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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At RAN#86 meeting, a new WI “Support for Multi-SIM devices in Rel-17‎” was approved [1]. The following objectives will be discussed to specify the mechanism on the issues of Multi-SIM devices.
The detailed objectives of the Work Item 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
UE SIMs may belong to same or different operators. ‎
USIM can be a physical SIM or eSIM. ‎
Coordination with relevant WGs, such as SA2, should be considered where relevant. ‎
Specification change should focus on NR side for objective 1.‎

In this contribution, we will discuss the scope and related aspects on supporting for Multi-SIM devices.
Discussion
In SA2, the related topic on Multi-SIM devices has been discussed and some key issues and solutions are specified in TR 23.761 [2].
Objective#1: Address the collision due to reception of paging
This objective is associated with Key Issue#2 in TR 23.761. There are 3 kinds of solutions to address this Key Issue#2 in the below. 
One kind of solutions is PO shifting solutions as following:
· Solution #14: Paging collision avoidance by changing NAS ‎parameters
· If paging collision is detected, the UE indicates that it would like to receive a new 5G-GUTI to avoid the collision.
· Solution #15: Paging collision avoidance by using ‎Alternative UE_ID in paging procedure‎
· If paging collision is detected, the UE indicates that it would like to use the included Alternative UE_ID solely to determine PF/PO.
· Solution #16: Resolving paging occasion conflict in EPS ‎using offset to the IMSI
· If paging collision is detected, the UE indicates a new parameter suggesting an "offset value" to re-calculate the PO.
· Solution #17: Resolving paging conflict using MUSIM ‎Assistance Information‎
· Similar as Solution#14 to replace UE_ID for paging occasion computation.
· Solution #20: Triggering MRU upon PO collision detection‎
· Similar as Solution#14 to assign a new 5G-GUTI to the UE.
[bookmark: _Ref47532769]Observation 1: PO shifting solutions‎ may not have RAN impact.

Another kind of solutions is paging repetition solution as following:
· Solution #18: Sending paging on consecutive POs for ‎Multi-USIM UE
· Paging is repeated on consecutive POs.
[bookmark: _Ref47532773]Observation 2: The paging repetition solution‎ should have RAN impact.‎

The last kind of solutions is UE implementation solution as following:
· Solution #19: UE solution to address overlapping PO
· UE-only approach to handle PO collisions, while not preventing PO collisions to occur.
The Solution#19 is based on UE implementation to handle PO collisions, which has no impact on RAN and Core Network side. Thus, we think Solution#19 can be a baseline solution for this Objective#1 and whether it’s necessary to have additional solution can be further discussed in RAN2 and SA2.
[bookmark: _Ref19032198][bookmark: _Ref37338932][bookmark: _Ref40961997][bookmark: _Ref47103023]Proposal 1: ‎UE implementation ‎based solution can be a baseline for Objective#1 and whether it’s necessary to have additional solution can be further discussed.

Objective#2: Notification Network A of its switch from Network A
This objective is associated with Key Issue#3 in TR 23.761. There are several solutions to address this Key Issue#3 to notify leaving message to the network as following.
· Solution #4: Local leaving
· RRC release in NG-RAN based on N2 request.
· Solution #5: Graceful leaving and resumption solutions‎
· The solution aims to cover the use cases for various durations of the UE "leaving" the system, including short and long time duration.
· Solution #6: UE leave and return
· UE-requested leave/resume via RRC Request.
· Solution #22: AS-triggered coordinated leaving 
· Simplified variant of Solution #5 to remove the absence duration‎ report, i.e., the UE does not select between short or long leave‎‎.
The issue on UE leaving for short and long time duration has been discussed in Solution#5. The detail procedures for short and long leaving are different. For short leaving AS or NAS procedure, the UE’s RRC connection will be suspended. For long leaving AS or NAS procedure, the UE will be moved to CM-IDLE mode. Since the UE cannot be accurately predictable for short or long leaving duration, we prefer to have a common solution for the short leave and long leave duration, which can reduce the impact on specs.
[bookmark: _Ref47532777]Observation 3: Solution#4, Solution#6 and Solution#22 have the common mechanism for the short leave and long leave mechanism.
[bookmark: _Ref47532795]Proposal 2: ‎For ‎Objective#2‎, RAN2 assumes to have a common solution for the short and long leave duration.

