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1. [bookmark: _Ref165266342]Introduction
RAN2 has agreed on most of the signaling for temporary capability changes needed for dual-active MUSIM. There are a few open/FFS issues remaining. This paper focuses on these issues.
2. Discussion 
For proactive signaling, RAN2#123bis agreed on the following:
UE can indicate impacted band(s)/frequencies in a BC for the proactive reporting, detailed signalling is FFS.
One point which needs to be clarified here is how the UE indicates the “impacted” region or frequencies in a band. In some cases, this could be the complete band while sometimes it could be only a certain region of the band. Thus, it would be good to have the flexibility for the UE to optionally signal a certain region in the impacted band.
Proposal 1: For proactive signaling of an impacted band in a BC, the UE can optionally include the frequency range where the impact is applicable to this band.
RAN2 has been discussing the early indication of temporary capability restriction for several meetings. For RRC Setup coming from Idle mode, it was already agreed that the signaling will be in msg5. RAN2#123bis has made the following Working Assumption for RRC Resume:
Working assumption: Early capability restriction indication is provided in Msg5. Detailed UE behaviour, if any, can be further discussed.
The reason why this was not confirmed as an agreement was due to several companies arguing on the need of an explicit UE behavior if msg4 (RRC Resume) configures the UE above its restricted capabilities. As we pointed out before, for Inactive Mode, the gNB is aware of the UE context upon reception of msg3 and thus it would also be aware that this UE is Rel-18 MUSIM capable. Therefore, the gNB can be more conservative in scheduling the UE until msg5 or even until UAI is received.
Observation 1: The gNB implemenation can make sure that a Rel-18 MUSIM capable UE is configured with limited capabilitie until it gets msg5 during RRC Resume.
If the UE can not comply with the configuration in msg4 due to its capability restriction, the legacy behavior is for the UE to perform re-establishment. However, this will be too much of a penalty to the overall system performance and degrades the KPIs as well. As discussed in RAN2#123bis, the only time duration the UE and the NW may be out-of-sync with regards to the UE configuration will be between the reception of msg4 and msg5. As long as the NW is aware that the UE “may be” in restricted mode, allowing this exception is a much better option than performing re-establishment.
Observation 2: If the NW is aware that the UE may be in restricted mode between the reception of msg4 and transmission of msg5, there won’t be any inter-operability issues.
Proposal 2: If the UE can not fully comply with the configuration received in RRC resume due to dual-active MUSIM conditions, the UE does not declare RRC reconfiguration failure and transmits “early indication” in msg5.
One question is what the UE should apply when it rececives msg4 under capability restricted conditions. Since the UE intends to send a UAI message requesting the temporary capability restriction, the simple solution would be for the UE to use the requested configuration. This is also similar to the already agreed behavior for the “wait timer”. This can be captured in the specification in a causal way where the UAI requests the already applied configuration.
Proposal 3: If the UE can not fully comply with the configuration received in RRC resume due to dual-active MUSIM conditions, the UE applies the configuration according to its restricted capabilities and requests such capabilities via UAI.
If some network control of the UE behavior in Proposal 3 is desired, it can be possible to introduce NW configuration (e.g. during RRC Release) to enable this behavior. This can even be at the granularity of each UE capability that can be restricted (e.g. NW can allow the UE to use the behavior in Proposal 3 only for MIMO layers).
Proposal 4: If needed, RAN2 can discuss whether NW control of the UE behavior in Proposal 3 is needed or not.
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”. In current networks, the most problematic UE capability is MIMO layers. If the NW gives an UL grant with MIMO layers exceeding the restricted capability, the UE gets stuck and the only solution is to release the connection. Therefore, it would be beneficial to add MIMO layer restrictions (at least for the PCell) in msg5.
Proposal 5: The early indication in msg5 also includes the requested restricted MIMO layers for the serving cells.
