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1. [bookmark: _Ref165266342]Introduction
The main goal of Rel-18 MUSIM WI [1] is to better enable sharing of UE resources when the UE is connected on multiple links. To this end, the WID has the following objective:
· Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose
In this contribution, we discuss options for signaling between the UE and gNB to update the UE capability and preferences for the above objective.
2. Discussion 
In Rel-17 MUSIM, RAN2 has considered several scenarios where the UE can request MUSIM gaps for Idle/Inactive activity on the other USIM. This provided the framework for developing the necessary gap patterns. However, we made a point not to specify the actual action or timeline on the other USIM. In other words, the UE can request MUSIM gaps on Network A at any time without telling what it is going to do on the other link during that gap. The same principle should be used in Rel-18.
Proposal 1: In line with Rel-17 principle, the UE can request UE capability restriction or removal of restriction on Network A without informing about the purpose or activity on Network B.
There are already some methods in the current specifications whereby the UE can request to reduce its capabilities or change its configuration. For example, when the UE is in overheating situation or for power savings purposes, it can request to reduce the number of serving cells, max BW, or MIMO layers. The UE can also request different DRX parameters or RLM/BFD relaxation for power savings. These existing methods can only be used for specific reasons or features they were introduced and, as they stand now, can not be used for MUSIM.
Observation 1: The current mechanisms in the specifications for UE capability restriction or preferences can only be used for the specific features they were introduced.
A second issue with the current mechanisms is that they do not provide sufficient flexibility. For example, the UE can not request the release of specific SCells. If the UE is using the same band on the other link, such granularity will be absolutely necessary. In addition, the request is always w.r.t. the current RRC configuration. This may not be optimal for MUSIM since the UE may not be able to accept a new configuration or need to update its capability restriction if the configuration changes on Network A. 
Observation 2: The framework of the current UAI mechanisms are not sufficiently flexible enough to satisfy MUSIM dual-active scenario.
Based on this, it would be good for RAN2 to aim a more general or adaptable framework where the UE capability change can include all possible parameters and dependencies (e.g. band combinations) which can arise due to the sharing of resources. This topic was even discussed during the Rel-14 NR Study Item and a brief description was put in the TR 38.804 5.5.6 as below:
The UE reports its UE radio access capabilities which are static at least when the network requests. The gNB can request what capabilities for the UE to report (e.g. similar band and band combination requests in LTE). The change of UE capabilities is just to, temporarily (e.g. under network control), limit the availability of some capabilities, e.g. due to hardware sharing, interference or overheating. The temporary capability restrict should be transparent to the NextGen Core. Namely, only static capability is stored in the NextGen Core. The UE signals the temporary capability restriction request to the gNB.
NOTE:	It is FFS to which capabilities the restriction may apply and how the limitation is expressed to the gNB. The details are to be finalized in Stage-3.
Obviously the Stage-3 work envisioned in the TR never happened due to more urgent work in Rel-15 and has not been re-visited until Rel-18 MUSIM work. Now that we have the chance to introduce this feature, we should aim for a general and future-proof solution(s). This can also allow other NR features to benefit from such a dynamic UE capability change (e.g. SL + Uu, MBS + Unicast).
Observation 3: UE capability restriction was discussed during Rel-14 NR Study Item as a general NR feature not just limited to MUSIM.
Observation 4: A more general solution can be future proof and be even utilized by other NR features.
Based on these observations, we conclude:
Proposal 2: The MUSIM mechanism in Rel-18 should be flexible enough to signal changes to all UE capabilities which can be impacted by sharing of resources between the MUSIM links.
An important sentence in the TR above is that “The temporary capability restrict should be transparent to the NextGen Core. Namely, only static capability is stored in the NextGen Core”. Discussing and concluding on this early can be beneficial for limiting the options and as importantly not creating impacts to other groups such as SA2.
Proposal 3: RAN2 should assume as a baseline that temporary UE capability changes will be transparent to 5GC.
As to the possible options for the signaling, we list several here, while expecting that there will be others on the table:
· Option 1: Delta signaling of UE capability
· Option 2: Repeated UE capability procedure
· Option 3: Extension of UAI procedure with new parameters
· Option 4: Pre-configuring multiple capabilities or profiles
Option 1 is where the UE signals any temporary changes to its capabilites by signaling the delta compared to the original or last signaled UE capability. This is very similar to RRC reconfiguration, albeit in the opposite direction. This can provide full flexibility in terms of signaling “any” changes to the capability and will incur low overhead since only the necessary changes are signaled.
Option 2 repeats the UE capability procedure when the UE needs to update (restrict or remove) its capability. This is a very straight-forward method and will also provide full flexibility in terms of changes to the UE capability. However, since the UE needs to report the complete capability again, it has large overhead. This was also one of the options discussed in Rel-14
Option 3 builds upon the existing UAI signaling. The main drawback of this option is that the RAN2 will need to discuss every possible parameter. In the future releases, when new capabilities are intoduced, this signaling will be enhanced to cover those. Therefore, it will not be flexible enough and not future proof.
Option 4 is similar in spirit to the Radio Capability Signaling Optimization (RACS) feature introduced in Rel-16. This option assumes that the UE switches from an existing UE capability profile to a different one when it starts dual-active MUSIM mode. These profiles should be pre-configured in advance. The advantage of this option is low overhead for switching since the UE and gNB can only use a simple index for the profile. The main con is the lack of flexibility as the UE has to decide in advance which capabilities to restrict. In additon, this may require changes to the core network if these profiles are kept at CN nodes.
As a first step, RAN2 should list all the options and prepare a pro/con analysis.
Proposal 4: RAN2 to consider the above four options and other alternatives and variants and work on a pro/con analysis for them.

3. Conclusion
In this document, we discussed the dynamic UE capabilty change for dual-active MUSIM and propose the following:
Proposal 1: In line with Rel-17 principle, the UE can request UE capability restriction or removal of restriction on Network A without informing about the purpose or activity on Network B.
Observation 1: The current mechanisms in the specifications for UE capability restriction or preferences can only be used for the specific features they were introduced.
Observation 2: The framework of the current UAI mechanisms are not sufficiently flexible enough to satisfy MUSIM dual-active scenario.
Observation 3: UE capability restriction was discussed during Rel-14 NR Study Item as a general NR feature not just limited to MUSIM.
Observation 4: A more general solution can be future proof and be even utilized by other NR features.
Proposal 2: The MUSIM mechanism in Rel-18 should be flexible enough to signal changes to all UE capabilities which can be impacted by sharing of resources between the MUSIM links.
Proposal 3: RAN2 should assume as a baseline that temporary UE capability changes will be transparent to 5GC.
Proposal 4: RAN2 to consider the above the following four options and other alternatives and variants and work on a pro/con analysis for them:
· Option 1: Delta signaling of UE capability
· Option 2: Repeated UE capability procedure
· Option 3: Extension of UAI procedure with new parameters
· Option 4: Pre-configuring multiple capabilities or profiles
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