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1. Introduction

In Rel-17 Multi SIM topic, the following features are discussed and specified:
· Paging collision avoidance
· Network switching for MUSIM

· Switching procedure without leaving RRC_CONNECTED
· Switching procedure with leaving RRC_CONNECTED (RRC-based and NAS-based)
· Paging with service indication (and busy indication)
In this contribution, we discuss the UE capabilities for MUSIM.
2. Discussion
2.1 Paging collision avoidance
For the paging collision avoidance in NR+NR case, the CR was approved [1] in SA#92E on 5G-GUTI reassignment. RAN2 does not need to discuss further on paging collision avoidance in NR. When the new 5G-GUTI does not solve the PO collision, it’s up to UE and NW implementation to resolve paging collision. Thus, there is no need to discuss any further optimizations in RAN2 and there is no any AS specification impact. From the UE capability perspective, AS capability for paging collision avoidance in NR+NR case is not needed.
For the paging collision avoidance in LTE+LTE case, an IMSI offset is introduced and this is used to calculate the UE ID or an alternative IMSI for PO determination depending on the final conclusion in RAN2. However, the offset is transparent to the eNB so the eNB does no need to know whether the UE support the IMSI offset for paging collision. . Thus, AS capability for paging collision avoidance in LTE+LTE case is also not needed.
Proposal 1: AS capability for paging collision avoidance is not needed for both NR+NR case and LTE+LTE case.
2.2 Network switching for MUSIM
Network switching for MUSIM includes switching procedure without and with leaving RRC_CONNECTED. The switching procedure without leaving RRC_CONNECTED is RRC-based procedure, the switching procedure with leaving RRC_CONNECTED further includes RRC-based procedure and NAS-based procedure.
For NAS-based switching procedure with leaving RRC_CONNECTED, there is NAS capability for it and it is transparent to the AS, so AS capability for NAS-based switching procedure with leaving RRC_CONNECTED is not needed. Regarding RRC-based switching procedure without/with leaving RRC_CONNECTED, the gNB needs to know whether the UE is capable of these features and sends configuration based on the UE radio capabilities. Thus, the UE needs to report capability of whether the RRC-based switching procedure without/with leaving RRC_CONNECTED is supported or not to the gNB, e.g. via UECapabilityInformation message. Moreover, RRC-based switching procedure without/with leaving RRC_CONNECTED is transparent to the CN, so these AS capabilities do not need to be transmitted between the gNB and CN, and between gNBs.
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Figure 1 Illustration of procedure for UE capabilities reporting
Based on the different contents for switching procedure without and with leaving RRC_CONNECTED in UAI message, separate AS capability for switching procedure without leaving RRC_CONNECTED and RRC-based switching procedure with leaving RRC_CONNECTED can be introduced. These capabilities should be optional and in “per UE” level.
Proposal 2: Introduce separate AS capability for switching procedure without leaving RRC_CONNECTED and RRC-based switching procedure with leaving RRC_CONNECTED. The capabilities are optional and in “per UE” level.
2.3 Paging with service indication
For CN paging, if both the UE and the CN support the paging cause, when the CN pages a UE, the CN can send paging message to the gNB with UE ID and paging cause, the gNB supporting paging cause can include the paging cause in paging message to the UEs. During this procedure, the CN knows whether the UE supports the paging cause or not based on NAS capability, no addition AS capability for paging cause is needed.

For RAN paging, if both the UE and the gNB support the paging cause, when pages a UE, the gNB can include the paging cause in paging message to the UEs. To achieve this, the gNB needs to know whether the UE supports the paging cause or not. Considering that CN already knows the UE capability for paging cause, the CN can inform the gNB the UE capability for paging cause, e.g. via Core Network Assistance Information for RRC INACTIVE message. Also the anchor gNB can inform other gNBs in the same RAN area the UE capability for paging cause, e.g. via RAN Paging message in Xn interface. So, for RAN paging, there is also no need to introduce the AS capability.
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Figure 2 Illustration of procedure for UE capabilities reporting
Proposal 3: AS capability for paging with service indication is not needed for both CN paging and RAN paging. 
3. Conclusion

In this contribution, we discuss the UE capabilities for MUSIM and have the following proposals:

Proposal 1: AS capability for paging collision avoidance is not needed for both NR+NR case and LTE+LTE case.
Proposal 2: Introduce separate AS capability for switching procedure without leaving RRC_CONNECTED and RRC-based switching procedure with leaving RRC_CONNECTED. The capabilities are optional and in “per UE” level.
Proposal 3: AS capability for paging with service indication is not needed for both CN paging and RAN paging. 
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