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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
For multi-SIM (MUSIM) device supporting dual active (Dual-RX/Dual-TX) mode, to use the hardware efficiently and economically, part of capabilities is shared by the SIMs, and dynamically switched between the SIMs. When some of capabilities are switched from SIM A to SIM B, if the network of SIM A is not aware of this temporary capability restriction of the UE, there may be data loss due to demodulation failure and wasting radio resources. To address this issue, the below objective was agreed in [1] in Rel-18 MUSIM WI.
	1. Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [RAN2, RAN3, RAN4].
· 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
· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.
· Applicable UE architecture: Dual-RX/Dual-TX UE

The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].


In this contribution, we will provide our initial consideration on the potential scenarios for this objective. 
2. Discussion
From the WID, we can identify the below scenarios. 
· Scenario 1: the UE in network A in RRC_CONNECTED indicates/removes its preference on temporary UE capability restriction when UE starts/stops connection with NW B.
· Scenario 2: when UE in network A performs RRC connection resumption, UE in network A indicates its temporary UE capability restriction for MUSIM purpose.
· Scenario 3: UE in network A indicates/removes its preference on temporary DC related capabilities for MUSIM purpose.
· Scenario 4: UE in RRC_CONNECTED mode in both network A and network B using the two SIMs dynamically adjusts its capabilities according to the actual hardware usage in the two networks.
· Scenario 5: UE in network A indicates its constrained band information due to band conflict between two SIMs usage. 
In Scenario 1, when the UE in network A is RRC_CONNECTED with full capability while UE is RRC_IDLE/INACTIVE in network B, e.g. all the RF resources are occupied by the UE in network A for the communication. Once the UE enters into RRC_CONNECTED in network B, some of RF resources will be switched to be used for UE communication in network B. Then, the UE needs to indicate to the network A of its current capability restriction, to avoid unexpected data loss and wasting radio resources in NW A. In this scenario, capability change in NW A only happens in specific time (when UE starts/stops connection with NW B), which is like semi-static capability change. 
In Scenario 2, upon UE entering in RRC_CONNECTED from RRC_INACTIVE in network A, the current capabilities of UE in network A may not be the same as stored at the network side, if UE is in RRC_CONNECTED in network B. And the earliest RRC configuration sent via RRC resume message may exceed the current UE capability in network A, resulting in RRC connection resumption failure. 
In the WID, it is stated that ‘Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.’. We believe CA capability change will be discussed in Scenario 1~4. For DC capability change, since the potential solutions may have RAN3 impact and the limited TUs of this WI, we have listed DC capability related aspect as Scenario 3 for RAN2 to discuss whether to pursue this scenario. 
Scenario 4 allows dynamic and finer granularity capabilities adjustment when UE is in RRC_CONNECTED with both SIMs. For example, in Scenario 1, UE in network A reports its max Tx power restriction to network A when the UE in network B enters RRC_CONNECTED. This max Tx power restriction in network A will restrict the UE to use higher Tx power than that value even if there are no UL transmission at the network B. So, it would be better to allow UE to update max Tx power restriction dynamically in network A. In scenario 4, the MUSIM device can use the hardware/capabilities in most efficient way, but the negative impact should be discussed, e.g., the transmission interruption in both NWs, signaling overhead, latency, etc.  
In Scenario 5, when MUSIM device is in dual active (Dual-RX/Dual-TX) mode, there may be band collision between the UE in network A and network B. To avoid the band collision in dual active mode, the UE in network A may indicate its band restriction information to the network A for MUSIM purpose. This issue is caused by dual RRC_CONNECTED in two SIMs, instead of capability sharing by two SIMs. However, we think this issue is valid and need to be considered. 
We believe scenario 1 is the basic scenario for Rel-18 MUSIM. Scenario 2 is also important which can avoid unexpected failure in NW A due to capabilities change. From our point of view, Scenario 3 can bring significant benefit for UE A supporting DC, therefore is also worth studying. These three scenarios should be addressed with high priority. 
Observation 1: the below scenarios can be considered in Rel-18 MUSIM:
· Scenario 1: the UE in network A in RRC_CONNECTED indicates/removes its preference on temporary UE capability restriction when UE starts/stops connection with NW B.
· Scenario 2: when UE in network A performs RRC connection resumption, UE in network A indicates its temporary UE capability restriction for MUSIM purpose.
· Scenario 3: UE in network A indicates/removes its preference on temporary DC related capabilities for MUSIM purpose.
· Scenario 4: UE in RRC_CONNECTED mode in both network A and network B using the two SIMs dynamically adjusts its capabilities according to the actual hardware usage in the two networks.
· Scenario 5: UE in network A indicates its constrained band information due to band conflict between two SIMs usage. 
Therefore,
Proposal 1: the below scenarios should be addressed with high priority:
· Senarios 1: the UE in network A in RRC_CONNECTED indicates/removes its preference on temporary UE capability restriction when UE starts/stops connection with NW B.
· Senarios 2: when UE in network A performs RRC connection resumption, UE in network A indicates its temporary UE capability restriction for MUSIM purpose.
· Senarios 3: UE in network A indicates/removes its preference on temporary DC related capabilities for MUSIM purpose.

3. Conclusion
In this paper, the following proposals are given:
Observation 1: the below scenarios can be considered in Rel-18 MUSIM:
· Senarios 1: the UE in network A in RRC_CONNECTED indicates/removes its preference on temporary UE capability restriction when UE starts/stops connection with NW B.
· [bookmark: _GoBack]Senarios 2: when UE in network A performs RRC connection resumption, UE in network A indicates its temporary UE capability restriction for MUSIM purpose.
· Senarios 3: UE in network A indicates/removes its preference on temporary DC related capabilities for MUSIM purpose.
· Senarios 4: UE in RRC_CONNECTED mode in both network A and network B using the two SIMs dynamically adjusts its capabilities according to the actual hardware usage in the two networks.
· Senarios 5: UE in network A indicates its constrained band information due to band conflict between two SIMs usage.
Proposal 1: the below scenarios should be addressed with high priority:
· Senarios 1: the UE in network A in RRC_CONNECTED indicates/removes its preference on temporary UE capability restriction when UE starts/stops connection with NW B.
· Senarios 2: when UE in network A performs RRC connection resumption, UE in network A indicates its temporary UE capability restriction for MUSIM purpose.
· Senarios 3: UE in network A indicates/removes its preference on temporary DC related capabilities for MUSIM purpose.
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