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Introduction
In the 4G generation, most Multi-USIM UEs only support single Tx/ single Rx or single Tx/ dual Rx due to the restricted number of RF transmission chains. However, it is common for 5G devices to support SA 2Tx/4Rx or NSA dual connection, which requires the RF module to support multiple transmission chains working concurrently. It is straight forward that Multi-USIM UE may spare one transmission chain for another USIM when two USIMs need to communicate with two networks at the same time. We can foresee that more and more 5G Multi-USIM devices will consider to support dual Tx/ dual Rx in the future.
Discussion
One typical 5G Multi-USIM UE RF structure is as figure 1 (only the transmission chains are depicted which has main effect on the feature of dual Tx/ dual Rx). The UE is equipped with two RF transmission chains which can transmit simultaneously.  RF transmission chain 1 is used for NR transmission and RF transmission chain 2 is shared between NR transmission for USIM1 and LTE transmission for USIM2. When only USIM 1 is in RRC connection status, both RF chain 1 and RF chain2 are working for NR to support 2Tx in NR SA mode. When both USIM1 and USIM2 are in RRC connection status, RF chain2 are occupied by USIM 2 and USIM 1 fall back to 1Tx in NR SA mode.
[bookmark: _GoBack]Observation 1: 5G Multi-USIM UEs that support dual Tx/ dual Rx on NR SA network and LTE network usually share one Tx chain between two USIMs. When two USIMs need to communicate with two networks at the same time the NR capability of USIM 1 will fall back from 2Tx to 1Tx. 
Another scenario is as figure 2, 5G Multi-USIM UEs with USIM 1 working on NSA mode and USIM 2 camped on LTE. UE may share one RF transmission chains between NR SN on USIM1 and LTE on USIM2. When USIM2 is service activated the shared RF transmission chain may be occupied consistently by USIM2 and USIM1 has to release NR SN connection.
Observation 2: 5G Multi-USIM UEs that support dual Tx/ dual Rx on NSA network and LTE network usually share one Tx chain between two USIMs. When two USIMs need to communicate with two networks at the same time the USIM 1 may need to release NR SN connection. 



Figure 1 Multi-USIM UE supporting dual Tx/ dual Rx on NR SA network and LTE network


Figure 2 Multi-USIM UE supporting dual Tx/ dual Rx on NSA network and LTE network
In Rel-16, UE and network don’t support to negotiate UE capability change from 2Tx to 1Tx in the scenario that one Tx chain is occupied by another USIM for Multi-USIM UE. Currently, different UEs behaviour varies a lot as it is all up to UE implementation. For example, some Multi-USIM UEs may just report capability of 1Tx to NR SA network which means that NR uplink data speed for USIM 1 is always half of the speed compared with UEs with just one USIM. Some Multi-USIM UEs may report capability of 2Tx and network will configure two layers for uplink if the channel condition is good enough. When the other USIM initiate a service or response to paging and has to communication with the network, the UE may just tune away 1 Tx chain from USIM1 to USIM2. In this case the network associate with USIM 1 will face demodulation failure on uplink and can’t detect SRS signal on one port, and then the network may dynamically schedule one layer for UE. However, this solution relies on network’s dynamic scheduling algorithm and if the network is not sensitive to uplink reference signal depravation the UE may face uplink failure.
Observation 3: Current solutions for UEs to coordinates Tx capabilities with NR SA network in the case of Tx chain occupied by another USIM may sacrifice UE date performance and degrade user experience in NR SA network.
For the case of USIM1 working on NSA. When the UE has to switch one RF transmission chain from USIM1 to USIM2, it may just locally release the NR SN connection which leads to radio link failure on NR network and an error record. Furthermore, the network may continue to configure NR measurement and trying to establish the NR SN even though the UE won’t response to the network.
Observation 4: Current solutions for UEs to transit from NSA mode to LTE mode in the case of Tx chain occupied by another USIM may waste network resource and cause network error data.
In Rel-16, the UE assistance information is introduced for power saving purpose. UE can report its preference on the maximum number of MIMO layers and maximum number of secondary component carriers for power saving. The similar method can also be introduced for Multi-USIM UEs coordination Tx capabilities for Tx chains occupied by another USIM.
Proposal 1: RAN2 consider introducing UE assistance information for Multi-USIM UE capability change.
Conclusion
In the previous sections we made the following observations: 
Observation 1: 5G Multi-USIM UEs that support dual Tx/ dual Rx on NR SA network and LTE network usually share one Tx chain between two USIMs. When two USIMs need to communicate with two networks at the same time the NR capability of USIM 1 will fall back from 2Tx to 1Tx. 
Observation 2: 5G Multi-USIM UEs that support dual Tx/ dual Rx on NSA network and LTE network usually share one Tx chain between two USIMs. When two USIMs need to communicate with two networks at the same time the USIM 1 may need to release NR SN connection. 
Observation 3: Current solutions for UEs to coordinates Tx capabilities with NR SA network in the case of Tx chain occupied by another USIM may sacrifice UE date performance and degrade user experience in NR SA network.
Observation 4: Current solutions for UEs to transit from NSA mode to LTE mode in the case of Tx chain occupied by another USIM may waste network resource and cause network error data.
Proposal 1: RAN2 consider introducing UE assistance information for Multi-USIM UE capability change.
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