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1
Introduction

Rel-17 WI [1] for support of Multi-SIM devices aims to study the system impacts when the UE communicate to more than one PLMN via multi-SIM support and also specify potential enhancements to avoid performance degradation for the MUSIM scenarios.

The objectives of the WI are 

1) Specify, if necessary, enhancement(s) to address the collision due to reception of paging when the UE is in IDLE/INACTIVE mode in both the networks associated with respective SIMs [RAN2]

· RAT Concurrency: Network A can be NR. Network B can either be LTE or NR.

· Applicable UE architecture: Single-Rx/Single-Tx.
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:

· RAT Concurrency: Network A is NR. Network B can either be LTE or NR.

· Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx
3) Unless SA2 find an alternative solution or decides otherwise, specify mechanism for an incoming page to indicate to the UE whether the service is voLTE/VoNR.[ RAN2]

· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.

· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx
In this discussion paper we further discuss on clarification of the scope related to each of the objectives and also possible extension of scope if needed based on candidate solutions of SA2
2
Discussion 
Applicability of the solutions for dual connectivity system

Many of the early deployments of NR system may use EN-DC as deployment option with UE having dual connectivity with NR and LTE nodes. EN-DC capable UE is expected to have Dual-RX capability for DC operation. When such devices also have another USIM subscription connecting to NR or LTE PLMN, the MUSIM operation may have dual connectivity in one USIM and single connectivity in another network.  Dual SIM operation with one USIM configured for LTE and another USIM configured for EN-DC will be valid scenario for initial deployments. 

Objective 2 needs to be extended to handle the scenario of dual connectivity where the switching mechanism will be different compared to single connectivity cases.
Proposal 1: RAN2 discuss and agree on the applicability of dual connectivity scenario for the objective related to “coordinated leave”.
Impacts to LTE specifications for the work item 

One of the potential MUSIM scenarios when NR is introduced to the network will be LTE +NR dual SIM scenario. Objectives 1 and 2 are also applicable for LTE as one of the systems.  For the paging collision scenario, it cannot be avoided that the paging collision changes to idle mode behavior will be required in both the PLMNs. Hence, specification changes are also required for LTE idle mode behavior for paging monitoring for the solution to be applicable for LTE+NR MUSIM scenario.  The impacted specifications do not include LTE in the WID scope. RAN2 can discuss further and conclude on the specification impacts for LTE specification.

In order to avoid developing independent solutions for LTE and NR, RAN2 can work towards developing common solution which can also be extended to LTE specification. Solutions specific to LTE can be avoided or minimized as much as possible.

Potentially an assumption related to Release 15 devices?

Proposal 2: RAN2 to confirm that the objectives imply an impact the LTE specifications.
Proposal 3: RAN2 to aim to develop common solutions for both LTE and NR.   

UE capability signaling related changes 

For MUSIM device, the UE resources need to be shared between the UE operations of two UE operation towards different PLMN. The resource sharing may lead to reduced capability operation in each of the network. The capability reduction may be a temporary scenario depending on the operation of other USIM.  Hence, the scope of the work related to the above objectives may also need to analyze dynamic change of UE capability depending on the MUSIM operation status. 

Observation 1: Impacts to UE dynamic capability related changes (i.e. impact of temporary restrictions to UE due to multi-SIM operation) needs to be analyzed as part of each of the objectives.
Proposal 4: RAN2 to assess the impacts on UE capability information/UE assistance information exchange as part of this WI.

Solutions for RAN sharing scenario and Intra-PLMN cases

Intra-PLMN MUSIM operation is scenario where the device is registered to the same PLMN via two different USIM subscription.  In this scenario the UE operation for both USIMs are served by same serving cell. For example, when both USIM of same PLMN are in idle mode, the UE needs to monitor same serving cell for paging monitoring. In such case the switching of RX is not required for paging reception. Hence, the paging collision scenario is not applicable. In the same way the switching of connection from one USIM to another USIM can be optimised for same PLMN scenario.
Proposal 5: RAN2 to consider enhancements on top of the developed solutions to address the Intra PLMN MUSIM operation.
3
Summary
In this discussion paper we have discussed and clarified the scope related to each of the objectives and also possible extension of scope based on candidate solutions of SA2. Based on this discussion we make the following observations and proposals:

Proposal 1: RAN2 discuss and agree on the applicability of dual connectivity scenario for the objective related to “coordinated leave”.

Proposal 2: RAN2 to confirm that the objectives imply an impact the LTE specifications.

Proposal 3: RAN2 to aim to develop common solutions for both LTE and NR. 

Observation 1: Impacts to UE dynamic capability related changes (i.e. impact of temporary restrictions to UE due to multi-SIM operation) needs to be analyzed as part of each of the objectives.

Proposal 4: RAN2 to assess the impacts on UE capability information/UE assistance information exchange as part of this WI.

Proposal 5: RAN2 to consider enhancements on top of the developed solutions to address the Intra PLMN MUSIM operation.
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