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Introduction
R18 MUSIM WID [1] contains two objectives. The objective 2 is to define RRC requirements for Rel-17 MUSIM gaps for which RAN4 is the leading group. Hence RAN2 does not need to discuss at the moment. The objective 1 of the R18 MUSIM WID is:
	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



In this contribution, we discuss UE-initiated deactivation/activation of SCell when there is hardware resource conflict between the two SIMs. 
Discussion
MUSIM UE’s hardware resources are shared between the two SIMs and need to be dynamically split between the two SIMs as described in Rel-18 MUSIM WID [1]. In order to keep simultaneous RRC connection in both NW A and NW B, UE should always keep the PCell connection in both networks if it is supported by UE implementation. And in this case, there may be the resource conflict on SCell(s) when NR CA is configured for NW A due to conflict with the baseband processing resources and/or RF resources related to the SCell. 
An example of such case is illustrated in the Figure-1. The UE in NW A is configured and activated with SCell_1 and SCell_2. When the UE enters into RRC Connected state in NW B, there is RF conflict between the SCell_1 in NW A and the PCell in NW B since the two CCs share the same RF channel.
Observation 1: Configuration and activation of SCell(s) in one network for MUSIM UE may result in resource conflict for the UE.
[image: ]
Figure-1 RF conflict on SCell 
[bookmark: _GoBack]In the above case, when the hardware resources conflict happens due to configuration and activation of SCells, one of the possible UE implementation ways is to allocate the hardware resources to only one of the SIMs. Considering there is no coordination between the NWs of the two SIMs, it should be up to the UE to determine which SIM uses the hardware resource, e.g. based on the overall performance, or the requirement of data rate for each SIM. Furthermore, since the mapping relationship between the hardware resource and a certain band/CC is determined by the UE implementation according to the CA band combination configured by the NW, only the UE knows details of the specific SCell that has hardware conflict issue. So, in this case, the UE can decide to stop the transmission/reception for this specific SCell of the SIM, and then can convey this to the NW as soon as possible. Otherwise, there will be severe data loss on the SCell.
However, in the current specification, only UEAssistanceInformation (UAI) message is used to inform the preferred maximum CC number for overheating or power saving purpose. This is not useful for MUSIM and instead may make things worse if the network decides to deactivate/release a wrong SCell that does not have any RF conflict. So, there is a need to introduce enhanced mechanism to inform the NW about the hardware resource conflict issue on a specific SCell for MUSIM.
Observation 2: An enhanced mechanism should be introduced to indicate the hardware resource conflict issue on a specific SCell for MUSIM.
Below we present two options to address the issue of hardware resource conflict.
Option1: Temporary capability update on supported CA capability 
In this option, UE indicates to restrict/resume the supported band combination (BC) capability to the NW A according to the remaining hardware resources for NW A when the resource conflict between two SIMs starts/stops. However, this has some drawbacks. First, the UE capability update will result in RRC reconfiguration by the NW A, e.g. release/addition of SCell, which adds more delay and signalling overhead. Second, when CA is reconfigured in NW A, the SCell which suffers from the conflict issue may change as shown in Figure-2. And third, considering the CA configuration in NW B may change dynamically, it will be a burden for the NW A to reconfigure the UE every time the UE updates its capability due to the changes in conflicted hardware resources in NW A.
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Figure-2 RF conflict after CA reconfiguration
Option2: UE-initiated SCell deactivation/activation
In this option, the UE requests NW A to deactivate a specific configured SCell when the hardware resource conflict is identified due to MUSIM operation, and requests to activate the SCell when the conflict stops. 
SCell activation/deactivation MAC CE initiated from the NW has been defined in the current specification. A similar MAC CE could be used for UE-initiated SCell activation/deactivation. Compared with RRC message, MAC CE is beneficial to reduce the processing delay and the complexity for both the UE and the NW, by avoiding the unnecessary inter-layer interaction between RRC layer and MAC layer, and inter-node interaction between gNB-CU and gNB-DU. When the conflict stops, the UE uses the same MAC CE to indicate the capability to support the activation of the SCell, and whether to activate the SCell or not for the UE is still up to the NW’s implementation.  
In addition, the UE behaviour after requesting for an SCell deactivation should be discussed. Our understanding is that the UE may anyway “deactivate” the SCell even if does not receive response from NW. However, UE should wait for a certain time before it deactivates the SCell autonomously to have a proper alignment between the UE and NW. The details can be FFS.   
Proposal: Introduce MAC-CE based UE-initiated SCell deactivation/activation for MUSIM. 
Conclusion
[bookmark: OLE_LINK3]In this contribution, we provided our analysis on introducing UE-initiated SCell deactivation/activation. We have the following observations and proposals:
Observation 1: Configuration and activation of SCell(s) in one network for MUSIM UE may result in resource conflict for the UE.
Observation 2: An enhanced mechanism should be introduced to indicate the hardware resource conflict issue on a specific SCell for MUSIM.
Proposal: Introduce MAC-CE based UE-initiated SCell deactivation/activation for MUSIM.
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