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1. Introduction
This discussion paper aims to discuss and clarify a UE behaviour when a NAS request message was rejected with back off timer due congestion for an IMSI and another IMSI is selected from a SIM with multiple IMSI. This discussion paper further discusses the UE behaviour when the back off timer was running when the UE was rejected with other reasons e.g. Unknown APN.
2. Discussion
A SIM/USIM can have multiple IMSIs and a user can switch between the different IMSIs using USAT application as defined in section 6.4.7.1 of TS 31.111. Each IMSI of the USIM may have different subscription profiles. According to the current specification 24.008 and 24.301, a NAS signalling is rejected with back off timer for various reasons e.g. congestion case (MM/GMM/EMM cause #22) for MM/GMM/EMM signalling or no resource( SM/ESM cause # 26) available for SM/ESM signalling or other SM/ESM reasons e.g. Unknown or missing APN (SM cause#27). The applicability or impact of the back off timer for these cases on the different IMSIs is discussed as below.
2.1 Back off timer due to NAS level Congestion control
According to the current specification, in congestion scenario a NAS signalling MM/GMM/EMM/ESM can be rejected with cause congestion / no resource available and back off timer. The UE will run the back off timer and no NAS signalling is allowed while the back off timer is running and USIM remains same. According to the current specification following thing is not clear.
a) Whether a NAS back off timer is applicable for all IMSIs in a USIM or only for the currently activated IMSI.

Analysis:

The operator provides multiple IMSIs in a USIM for different kind of usage for each IMSI. For example one is for personal use and other is for office use. Also the user subscription of each IMSI may be different. For example, according to section 4.3.7.4.2.5 of TS 23.401 a UE (IMSI) can belong to different groups and a NAS level congestion control is applicable differently for these groups. Therefor the cause value and back off timer should be applicable to only the currently activated IMSI.
Proposal 1:

Back off timer sent with cause related to congestion should be applicable to the currently activated IMSI in the USIM/SIM.

b) Whether NAS signalling is allowed after the user changes the IMSI.
Analysis:

According to the discussion above in bullet a , when a NAS signalling is rejected due to congestion in MM/GMM/EMM/ESM with back off  timer for a IMSI then the back off timer should be applicable to that IMSI only. When a user changes another IMSI, the new IMSI belongs to different group and the NAS level congestion may not be applicable to this IMSI. If the NAS signalling is not allowed then the user will not be able to access the network and hence can’t get service which has bad user experience.
Proposal 2:

A NAS signalling is allowed when a back off timer related to congestion is running and a IMSI is changed.
c) Whether back off timer is stopped or running if IMSI is changed

Analysis:

In the current specification, it is not clear when a UE changes the IMSI then the back off timer is kept running or stopped. The pros or cons of stopping timer are as discussed below.
Option 1: Timer is kept running for each IMSI


Pros: 


When a timer is kept running and changes back to the first IMSI then the UE will check the timer and will not send any NAS signalling. Therefore the congestion will not be increased when IMSI changes back to the first IMSI.

Cons:


The implementation will be complicated if a UE runs timer for each IMSI. 

Option 2: Timer is stopped 


Pros:

The UE implementation will be simple.


The congestion may have abated when the user changes back to first IMSI. There may be no impact in congestion scenario when the timer is not running and the UE is allowed to send signalling.

This will be aligned according to the current implementation when the back off timer is maintained only when the USIM is same.


Cons:


When a user selects back to the first IMSI then the NAS signalling is allowed and if there is still congestion in the network then this signalling will increase the congestion. However user may not switch between the two IMSIs quite often and also there won’t be many SIM with multiple IMSIs.
Proposal 3:
The back off timer related to congestion should be stopped if the IMSI is changed. 
2.2 Backoff timer due to SM cause other than 26 (Resource not available)
According to the current specification, the network may send back off timer with SM/ESM cause value other than 26 (resource not available) for an APN. The UE will not send SM/ESM message for the APN while the back off timer is running and SIM/USIM is not changed. When the IMSI is changed in the USIM/SIM , then these cause values are not applicable to the new IMSI. For example, the cause value unknown or missing APN (SM cause#27) is not applicable for one IMSI but may be applicable for another IMSI as for this IMSI the APN may be valid.  Therefore following proposals are proposed for handling of back off timer related to SM/ESM cause other than 26.
Proposal 4:

The back off timer sent with SM cause value other than #26 should be applicable to the currently activated IMSI of the SIM/USIM.
Proposal 5:

A SM/ESM signalling is allowed when a back off timer related to SM cause value other than #26 is running and the IMSI is changed.
Proposal 6:

A back off timer related to SM cause other than #26 should be stopped if the IMSI is changed.
3. Proposal

It is proposed to discuss and agree the following proposals. The CRs incorporating thess proposals are C1-153374 and C1-153375.
Proposal 1:

Back off timer sent with cause related to congestion should be applicable to the currently activated IMSI in the USIM/SIM.

Proposal 2:

A NAS signalling is allowed when a back off timer related to congestion is running and a IMSI is changed.

Proposal 3:

The back off timer related to congestion should be stopped if the IMSI is changed. 

Proposal 4:

The back off timer sent with SM cause value other than #26 should be applicable to the currently activated IMSI of the SIM/USIM.

Proposal 5:

A SM/ESM signalling is allowed when a back off timer related to SM cause value other than #26 is running and the IMSI is changed.
Proposal 6:

A back off timer related to SM cause other than #26 should be stopped if the IMSI is changed.
