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Introduction

In this paper, we want to support the potential Rel-19 working areas: Multi-SIM enhancements to further improve the resource utilization efficiency and throughput performance both for network and UE.
Discussion 

UEs with multi-SIMs occupy a very large proportion in our devices, so we pay great attention on the standardization work in 3GPP.  In Rel-17, gap patterns were introduced for MUSIM UEs, but the gap granularity is per UE. For the UE with multiple Tx/Rx transceivers, CCs, CGs and also MIMO capability, during the gap duration, the UE must switch all the resources to USIM B, which will cause the service interruption in USIM A and bring bad user experience.

Observation 1：Per UE gap patterns for Rel-17 MUSIM UEs will cause service interruption in USIM A even if the UE support multiple Tx/Rx transceivers, CCs, CGs and MIMO layers.

For the UEs with several Rxs but fully occupied with USIM A when it is in the connected mode, the UE may only tune away one or two Rx chains to monitor paging of USIM B. For example, the UE has 2Rx in total and tune 1Rx to USIM B to monitor paging, in this way the UE is capable to remain data transfer in Network A while monitor paging, perform measurement. etc on USM B. But the network A doesn’t know UE Tx capabilities has changed from 2Rx to 1Rx and still schedule DL data in 2Rx, to avoid network resource wasting and downlink data loss, finer granularity gap need to be introduced in RAN2.

Proposal 1: RAN2 specify finer granularity gap for MUSIM devices per TxRx transceivers /CCs/CGs/MIMO layers to decrease the service interruption and improve the data throughput in USIM A.

For Rel-18 MUSIM UEs, when USIM B enters RRC_CONNECTED state from Idle/Inactive while USIM A is also in Connected mode, UE will switch part of hardware resources on USIM A to USIM B, and temporary UE capability restrictions will be reported on Network A and maybe also Network B. If USIM B change the connection state frequently, excessive signalling consumption may be cause by the UE capability restrictions.

While the data transaction in USIM B is periodic, such as voice service, or small date service, gap patterns per Tx/Rx transceivers, CCs, CGs and MIMO layers to switch part of resources to USIM B can be applied to Rel-18 MUSIM UEs and avoid frequent UE capability changes between two networks. The method to indicate the type of the service can reuse the solution that was introduced for Paging restriction in Rel-17 MUSIM WI.

Proposal 2: Finer granularity gap defined for Rel-18 MUSIM devices can reduce the frequency of UE capability restrictions synchronization and remain good throughput in USIM A.

With the assumption of proposal 1 and proposal 2, corresponding detailed RRM requirements need to be specified in RAN4 based on the Rel-18 standardization work to minimized impact on network A, for instance the Collisions between different MUSIM gaps and impacts on legacy measurements and corresponding UE requirements need to be specified.
Proposal 3: Further RAN4 requirements need to be specified based on the finer granularity gap.

When two USIMs in one MUSIM UE connect to the same network from one operator, several performance enhancements can be defined in RAN. With the same location and allowed UE capability in two SIMs (such as NR+NR), USIM A and USIM B will register on same cell and combined Tracking Area Update, handover can be handled at the same time on two USIMs. Measurement relaxation can reduce the signalling interaction, that is, only one USIM perform measurements and report the results to the network and shared with other USIM.

Observation 2：Combined Tracking Area Update, handover and measurement relaxation can be introduced when two USIMs connect to the same cell to reduce signalling interaction and power consumption.

Proposal 4: Several performance enhancements can be defined in RAN2 for intra-operator MUSIM UEs.

Proposal 5: RAN lead the R19 MUSIM enhancement standardization.
Conclusions

In conclusion, the following observations and proposal can be made

Observation 1：Per UE gap patterns for Rel-17 MUSIM UEs will cause service interruption in USIM A even if the UE support multiple Tx/Rx transceivers, CCs, CGs and MIMO layers.
Observation 2：Combined Tracking Area Update, handover and measurement relaxation can be introduced when two USIMs connect to the same cell to reduce signalling interaction and power consumption.

Proposal 1: RAN2 specify finer granularity gap for MUSIM devices per TxRx transceivers /CCs/CGs/MIMO layers to decrease the service interruption and improve the data throughput in USIM A.

Proposal 2: Finer granularity gap defined for Rel-18 MUSIM devices can reduce the frequency of UE capability restrictions synchronization and remain good throughput in USIM A.

Proposal 3: Further RAN4 requirements need to be specified based on the finer granularity gap.

Proposal 4: Several performance enhancements can be defined in RAN2 for intra-operator MUSIM UEs.

Proposal 5: RAN lead the R19 MUSIM enhancement standardization.
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