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Introduction 

RAN3 already initiated some discussions on Multi-SIM users (MUSIM) at RAN3#110 triggered by LS in [3].

RAN3 was involved on several questions including paging cause, busy indication and the switching (leaving and return).

Reply LS was sent from RAN3 in [4] indicating for most of questions that input was pending conclusions in other groups.
Especially for paging, RAN3 answered that of course it is doable to include a Paging Cause IE over RAN3 interfaces, but the ultimate decision was in SA2 hands. Actually, RAN2 and SA3 were also involved: SA3 to determine if sending a paging cause over the radio would not open the door for some trackability, and RAN2 to determine the impact on the number of paging records that could be sent in a paging occasion.
At this RAN3#114bis meeting, discussions on MUSIM officially resume with allocated Time Units. 

This paper investigates the foreseeable impacts of MUSIM for RAN3.

Discussion 

Paging Cause and paging filtering
At recent SA2 meeting, it was agreed to signal a paging cause towards the UE as was reported from tdoc [5].
This was also mentioned in the LS [6] towards RAN2:
SA2 has concluded that the UE shall be able to discriminate the case where it is being paged for non-voice service from the case where it is being paged (for any service) by a RAN node not supporting the Paging Cause, either because the RAN node does not support the Paging Cause feature, or because in case of RAN sharing it is configured to operate without the Paging Cause feature for some of the connected CNs. 

To RAN2

ACTION: 
SA2 kindly asks RAN2 to take into consideration the information above and provide feedback, if needed.

It should be noted that network paging filtering was also agreed in tdoc [7] through the optional sending of assistance information. 
-
In the NAS MM message indicating leave request (EPS case), the UE provides leaving indication to the CN and the UE may provide assistance information to the network in the leaving procedure regarding MT data/signalling handling.

-
The assistance information may include: 

-
Information to temporarily restrict/filter MT data/signalling handling:

Therefore, both options should be able to coexist in the network. When network filtering is not used/activated, then network can use paging cause and let the UE determine whether to respond or not based on paging cause.
Observation 1: both network paging filtering and Paging Cause options can co-exist in a network.

As far as NR Paging is concerned, SA2 agreed two types of impact (see [8]):
· UE indicates whether it supports the “paging cause voice indication” feature during Register Request (1),

· Then at Paging time, if UE supports the feature, the network sends the paging voice indication to the UE over the radio when applicable (2).

For (1) when the AMF receives the UE support of the feature it needs to tell the gNB because the gNB will be the one to page the UE for RRC Inactive state. Therefore, SA2 has foreseen some RAN3 impact:
the AMF includes an indication that the UE supports the Paging Cause Indication for Voice Service feature in the N2 message carrying the Registration Accept message.
Observation 2: the NG-RAN node needs to be informed if the UE supports the feature of “Paging Cause Indication for Voice Service”. 

The Register Accept can be included in several NGAP messages such as the DL NAS Transport, or the Initial UE context setup message. 
However, given that the feature support IE is only intended to be stored and used in the UE context in association with RRC Inactive, it actually should be included in the Core Network Assistance Information for RRC Inactive IE.

It would then be inherited in all messages where UE context is transferred from AMF to gNB such as also Handover Request message.  

Proposal 1: add the “Paging Cause Voice Indication” feature support in the NGAP Core Network Assistance Information for RRC Inactive IE.

For (2) the Paging voice indication must be added in the NGAP Paging message and XnAP RAN Paging message.
Proposal 2: add the “paging voice indication” in the NAGP Paging message and XnAP RAN Paging message.

Cause for switching
In case of NAS Leave, the AMF will send NG Release Command to gNB.

If we don’t have a new dedicated cause value, this could hurt KPI i.e. this is a specific intentional release, not a failure release.

Proposal 3: introduce a new specific cause value in TS 38.413 for release due to MUSIM NAS Leave.

Conclusion and proposals
This paper has reviewed the progress made in other groups on the topic of Multi-USIM devices.

SA2 decided to introduce both some network filtering option and the paging cause signaling option. 
The following proposals are therefore made:

Proposal 1: add the “Paging Cause Voice Indication” feature support in the NGAP Core Network Assistance Information for RRC Inactive IE.

Proposal 2: add the “paging voice indication” in the NAGP Paging message and XnAP RAN Paging message.

Proposal 3: introduce a new specific cause value in TS 38.413 for release due to MUSIM NAS Leave.

The changes have been implemented in the CR in [9]:

Proposal 4: agree the NGAP CR in [9].
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