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Abstract of the contribution: Discuss Solutions related to KI#1 and proposes interim conclusion
Background
No basic interim conclusion has been made in last meeting for KI#1, this paper intends to show a way forward and that some of the solutions are actually complementary. 

The scenario we address in KI#1 is that a MuSIM device is engaged in one service in one network and needs to monitor paging in another network. At some point the paging message includes the identity of another UE in the MuSIM device. The MuSIM device then needs to decide how to handle the MT trigger and the following MT connection. Let’s discuss each phase one by one.
The device is engaged in communication in one network and performs idle mode tasks including page monitoring in the other network.

How can the MuSIM device perform idle mode tasks when the actively communication with another network? There are a few options available (1) the UE may have HW which allows the UE to simultaneously have two receiver functions active, or (2) the UE leaves (a.k.a. tune away from) the connections, or (3) it can have negotiated predefined very short gaps allowing the UE to tune away perform idle mode task and return. 

(1) This option needs no 3GPP specification and is therefore not considered in this study.

(2) This is what dual-SIM implementations do today – This imply that 3GPP shall do nothing

(3) Solution 21 suggests this option. 

Option (2) and (3) are fully in the RAN scope and have no CN impact. Here RAN2 needs to discuss whether or not there is a problem when a UE tunes away and which may cause retransmissions of DL data. Our view is that it would be good that the UE has a known behaviour in the network, so we are in favour of negotiating very short gaps for idle mode tasks e.g. page monitoring.
Observation: Whether or not to specify how to perform very small gags to perform idle mode tasks e.g. page monitoring needs to be discussed and agreed in RAN groups.

Observation: For idle mode tasks that require longer time e.g. periodic registration, registration due to mobility, RNA-update then a longer one-time absence may be required. Solution 2 is suggesting this.

Proposal: If SA2 can agree on a view we can kindly suggest that we believe it would be useful.

The device is engaged in communication in one network and decode one of its other identities in the paging message
The MuSIM device now needs to decide what to do after received the MT trigger. At this moment the UE can only check what the ongoing communication is. Is it a voice call, file download, or other data traffic? Based on this information the UE can decide whether to leave the ongoing communication or not. If more information would be provided to the UE, then the UE may make a more informed decision whether or not to leave the ongoing communication. Two options to gather more information has been suggested (1) An indication is included to inform the UE about what type of MT traffic that has triggered the page. (2) The UE temporary leaves the ongoing communication to check the details on the MT traffic
(1) Solution 1 is proposing this option, it allows the UE to gather some more information without interrupting the ongoing communication at all. The information is limited but can provide some help in the decision making. This option may be useful if the ongoing communication only allows for very short interruptions.

(2) Solution 2 is proposing this option, it allows the UE to gather much more information of the MT traffic. However, this option will interrupt the ongoing communication, but this may still be effective if the ongoing communication allows for some interruptions.
Observation: Having both options specified will allow the UE to gather more information about the MT traffic independent of the ongoing communication.

Observation: Solution 1 may be used if the ongoing communication only allows for very short interruptions and Solution 2 may be used if the ongoing communication allows for some interruptions.

Proposal: Both Solution 1 and Solution 2 should be recommended for normative work as they are helpful under different circumstances.
In case the decision is to leave the ongoing communication, then the UE will use method concluded in KI#3

In case the decision is to not leave the ongoing communication the device have two options: (1) Do nothing about the incoming page, or (2) send an indication as a response to the page that the UE is not able or willing to engage in this MT traffic at this moment.

(1) Do nothing, means that the system will continue to page the UE within the whole Registration Area and finally conclude that the UE was not reachable at this moment.

(2) Send a short response will allow the network to stop the paging and understand that the UE is still reachable, but not able or willing to engage in this MT traffic that triggered the page.

Option (2) will create a short interruption in the ongoing traffic (RAN groups to provide input on the actual length), most services would allow short interruptions without any major drop in QoE. Even speech codecs used in voice calls allow for dropped packets without major inconveniences, as long as they are short periods.

