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Introduction
This document discusses two unrelated topics on Rel-18 MUSIM.  
In our companion contribution [R2-2308089], we proposed to use UAI for proactive and reactive signalling of capability restriction for MUSIM.  Use of UAI for MUSIM is different compared to other features as it is related to configurations in Network B that UE has no control over.  Hence the repetition and use of prohibit timer for UAI for MUSIM has to be discussed.
Another unrelated topic is the interaction between Rel-17 and Rel-18 MUSIM features, and whether they can be supported by the UE and configured by the network independently.
This paper discusses these two different topics.
Discussion
Repetition of UAI and use of prohibit timer for MUSIM 
In order to avoid excessing signalling from the UE, a prohibit timer is introduced to prevent the UE repeating the UAI very often. The intention was that UE does/should not request changes frequently and for finer granularity of changes.  However, such timer should not prevent UE from requesting changes in the assistance information as configuration in NW B is asynchronous to procedures in NW A and is unpredictable (i.e., UE has no prior knowledge of what configuration will be used in network B and when).   Moreover, if the network is not aware of the capability restriction, it can result in failure of communication.  Hence, the use of prohibit timer is not directly suitable for Rel-18 MUSIM and some further signalling overhead reduction techniques need to be studied.
One option 1) to bypass the prohibit timer for capability restriction but apply the timer for removing the capability restriction. This would follow same approach/operation used for UAI framework in previous feature in which a prohibit timer is used but there are some specific/critical cases in which UE is allowed to bypass or ignore it. 
Another option 2) is that NW A can configure the UE on the number of restrictions that the UE can request for MUSIM.  For example, the NW A can limit the maximum number of CCs or bands that the UE can request to be restricted by the NW A for use in NW B. By doing so, it will reduce the number of changes possible and thus reduce the amount of overhead and allow UE to update the temporary UE capability whenever the number of restrictions has not been reached instead of being prohibited to update due to the prohibit timer. This option 2) would require RAN2 to introduce a new mechanism that limits the frequency by which UAI is provided to the network and some more discussion may be needed than for previous option 1).
Observation#1:  Prohibit timer should not prevent UE from requesting capability restrictions using the assistance information as the configuration in NW B is asynchronous to procedures in NW A and is unpredictable (i.e., UE has no prior knowledge of what configuration will be used in network B and when).
Proposal#1: RAN2 should discuss overhead reduction of sending the UAI in view of the asynchronous nature in the configuration of NW B.  A couple of options:
Option 1: a prohibit timer for UAI is used with the following behaviour: 1.1) bypass the prohibit timer for capability restriction but 1.2) apply the prohibit timer for removing the capability restriction
Option 2: Limit the number of UAI for MUSIM over a period of time
Rel-17 and Rel-18 MUSIM capabilities and configuration
In Rel-17, the MUSIM UE operation between NW A and B can request gaps for operation in NW B or if a longer period is needed in NW B, the UE can request to enter Idle mode in NW A. For the gap request, the UE can request for periodic gaps or aperiodic gaps from NW A to satisfy the different use cases in NW B and UE can also request for multiple gaps from NW A to meet multiple use cases in NW B. Such Rel-17 MUSIM operation is used for the case where the MUSIM UE is single TX/RX.  The specifications do not explicitly support simultaneous RRC connection in Network A and Network B (though not precluded by specific implementations).  

Rel-18 MUSIM assumes a UE RF architecture where dual TX/RX can be performed, allowing simultaneous RRC connection in both networks and there is no need for gaps at least for some of the bands/frequencies used by NW A and NW B. However, for some bands/frequencies used by NW A and B, dual TX/RX may not be possible and thus fall back to Rel-17 MUSIM operation may still be needed/useful in these cases.