RAN2#123bis also agreed on the wait timer which allows the UE to fall back to a default configuration when the UE does not receive a response to its UAI request with the following captured in the Chair Notes:
We will introduce ‘wait timer’ for the reactive approach
· The UE starts the timer when the UE requests a temporary restriction to the network if the timer is configured. We assume network configures the length for this timer.
· Stop: if UE receives reconfiguration that does not exceed the capabilities that UE suggested via capability restriction report
· Expiry: UE can apply the temporary UE capability restriction upon the timer expiry. 
The most critical component of this behavior is the value of the “wait timer”. If this timer is set to a large value, then the UE will effectively never be able to fall back. In addition, the UE has better knowledge of when it needs to switch to the restricted capabilities. To help the NW to be in-sync, the UE can indicate this in the UAI signaling and thus the NW can know exactly when the capability resriction starts.
Observation 3: Only the UE knows when it needs to start applying the restricted capability.
Proposal 6: The UE optionally signals in UAI when it will switch to the requested restricted capabilities. The time information can be in the form of SFN and lot index.
When the capability restriction is no longer needed, RAN2#123bis agreed that the UE will signal this similar to the legacy UAI behavior as follows:
The UE can remove the MUSIM capability restriction information by not including any fields in capability restriction report (details will be handled in the specification drafting).
Unlike legacy UAI, the MUSIM capability signaling in UAI could be quite large due to the BC and FSPC level signaling. When restriction for only one of the capabilities is no longer needed, including all the other capabilities again to keep their restriction is unnecesary and too much overhead in signaling. Therefore, it would be better to optimize this behavior and use a more efficient method of signaling. One option is for the UE just to send a “keep” indication for the restrictions it wants to continue.
Observation 4: When restriction for only one of the capabilities is no longer needed, including all the other capabilities again to keep their restriction is unnecesary and too much overhead in signaling.
Proposal 7: If the UE sends a new UAI for MUSIM capability restrictions and wants to keep the already configured restrictions for a UE capability, it indicates this without repeating the complete capability, e.g. via a simple “keep” flag. 
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 8: Early indication for UE capability restriction is included in HandoverPreparationInformation.
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 5: 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.

3. Conclusion
In this document, we discussed the procedures for UE capability restrictions for dual-active MUSIM further and propose the following:
Proposal 1: For proactive signaling of an impacted band in a BC, the UE can optionally include the frequency range where the impact is applicable to this band.
Observation 1: The gNB implemenation can make sure that a Rel-18 MUSIM capable UE is configured with limited capabilitie until it gets msg5 during RRC Resume.
Observation 2: If the NW is aware that the UE may be in restricted mode between the reception of msg4 and transmission of msg5, there won’t be any inter-operability issues.
Proposal 2: If the UE can not fully comply with the configuration received in RRC resume due to dual-active MUSIM conditions, the UE does not declare RRC reconfiguration failure and transmits “early indication” in msg5.
Proposal 3: If the UE can not fully comply with the configuration received in RRC resume due to dual-active MUSIM conditions, the UE applies the configuration according to its restricted capabilities and requests such capabilities via UAI.
Proposal 4: If needed, RAN2 can discuss whether NW control of the UE behavior in Proposal 3 is needed or not.
Proposal 5: The early indication in msg5 also includes the requested restricted MIMO layers for the serving cells.
Observation 3: Only the UE knows when it needs to start applying the restricted capability.
Proposal 6: The UE optionally signals in UAI when it will switch to the requested restricted capabilities. The time information can be in the form of SFN and lot index.
Observation 4: When restriction for only one of the capabilities is no longer needed, including all the other capabilities again to keep their restriction is unnecesary and too much overhead in signaling.
Proposal 7: If the UE sends a new UAI for MUSIM capability restrictions and wants to keep the already configured restrictions for a UE capability, it indicates this without repeating the complete capability, e.g. via a simple “keep” flag. 
Proposal 8: Early indication for UE capability restriction is included in HandoverPreparationInformation.
Observation 5: 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.
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