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1. Introduction
CT1 agreed C1-192795/96 in the last T1#116 meeting, allowing the UE to request PDU session modification for PS data off status report when the UE is in the non-allowed area or outside LADN area. This is part of alignment with SA2 approved CR S2-1902683 and 2802 (which are already implemented in TS 23.501 v15.5.0) with the corresponding changes. However, C1-192795 mainly focussed on the exempting SM request for PS data off status report, while it missed to handle MM request exemption aspect. So this paper will examine and propose to handle the missing part also, especially under the circumstance of service area restriction.
2. Discussion
2.1. Issues
The proposed changes in S2-1902802 were
a) UE is allowed to initiate Service Request or SM signalling for PS Data Off status change reporting even in a Non-allowed Area.

b) UE is allowed to modify a PDU session for LADN for PS Data Off status change reporting when out of LADN area.
c) UE can override MM back-off timer when it needs to report PD Data Off status change.
So in short, UE is exempted from most of area restriction or congestion control for reporting PS Data Off status report. While TS 24.501 CR0956 in C1-192795 has captured some of the changes in stage 2 in the last meeting, only SM related aspects are considered while MM related aspects has not considered yet.

One of the main principle regarding PS Data Off status report is amended by S2-192802 (in tS 23.501 v15.5.0 / v16.0.2)
clause 5.24
For UEs in Non-Allowed Area (or not in Allowed Area) as specified in clause 5.3.4.1, the UE shall also immediately report a change of its 3GPP PS Data Off status for the PDU Session. For UEs moving out of LADN area and the PDU Session is still maintained as specified in clause 5.6.5, the UE shall also immediately report a change of its 3GPP PS Data Off status for the PDU Session.
Indeed, even when a UE is located in an non-allowed area or outside LADN area, UE shall immediately report PS Data Off status change. C1-192795 well described these aspects in terms of initiating 5GSM procedures. So by the CR, UE is allowed:
- to initiate a 5GSM procedure indicating a change of 3GPP PS data off UE status in non-allowed tracking area.

- to initiate the UE-requested PDU session modification procedure to indicate a change of 3GPP PS data off UE status.
- to initiate PDU session establishment procedure or PDU session modification procedure to report a change of 3GPP PS data off UE status when T3396 is running or is deactivated.
When we compared to TS 23.501 and agreed CR, the following requirements are missing in the CR, especially considering MM related restrictions:

- UE shall be allowed to initiate service request procedure for reporting PS Data Off status change even when the UE is in the non-allowed area (when the UE is in IDLE mode)

So basically, those two requirements on initiating some 5GMM procedures are currently missing in TS 24.501, which are later proposed to be added in this meeting.
Observation 1. UE shall be allowed to initiate service request procedure for reporting PS Data Off status change even when the UE is in the non-allowed area

Before we propose specific way forwards, we want to review the discussion in CT1 in the CT1#115 meeting in February 2019, regarding overriding 5GSM congestion control in AMF when the UE reports PS Data Off status change.
2.2. Discussion on overriding 5GSM congestion control at AMF

In CT1#115 meeting in February 2019, very similar issue was discussed: When the UE initiate PDU session modification procedure for PS Data Off status change report and the AMF is applying 5GSM congestion control for corresponding DNN, it was not clear how the UE indicate AMF that the SM request is for PS Data Off report (since SM message is not visible to the AMF). At that time, the proposed way forwards are:

1) Using new IE to indicate that carrying SM message is for PS Data off status report (or indicate that exempted from SM congestion control or not), suggested by C1-191258.
2) Using new Request Type to the header of UL NAS TRANSPORT message, so that AMF can understand that this is PS Data off status report, suggested by C1-191147

3) By sending UL NAS TRANPORT (piggybacking PDU session modification request) without the Request Type, AMF can be notified that this is PS Data Off report, suggested by C1-191148.

After the discussion and show of hands, 3) was selected as a way forward, which was revised to C1-191574 and approved.

For the issue of overriding area restriction in 5GMM layer, similar approaches can be applied also, either by using new separate IE, by using different header value, or by omitting some parameter in order to indicate AMF that this MM request is for PS Data Off status report.

2.3. Possible way forward

As mentioned in clause 2.2, similar approaches already suggested for overriding SM congestion in AMF can be also applied to overriding MM area restrictions as follow:
Alternative 1. Introducing new service type to indicate PS Data Off status change report

Alternative 2. Introducing new IE to indicate PS Data Off status change report
Alternative 3. Omitting some conditional IE to indicate PS Data Off status change report
If we analysed alt 3 first, since it is agreed way forward for the other issue, alt 3 seems not to work for this case. For UL NAS TRANSPORT, the 5GMM message was used not only for 5GSM signalling but also other usage (e.g. SMS, SOR information, policies, etc.) and the optional “Request Type” IE provides information on carrying SM payload to the AMF. So this IE can be omitted since it was optional IE, and used to indicate some information by omitting itself. On the other hand, there is no suitable existing IEs for SERVICE REQUEST message which is optional, and which can provide information by omitting it. So for this case, alternative 3 is not feasible even though it worked for overriding SM congestion in AMF.
Observation 2. Alternative 3 seems not workable for overriding 5GMM area restrictions.
In general, Alt 1 and 2 are almost similar to each other with some small differences. There is a brief comparison of two alternative way forwards in Table 1.
	
	Alt 1. Using new header type
	Alt 2. Using new IE

	Pros
	Minimize backwards compatibility issue
(legacy system can follow “default behaviour” already specified in the specification)
	Can be re-used for other purpose (e.g. overriding 5GMM congestion control)

	Cons
	-
	May have backwards compatibility issue due to new IE introduced for Rel-15


Table 1. Comparison of Alt. 1 and Alt. 2
Since R15 is frozen and there are significant concerns on backwards compatibility issues, we prefer alt 1, but alt 2 is also okay if the group prefer that way. 
Proposal. UE shall indicate PS Data Off status report using service type field when the UE is in the non-allowed area or outside the LADN area.

Note that the original SA2 agreed CR in S2-1902802 also covered the overriding 5GMM congestion control aspects, so this can be discussed together with the issue in this paper, but the solution is not proposed and out of interest in this paper.
3. Conclusion
In this discussion paper, we analysed stage 2 agreements and agreed CT1 paper to find missing requirements.

Observation 1. UE shall be allowed to initiate service request procedure for reporting PS Data Off status change even when the UE is in the non-allowed area

We suggested 3 alternatives based on the outcome of similar issues that CT1 already discussed.
Alternative 1. Introducing new header type (service type / 5GS registration type) to indicate PS Data Off status change report

Alternative 2. Introducing new IE to indicate PS Data Off status change report

Alternative 3. Omitting some conditional IE to indicate PS Data Off status change report
Since alt 1 seems to have minimal impact on the existing specifications, we proposed companion CRs based on alt 1, in C1-193157 (R15, cat F) and C1-193158 (R16, cat A). As we mentioned, the author would be fine if the group prefers the other alternatives or better way not specified in this paper.