Depending on the UE state in network A and network B, it could be more optimal to use Rel-17 or Rel-18 MUSIM feature.  The following table is an example of the possible solutions a Rel-18 and Rel-17 capable MUSIM UE can use for the different UE states when UE is dual TX/RX capable:

	Scenarios
	UE state in Network A
	UE state in Network B
	MUSIM Feature

	A
	Connected with CA
	Idle/INACTIVE
	Rel-17 MUSIM gap

	B
	Connected without CA
	Idle/INACTIVE
	Neither Rel-17 or Rel-18 MUSIM needed

	C
	Connected (Dual TX/RX possible)
	Connected (Dual TX/RX possible)
	Rel-18 MUSIM

	D
	Connected (Dual TX/RX not possible due to RF restrictions in the particular band in NW A and B)
	Connected (Dual TX/RX not possible due to RF restrictions in the particular band in NW A and B)
	Request release to IDLE using Rel-17 MUSIM


Table 1: Possible solutions that a Rel-18 and Rel-17 capable MUSIM UE can use for the different UE states  

Another discussion point is whether a UE supporting Rel-18 MUSIM is also required to support Rel-17 MUSIM feature.  Rel-18 MUSIM may not cover all the scenarios optimally (as discussed in the table above e.g. there is no solution for Scenario A if Rel-17 MUSIM gap is not supported).   However, as Rel-17 MUSIM itself is an optional feature, and there is no direct dependency on Rel-17 MUSIM feature to implement Rel-18 MUSIM, it is proposed that it is not necessary to specify that a UE supporting Rel-18 MUSIM should also support Rel-17 MUSIM feature.

From the above table, it can also be seen that a UE capable of Rel-17 MUSIM and Rel-18 MUSIM feature can use different options depending on the UE state and bands in use.  Hence it should be possible to use (configure) both Rel-17 MUSIM and Rel-18 MUSIM simultaneously for a UE (if both Rel-17 and Rel-18 MUSIM supported by the UE) and use the most appropriate solution depending on the scenario.


Observation#2: A UE may support/use Rel-17 or Rel-18 MUSIM feature based on its implementation.  Supporting and configuring Rel-17 and Rel-18 MUSIM features simultaneously for a UE can lead to more optimal performance by using the most appropriate solution depending on the scenario and the UE state.  
Proposal#2: it is not necessary for a UE supporting Rel-18 MUSIM to also support Rel-17 MUSIM feature.
Proposal#3: It should be possible to configure both Rel-17 and Rel-18 MUSIM features (if both are supported) simultaneously for a UE. Which solution is used is left to UE implementation.

Summary and proposals

This document discussed two independent topics.
1) Repetition of UAI and applicability of prohibit timer for signalling capability restriction
2) Support and configuration of Rel-17 and Rel-18 MUSIM features including their interaction 
The following observations and proposals were made:
Observation#1:  Prohibit timer should not prevent UE from requesting capability restrictions using the assistance information as the configuration in NW B is asynchronous to procedures in NW A and is unpredictable (i.e., UE has no prior knowledge of what configuration will be used in network B and when).
Proposal#1: RAN2 should discuss overhead reduction of sending the UAI in view of the asynchronous nature in the configuration of NW B.  A couple of options:
Option 1: a prohibit timer for UAI is used with the following behaviour: 1.1) bypass the prohibit timer for capability restriction but 1.2) apply the prohibit timer for removing the capability restriction
Option 2: Limit the number of UAI for MUSIM over a period of time
Observation#2: A UE may support/use Rel-17 or Rel-18 MUSIM feature based on its implementation.  Supporting and configuring Rel-17 and Rel-18 MUSIM features simultaneously for a UE can lead to more optimal performance by using the most appropriate solution depending on the scenario and the UE state.  
Proposal#2: it is not necessary for a UE supporting Rel-18 MUSIM to also support Rel-17 MUSIM feature.
Proposal#3: It should be possible to configure both Rel-17 and Rel-18 MUSIM features (if both are supported) simultaneously for a UE. Which solution is used is left to UE implementation.