Another issue can be discussed under this objective#2, which is the paging detection issue when the other SIM card is at connected state. There are several solutions in TR 23.761 to address this issue as following:
Core Network based solutions:
· Solution #3: Busy indication as a paging response
· If the busy indication is sent as NAS service request cause value, there is no RAN impact.
· Solution #7: Push Notification‎
· UE requests and receives information from the AMF for being paged with Push Notifications via the Internet.
· Solution #8: MT Service Notification through N3IWF
· UE deactivate paging reception in idle mode in a PLMN and support N3IWF access to a PLMN via 3GPP access of another PLMN and related procedures for NAS notification.
· Solution #12: Push Notification via SMS‎
· Similar as Solution#7. The Push Notification is delivered via the SMS.
· Solution #13: MT service via ePDG/N3IWF‎
· UE inquires the AMF/MME for ePDG connectivity, decides which network to connect over 3GPP, and requests user plane resources for ePDG connectivity.
RAN based solutions:
· Solution #2: Negotiated Short Period Absence
· UE negotiates a single short period of absence from the serving RAN of current system.
· Solution #21: ‎Scheduling gap for Multi-SIM UE
· UE negotiates the "scheduling gap" on RAN A to tune away to RAN B in order to listen to paging.
In Solution#2 and Solution#21, the UE and gNB should support the short period absence or “scheduling gap” mechanism. Due to “absence” or “scheduling gap”, the QoS performance of traffic on Network A side should have some negative impact, for example the latency. Thus, we prefer Core Network based solutions to address this issue. Since there are so many solutions to address this issue, we can wait SA2 conclusion and then discuss further in RAN2 if any.
[bookmark: _Ref47532800]Proposal 3: ‎Suggest RAN2 to discuss, if any, after SA2 has conclusion on the issue of paging detection when the other SIM card is at connected state.

Objective#3: Incoming paging to indicate whether the service is VoLTE/VoNR
This objective is associated with Key Issue#1 in TR 23.761. There are several solutions to address this Key Issue#1 as following.
· Solution #1: Paging Cause in the Uu Paging message
· UE receives paging message with the Paging Cause information.
· Solution #9: Handling of MT IMS voice service with ‎different Paging Cause
· In addition of Solution#1, UE provides a preferred list and/or a non-preferred list of MSISDN or tel/sip URI to TAS via Ut interface.
· Solution #10: Network-based paging filtering
· Network corresponding to USIM-1 sends paging for USIM-1 only if Paging Filtering Rules in the network allows paging the UE.
· Solution #11: Operator-defined upper bound timer for ‎paging response
· This solution allows the operator to have a deterministic behaviour from the UEs by providing them with an upper bound timer for paging response.
For Solution#1 and Solution#9, the main impact is to add paging cause in the paging message, which are simpler solutions. For Solution#10 and Solution#11, there should be some impact on RAN and the method is more complicated than adding paging cause in the paging message.
[bookmark: _Ref47532782]Observation 4: The solution to add paging cause in the paging message is simpler.‎

However, this objective is mainly impact Core Network. We suggest to wait SA2 conclusion before discussion this issue in RAN2.
[bookmark: _Ref47532805]Proposal 4: ‎Suggest RAN2 to wait SA2 conclusion on Objective#3.

Conclusion
According to the above discussion, the observations and proposals for the scope and related aspects on supporting for Multi-SIM devices are as follows:
Observation 1: PO shifting solutions‎ may not have RAN impact.
Observation 2: The paging repetition solution‎ should have RAN impact.‎
Observation 3: Solution#4, Solution#6 and Solution#22 have the common mechanism for the short leave and long leave mechanism.
Observation 4: The solution to add paging cause in the paging message is simpler.‎
[bookmark: _GoBack]
Proposal 1: ‎UE implementation ‎based solution can be a baseline for Objective#1 and whether it’s necessary to have additional solution can be further discussed.
Proposal 2: ‎For ‎Objective#2‎, RAN2 assumes to have a common solution for the short and long leave duration.
Proposal 3: ‎Suggest RAN2 to discuss, if any, after SA2 has conclusion on the issue of paging detection when the other SIM card is at connected state.
Proposal 4: ‎Suggest RAN2 to wait SA2 conclusion on Objective#3.
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