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Background

No interim conclusion has been made in last meeting for KI#1, except for a number of editor’s notes. 
Two LSes were sent from SA2 meeting 140-E, one to RAN2, RAN3 and SA3 [1] (on feasibility of paging cause solutions, time required for and security aspects of busy indication, feasibility of RRC-based leaving and returning and solutions for handling paging collisions) and one to SA3 only [2] (on security aspects of paging cause solutions (sol#1 and sol#24) and push notification solutions (sol#7 and #12)). To make conclusions for these solutions SA2 is dependent on replies of these LS:es. 
SA3 replied partly on [1] in a LS [4] sent during meeting SA3#100-bis-e, regarding RRC based busy indication, the other questions were postponed to the next meeting SA3#101-e starting Nov 9 and ending Nov 20. Hopefully more answers from this SA3 meeting will be received during this SA2 meeting.
RAN2 meeting R2#112-E is ending Nov 13, the week before next SA2 meeting starts. A response LS from RAN2 can be expected before the SA2 meeting starts. Some preliminary agreements have already been made during the RAN2 meeting and a LS response is planned.
RAN3 meeting RAN3-110-E is ongoing between Nov 2 and Nov 12 so answers from RAN3 can be expected before the SA2 meeting.
This paper discusses and proposes some interim conclusions to be taken until response LS:es from the other groups can be considered. 
The scenario addressed in KI#1 is that a MuSIM device is engaged in a service in one network and needs to monitor paging in another network. At some point the paging message includes the identity of the other 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 during the active 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
a. This option does not affect the standard and is not considered in this study
(2) the UE autonomously leaves (a.k.a. tune away from) the connections
a. This is what dual-SIM implementations do today – This imply that 3GPP shall do nothing

(3) it can have negotiated predefined very short periodic gaps allowing the UE to tune away perform idle mode task to monitor the paging occasion and return. 

a. Solution #21 suggests this option. 

(4) 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. 

a. Solution #2 is suggesting this.

These options are fully in the RAN scope and have no CN impact.
Observation 1: The gaps are part of the scope in the RAN work item on MuSIM and RAN2 has started the work. 
Observation 2: In the LS [1] from SA2, RAN WG2 is asked to investigate whether short and long gaps are feasible.
Proposal 1: Even though it makes sense to recommend solution#2 and #21 for normative work, these solutions are fully in the RAN domain and therefore SA2 should not make a decision that is for RAN2 to make.
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 it has received the MT trigger. At this moment the UE can only check the ongoing communication, 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 to leave the ongoing communication. Two options to gather more information has been suggested 
(1) A paging cause indication is included to inform the UE about what type of MT traffic that has triggered the page. 
· 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.

· The security aspects of a paging cause have not yet been evaluated by SA3. 
· The paging cause is evaluated by RAN2, but no decision on feasibility yet.

· The conclusion in SA2 cannot be made until SA3 and RAN groups have concluded about the feasibility of paging causes.

(2) The UE temporary leaves the ongoing communication to check the details on the MT traffic

· 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.

· The short and long leaving are evaluated by RAN WG2, but without any agreements yet. 
· The conclusion in SA2 cannot be made until RAN2 groups has concluded about the feasibility of paging causes.

Observation 3: Having both paging cause (Sol#1) and temporary leave (Sol#2) specified will allow the UE to gather more information about the MT traffic independent of the ongoing communication.

Observation 4: 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.
Observation 5: The final conclusions cannot be made until RAN groups and SA WG3 has evaluated paging cause and short and long leaving.
Proposal 2: Both Solution 1 and Solution 2 should be recommended for normative work, if they are feasible according RAN WG2, 3 and SA WG3, as they are helpful under different circumstances.

The device is engaged in communication in one network and have received a paging message in the other network
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
· This option 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 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.

· Send a short response, busy indication, as proposed in solution#3, 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.

· SA WG3 has replied in the response LS to SA2 [4] that “Sending an unsecured busy indication in an RRC message is a security risk. This need to be avoided”. Based on the response from SA WG3, the busy indication should be sent either in a secured RRC message to RAN or in a NAS message to Core Network which will take slightly longer time.
· This will create a short interruption in the ongoing traffic. A NAS based busy indication will according indications in [3] take 50-100 ms, a RAN based unsecured solution when starting in idle will according to our estimations in [5] take approximately 20 ms, the RAN based secured solution when starting in RRC inactive state will take approximately the same time, 20 ms. 

