibit timer for reporting of capability restriction can unnecessarily degrade user experience, system performance, and network KPIs.
Proposal 10: No prohibit timer is configured for UAI signaling of temporary UE capability restrictions.
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