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Discussion
Discussion-1 on Expected duration of leaving:

For every leaving procedure executed by UE, if there is a need to execute NAS procedure to resume the services by executing roughly 10 messages for IDLE mode to just tell the network that I am back stop the Page filtering, in our view its a costly design. Please see below further analysis. 

1. Case A: UE does not provide expected duration of leaving (hereafter called as timer) 

UE is required to execute NAS procedure to resume services. This can consume roughly 10 message exchanges between UE and network. 

2. Case B: UE provides the timer and is fine to resume the services, after the timer expiry.

This avoids signalling of NAS procedure to resume services, thus this is the best option. 

3. Case C: UE provides the timer, but UE becomes free before the timer expiry.
a. UE decides it is OK for network to continue Paging filtering for remaining duration of the time for example the remaining time is very small etc. This again hits the best case.
b. UE decides it is not OK, thus UE executes NAS procedure to resume services. This is equivalent of Case A. No new resources are wasted. 

4. Case D: UE provides the timer, but UE becomes free (i.e. available to network) after the timer expiry.

a. For the interval between “after timer expiry” and “UE becomes available”, if network does not receive any incoming data there is absolutely no problem and this hits again the best case.
b. For the interval between “after timer expiry” and “UE becomes available”, if network decides to page the UE due to DL data. This can create network paging, but again UE can respond with Busy indication with updated timer or if the new event in the UE is undeterministic UE can indicate stop paging. Thus this is between worst and best case. 
From above analysis below is the summary:
	Case
	Network/UE resources utilization. 
	Comments:

	Case A(No timer provided)
	Worst. 
	Because UE will have to execute NAS procedure to resume services mandatorily everytime UE executes leaving procedure. 

	Case B, C-a, D-a.
	Best
	Avoids UE to execute NAS procedure to resume services. Implicit resume.

	Case C-b
	Worst.
	Equivalent to Case-A, NAS procedure to resume services is executed.

	Case D-b
	In between best and worst. 
	In case DL data is received between “timer expiry at the network” and “UE actually becomes available” then network will page the UE. But when UE executes Busy it can indicate to stop paging or provide updated timer. Thus this falls between best and worst case. 


In our view there are good number of situations when the UE can estimate the expected time of leaving for example:
1. UE has to send SMS. Single SMS, group of SMSes to same user, single SMS to multiple users etc.

2. UE has to send or exchange NAS signalling (PTAU, UL NAS TRANSPORT etc) or control plane data to network.

3. UE has to send “X” volume of data for example file transfer, Image transfer etc. There are apps with capability to indicate pending time to transfer the data. UE having much more data points like signal strength, learn’t model from previous experience of time of the day, location of the UE etc, in our view UE can estimate better.

4.  If UE learns for 6 months that an app (for example stock broker client) whenever it becomes active at nth hour of the day it downloads roughly “X” MB of data taking “Y” duration of time. In the 7th month UE will be able to estimate the duration of the activity. 

5. There are further lot of user behaviors when it comes to even voice call. For example famous “Missed call” an unintended feature which users have invented, see below for further details:

https://en.wikipedia.org/wiki/Missed_call
User waits till fixed number of rings and intentionally drops the call. If this occurs for few days or months in a row, UE is very much in a position to determine that between so and so time if call is made to this user it is not going to last more than X duration. 

Thus in our view UE’s for certain actitivies can estimate the duration of unavailability. Further even if the estimates given by the UE end up not becoming accurate for a particular transaction it is not end of the world. As discussed in case C and D above even for that particular cases it is OK for the UE to provide expected time of leaving.
Observations: 

1) There are certain activities in which UE can estimate the expected time of leaving. We expect over the years UEs will become more and more capable and hence having this enabler will be useful. 
2)  If estimates are accurate (with acceptable error) it saves lot of signalling towards the network. Roughy 10 message (considering IDLE mode), each time a leaving procedure is executed to resume the services. 
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Even if estimates goes wrong for some transactions there is no real harm to the system when compared to designing a system in which there will be a mandate to execute roughly 10 messages to resume the services, as discussed in above table for cases C and D.
Thus we propose to have an enabler for the UE to provide “expected time of leaving” during leaving procedure.
NOTE: At least for EPS in our view “expected time of leaving” is very much required as there is no AS level procedure.

Discussion-2 on resume procedure:

1. UE-1 in connected mode, initiates NAS procedure(so called leaving) to indicate to network stop Paging as part of Paging filtering information because of voice call on UE-2.

2. UE-1 enters IDLE mode because of step 1.

3. UE-2 initiates voice call, also data session(to continue with data session) on UE-2. 

4. UE-2 ends the voice call, UE-2 wants to continue initiated data session. (This is very normal deployment for Dual Volte cases) 

5. UE-1 current state is no paging from network and it is in IDLE mode.

After step 5, in our view it is beneficial for the UE-1 in IDLE mode to tell network one of: start paging again or Page me only for Voice or updated MUSIM AI. Same is proposed in the paper.
Further this paper proposes conclusions for KI#3 based on evaluations. 
* * * * Start of Change * * * *
8.3
Conclusions for Key Issue #3: Coordinated leaving for Multi-USIM device

Based on the evaluation in clause 7.3 the following conclusions are agreed for the baseline functionality:

-
For leaving in E-UTRA/EPS access, the NAS-triggered leaving procedure is recommended to be supported.

-
For leaving in NR/5GS access, the NAS-triggered leaving procedure is recommended to be supported..

-
For leaving in E-UTRA/5GS access, the NAS-triggered leaving procedure is recommended to be supported..

The above conclusion does not preclude RAN WGs to develop any other solutions they deem necessary on top of above conclusion as part of the RAN MUSIM WI.


-
For NAS level leaving procedure (for both 5GS and 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 in the CN.

-
The assistance information may include information to temporarily restrict/filter MT data in this network while the UE has left:

-
An indication that the UE should only be paged for IMS voice,

-
An indication that the UE should not be paged at all.
-
An expected leaving duration.
-
An indication that the UE should only be paged for one or more PDU session ID(s) or PDN connections.
-
For NAS resumption procedure, the UE may provides updated assistance information as listed above or the UE can indicate stop filtering.
-
If during the NAS leaving procedure, the UE had indicated expected leaving duration, after the expiry of that timer, network shall resume the services implicitly. 
When AMF is aware that UE has left 3GPP access using the procedure for coordinated leaving, and if the UE has a non-3GPP registration with the same AMF, the AMF shall use the NAS Notification procedure for MT service delivery.










* * * * End of Change * * * *
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