· 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 and not frequent.

· RAN WG2 and RAN WG3 response are expected before the SA2 meeting starts  
Observation 6: Even Voice calls will to some extent tolerate short interruptions, 20-100 ms, to allow the device to send a busy indication.
Observation 7: Saving paging resources is always a good thing.
Observation 8: SA3 clarifies that sending Busy Indication in an unsecured RRC message needs to be avoided.

Proposal 3: Solution #3 sending either secure RRC message to RAN or a secure NAS message should, if they are feasible according RAN WG2 and WG3, be recommended for normative work

Conclusion

Observation 1: The gaps are part of the scope in the RAN work item on MuSIM and RAN2 has started the work.. 

Observation 2: In the LS [1] from SA2, RAN WG2 is asked to investigate whether short and long gaps are feasible.

Proposal 1: Even though it makes sense to recommend solution#2 and #21 for normative work, these solutions are fully in the RAN domain and therefore SA2 should not make a decision that is for RAN2 to make.

Observation 3: Having both paging cause (Sol#1) and temporary leave (Sol#2) specified will allow the UE to gather more information about the MT traffic independent of the ongoing communication.

Observation 4: 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.

Observation 5: The final conclusions cannot be made until RAN groups and SA WG3 has evaluated paging cause and short and long leaving.
Proposal 2: Both Solution 1 and Solution 2 should be recommended for normative work, if they are feasible according RAN WG2, 3 and SA WG3, as they are helpful under different circumstances.

Observation 6: Even Voice calls will to some extent tolerate short interruptions, 20-100 ms, to allow the device to send a busy indication.

Observation 7: Saving paging resources is always a good thing.

Observation 8: SA3 clarifies that sending Busy Indication in an unsecured RRC message needs to be avoided.

Proposal 3: Solution #3 sending either secure RRC message to RAN or a secure NAS message should, if they are feasible according RAN WG2 and WG3, be recommended for normative work
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Proposal

Based on the above discussion we propose the following interim conclusions until the response LSes are received. 
* * * Start of change * * * 
8.1
Key Issue #1: Handling of Mobile Terminated service with Multi-USIM device
The following interim conclusions are agreed for the baseline functionality:
Editor's note:
These are interim conclusions. Additional solution principles can still be proposed for the final conclusions.

· 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.
Editor's note:
Whether and which Paging Cause(s) will be pursued to conclusions will be determined in SA2#142E taking into account feedback from RAN WG2, RAN WG3 and SA WG3.

Editor's note:
One or more Paging Causes under consideration are:


One Paging Cause: MMTel Voice or Important service. Whether an additional Paging Cause is needed to differentiate a supporting RAN from a non-supporting RAN is FFS.


Multiple Paging Causes: MMTel Voice, MMTel Video, SIP Signalling, NAS Signalling, SMS over NAS Signalling and Other data are considered.

Editor's note:
It will be determined whether the Paging Cause(s) is(are) applied 1) only for UEs with the request, i.e. the UEs that have MUSIM capability and have multiple USIMs, etc, or 2) to all UEs indiscriminately.

Editor's note:
According to the conclusion in KI#3, upon NAS-level leaving the UE may provide assistance information including information to temporarily restrict/filter MT data in this network while the UE has left. Whether UE is allowed to provide information to temporarily restrict/filter MT data in other circumstances is FFS.

-
When a Multi-USIM device is paged by Network-A while engaging active communication with Network-B, the UE should respond to paging from Network-A.

-
A BUSY indication (as in Solution #3) should be sent by the Multi-USIM device (via NAS) to respond to paging if the Multi-USIM device decides not to leave Network-B when being paged by Network-A.

Editor's note:
Whether secured AS  BUSY indication is used to respond to Network A, when a Multi-USIM device in RRC-Inactive state and is paged by Network-A while the device decides not to accept the paging and the device supports the Busy indication, is pending RAN WG2 decision.


-
The UE MMI shall not require input from the user in order for the UE to decide whether to respond to paging.

* * * End of changes * * * 

3GPP

SA WG2 TD