Observation: Even Voice calls will to some extent tolerate short interruptions to allow the device to send a busy indication

Observation: Saving paging resources is always a good thing

Proposal: Solution 3 should be recommended for normative work

Solution 11 suggest that the above response must be sent within a maximum upper time boundary. This time boundary will be provided to the UE during the registration. Currently 3GPP has not specified any upper time boundary for any paging response. Now may be the time to do so. However, then we believe that this should be valid for all paging responses and not only to this “busy” indication response in that case. SA2 should then consult other working groups on this topic. 
Proposal: Write an LS asking their feedback regarding an upper time boundary for all paging responses. 

Alternative ways to receive the paging and engage in MT traffic.
There are a few solutions that proposes alternative methods to receive notifications on incoming MT service. Solutions using notification via push notification server (solution 7) or SMS (solution 12) sent via the network that is engaged with the ongoing communication. Solutions that rely on N3IWF either connected via WiFi (solution 8, 23, and 25) or 3GPP access (solution 13).
Observation: Sending notification over N3IWF was specified in rel-15 if the UE is in CM-Connected over non3GPP access. 
Observation: Typically, if a device has WiFi coverage, the device uses this access as a primary access. This should be the case for also other USIMs. 

Observation: VoWLAN may not be supported in a certain network which may require use of 3GPP access for the connection. The notification can still come over non3GPP access as specified in rel-15.
Observation: Connecting to another network via N3IWF using 3GPP access (solution 13) was specified for NPN in rel-16

Proposal: No Further work is needed in rel-17 for providing notification and service over N3IWF for MuSIM devices.
Regarding solution 7 and 12, SA2 send an LS to SA3 asking for feedback. Final decision on these solutions shall be made in November meeting.

Proposal: Wait for feedback from SA3 before making final decision on principles described in Solution 7 and 12.

Proposal

Based on the above discussion we propose the following interim conclusions. 
* * * Start of change * * * 
8.1
Key Issue #1: Handling of Mobile Terminated service with Multi-USIM device
Based on the evaluation in clause 7.1, the following interim conclusions are agreed for the baseline functionality:

The following principles can be considered for UE Idle task operation. They are all in RAN domain, but SA2 believes that they are useful. 
· To allow page monitoring in another network, then very short periodic time gaps (as in solution #21) may be negotiated with the network which holds the ongoing communication.

· To allow periodic registration, registration due to mobility or RNA-Update, then a longer one-time absence (as in solution #2) may be negotiated with the network which holds the ongoing communication.
Two principles for gathering information about the incoming MT service should be considered. The two principles complement each other and are useful depending on the ongoing communication related to other USIM(s).
-
A Paging Cause (as in Solution #1) shall be considered for further study for both EPS and 5GS, pending confirmation from SA3 about any privacy issues with sending the Paging Cause as clear text. The content of the Paging Cause is FFS.
-
A Negotiated Short Absence (as in Solution #2) shall be considered for further study for 5GS, pending RAN WGs confirmation on feasibility.
If the decision is to not engage in the MT service, the following principles should be considered:
-
The UE should respond to the page in order to stop the paging escalation, a Busy indication (as in Solution #3) should be considered for further study for 5GS, pending feedback from RAN WGs.
-
Whether an upper time boundary (as is solution #11) shall be applied to any paging response (including the new busy indication response) is pending feedback from other WGs.
-
Whether MUSIM Assistance Information can be used as complementary information after sending the busy response should be considered during the normative phase.
Among the solution principles with no RAN impact:

· No Normative work is needed in this release for providing notifications and service over N3IWF related to MuSIM devices.
· Push Notification from a Paging Server (as in Solution #7) is pending feedback from SA3
· Notification via SMS (as in solution 12) is pending feedback from SA3.
Editor’s note:
It is FFS whether the principles described in solution 7 and 12 should be recommended for normative work. The decision will be made in SA2#142 meeting based on the received feedback from other WGs.

* * * End of changes * * * 
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