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1. [bookmark: _Ref165266342]Introduction
[bookmark: _GoBack]In RAN2 121 bis-e meeting, one remaining issue is about which capabilities can be restricted for dual-active MUSIM. The agreement is as follow：
A4: RAN2 to discuss whether the following UE capabilities (not a complete list) are impacted for dual-active MUSIM: MIMO layers, BC capabilities, Measurement capabilities, Bandwidth, srs-TxSwitch, UL tx power, Power Class. 

In this contribution, we mainly analyse on the impact on UE capabilities and the suggested procedure for capabilities restriction.
2. Discussion 
As far as we can see, at least the supported maximum MIMO layers and DC/CA combinations are impacted for RF chains sharing between two USIMs. 
For the case that USIM A share partial of transmitting chain and Rx chains with USIM B, when the shared RF chains tune away from USIM A to USIM B, max UL MIMO layer and downlink MIMO layers may reduce and the impacted UE capabilities include maxNumberMIMO-LayersCB-PUSCH，maxNumberMIMO-LayersNonCB-PUSCH, maxNumberMIMO-LayersPDSCH. As UE may share RF chains between band X of USIM A and band Y of USIM B, meanwhile, band Z of USIM A has a standalone RF chain, when USIM B is switched to RRC connected status the max MIMO layers under band X will reduce and max MIMO layers under band Z will keep unchanged. Therefore, the capabilities restriction related to MIMO layers may vary per different frequency carriers. 
Observation 1: The capabilities restriction related to MIMO layers may vary per different frequency carriers. 
If the shared RF chains is used for potential SCG or SCC of USIM A, the BandCombinationList reported by the UE may change when the shared RF chains tune away for activities in USIM B. For example, the UE support CA_n1A-n78A and CA_n3A-n78A in USIM A, when USIM B switch to connected status and the n1 RF chain is tuned away to USIM B, the UE can only support single carrier of n1 in USIM A but the combination of CA_n3A-n78A is not impacted.
Observation 2: The capabilities restriction related to DC/CA may vary per band combination. 
As the total uplink transmitting power of UE is restrained by SAR and RF structure, if the uplink transmitting power is dynamically shared by two USIMs, when dual Tx/ dual Rx UE is transmitting simultaneously with two networks, the available transmitting power may not fulfill the required transmitting power in both USIMs. Therefore, the UE has to reduce transmitting power in one USIM. Although the UE can report the remaining power through the PHR Power Headroom Report, the network has no idea of the restricted maximum transmitting power which lead to inaccurate estimate of the link status. Therefore, It is necessary for the UE to report the restricted maximum uplink power dynamically. The time for UE to report the restricted maximum uplink power may depend on the current transmitting power of the other USIM.
Observation3: The maximum uplink power may reduce on one USIM for dynamically uplink power sharing between USIMs.
Other capabilities like SRS switching may also be impacted. For UE support 2Tx4Rx switching, when UE tune away one Tx to USIM B, USIM A SRS switching may reduced to 1Tx4Rx or 1Tx2Rx. If UE tune away two Rx chain, USIM A SRS switching may also reduced to 1Tx2Rx to save power.
Observation4: Capabilities relavent to SRS switching may also be impacted.
Proposal1：The following capabilities restriction should be considered for for dual-active MUSIM: 
· Uplink/ downlink MIMO layers per frequency carriers.
· DC/CA band combination.
· Temperory maximum uplink power.
· SRS switching capability.
In last meeting, RAN2 also discussed the potential solutions for UE capabilities restriction. Solution B1-B3 and B5 need futher discussion.
· B1：For UAI based solution, the following steps can be used as a baseline
· B2：For delta-signaling of UE capability, the following steps can be used as a baseline
· B3：The solution for the repetition of UE capability enquiry
· B5：A baseline procedure for MAC-CE based SCell (de)-activation can be considered
For B1-B3, is about the main procedure of UE capabilities restriction report. UAI is maturally used in powersaving and overheating. It can indicate network to reduce the number of serving cells or MIMO layers. However it cannot indicate different MIMO layers perCC and specific bandcombination. To fullfill the requirement of this scenario the UAI message should indicate MIMO layer, DC/CA parameters with respect to different carriers and bandcombinations. Considering all these capabilitis are correlated with each other,the straight forward way is to report UE capability. However, if UE report full capabilities frequently the signialing load will be impacted heavily. A more efficient way is to report the restricted capabilities with respect to different carriers and bandcombinations. In this way the network can easily map the reduced capabilities with the full capabilities and avoid inconsistance between relevant featureset. 
Proposal 2: UE can report restricted UE capabilities with respect to different carriers and bandcombinations.
For B5, it is more like a enhancement to the DC/CA capablitilies restriction procedure. Since the rel 17 defined that MAC-CE based SCG (de)-activation procedure can only support SCG deactivation requested by network, if this procedure is used for the MUSIM triggered SCG deactivation the network can deactivation SCG upon the UE capabilities restriction report. The SCG activation can be requested by the network and the UE. When the SCG is deactivated for MUSIM reason, the UE usually can not perform radio link monitoring on the SCG and beam failure detection on the SCG. It is necessary to discuss wheter network can configure radio link monitoring and beam failure detection when deactivate SCG for MUSIM reason.
Proposal 3: If MAC-CE based SCG (de)-activation procedure is used the network can deactivation SCG upon the UE capabilities restriction report as defined for dual-active MUSIM. The SCG activation can be requested by the network and the UE.
Proposal 4: RAN2 to discuss wheter network can configure radio link monitoring and beam failure detection when deactivate SCG for dual-active MUSIM reason.

3. Conclusion
In this document, we discussed the dynamic UE capabilty change for dual-active MUSIM and propose the following:
Observation 1: The capabilities restriction related to MIMO layers may vary per different frequency carriers. 
Observation 2: The capabilities restriction related to DC/CA may vary per band combination. 
Observation3: The maximum uplink power may reduce on one USIM for dynamically uplink power sharing between USIMs.
Observation4: Capabilities relavent to SRS switching may also be impacted.
Proposal 1：The following capabilities restriction should be considered for for dual-active MUSIM: 
· Uplink/ downlink MIMO layers per frequency carriers.
· DC/CA band combination.
· Temperory maximum uplink power.
· SRS switching capability .
Proposal 2: UE can report restricted UE capabilities with respect to different carriers and bandcombinations.
Proposal 3: If MAC-CE based SCG (de)-activation procedure is used the network can deactivate SCG upon the UE capabilities restriction report as defined for dual-active MUSIM. The SCG activation can be requested by the network and the UE.
Proposal 4: RAN2 to discuss wheter network can configure radio link monitoring and beam failure detection when deactivate SCG for dual-active MUSIM reason.
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