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1. Introduction

In general when timer T3246 is running in the MS/UE, the network is experiencing congestion in the CS domain. While timer T3246 is running the MS/UE does not initiate signalling for CS services when operating in a network in NMO II. However, if the MS/UE re-selects to LTE or to an NMO I network the current specifications do not cater for timer T3246 running and thus the assumption is that the UE can perform combined registration while T3246 is running. This paper questions the need to perform combined registration under these conditions and offers a way forward.
2. Discussion
CT4 introduced the capability for the MSC/VLR to reject CS signalling from the MS and provide a back off timer T3246 to the MS, when the CS domain is experiencing congestion. When the MSC/VLR backs off the MS for the duration of timer T3246, then:
1. The MS shall not initiate any CS Mobility Management related signalling while the timer T3246 is running.

2. The timer T3246 is not impacted by the MS's Cell/RAT/PLMN Change.

Please see below Annex 4.A for the specification references for the above mentioned points.

[image: image1]
Diagram 1
Taking into consideration the requirements in TS 23.012, CT1 have discussed the following scenario:

1. A "class A" or "class B" MS in NMO II camps in GERAN/UTRAN and performs Location Update. 

2. The MSC backs off the MS with the CS mobility management back-off timer (T3246). 

3. The MS will not initiate any further CS Mobility Management (MM) signalling (e.g. Location Area updating procedures) in GERAN/UTRAN until timer T3246 expires.

4. However, if the MS re-selects to LTE before timer T3246 expires it is not clear whether the CS/PS mode UE should perform a Combined TA/LA update procedure or perform a registration for "EPS Services Only" (to avoid performing  signalling across the SGs interface, as the CS back off timer is running). 

A similar scenario can happen when the UE remains in GERAN/UTRAN as described below: 
1. A "class A" or "class B" MS in NMO II in GERAN/UTRAN having received timer T3246, and then moving to another area of the GERAN/UTRAN network, where NMO I is broadcast. The MS switches to NMO I.
2. Thus, with timer T3246 running, a similar question arises whether the MS should perform the Combined RA/LA updating procedure or perform the Normal Routing Area Updating procedure.
TS 23.012 states that the MS shall not initiate CS Mobility management signalling while timer T3246 is running. Furthermore, it says that timer T3246 is not impacted by "RAT" change. 
CT1 also notes that NIMTC requirement of congestion feature was defined by CT4 in TS 23.012 for NMO 2 network (Please see below Annex 4.C for the specification reference) assuming that TS 23.060 is already taking care of NMO 1 network (Please see below Annex 4.D for the reference).
However TS 23.060 and TS 23.401 do not describe how the UE registration procedures are impacted after MS performs intersystem change from Legacy RAT to 4G RAT (or moves from an NMO II network to an NMO I network) while timer T3246 is running.  

Thus there are two different interpretations of the current Stage 2 and Stage 3 specifications: 

Interpretation 1: 

After the UE reselects to LTE or an NMO 1 network, when the MS is backed off and timer T3246 is running, MM will not provide any triggers to the EMM/GMM sub-layers for CS domain registration (to avoid CS signalling while timer T3246 is running). Thus the UE EMM/GMM sub-layers cannot initiate CS + PS registration request using combined procedures and thus PS-only registration procedures are executed by the UE.
Interpretation 2: 

The EMM/GMM sub-layers are the owners of combined procedures; thus they are not dependent on MM to initiate CS + PS combined procedures. Hence they can continue to initiate CS + PS registration procedures, even though the CS domain is congested.
Dual Back-Off Timer running issue: 
Please refer to Diagram 2. If we follow interpretation 2 above, CT1 notes as below,

1. UE/MS is running timer T3246 due to CS domain congestion indication from MSC in Legacy RAT. 
2. After intersystem change to LTE UE initiates combined registration procedure (Ex: Combined TA/LA Updating or Combined EPS/IMSI Attach). 
3. MME will forward the LAU request to MSC. As MSC is already congested it would reject the LAU with cause #22 (Congestion). 
4. Thus MME will respond back to UE with Combined tracking area updating successful for EPS services only along with timer T3402. 
5. Now UE will end up starting timer T3402 along with existing running timer T3246 for the same cause “Congestion”. Refer to the UE procedures in subclause 5.5.3.3.4.3 Combined tracking area updating successful for EPS services only as mentioned below in Annex 4.B:
Thus in this situation UE would be running two back-off timers T3246 and T3402 for CS domain congestion case.
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Diagram 2

3. Way Forward

With the above two contradictory interpretations we request SA2 to guide us by requesting CT1 to send an LS to SA2 to answer the following questions: 
Question 1: 

Which of the following procedures should be executed when the MS is backed off due to CS domain congestion, running timer T3246 and operates in NMO I in GERAN/UTRAN or operates in CS/PS mode in E-UTRAN?
Combined Updating Procedures:


For UE in E-UTRAN, Combined TA/LA Updating, Combined EPS/IMSI Attach; and


For UE in GERAN/UTRAN, Combined RA/LA Updating / Combined GPRS/IMSI Attach; 

Or:

EPS or GPRS only Updating Procedures:


For UE in E-UTRAN, Normal Tracking Area Updating / Attach for EPS services only; and


For UE in GERAN/UTRAN, Normal Routing Area Updating / GPRS-only Attach.

Question 2:

This question only needs to be answered if the answer to question 1 above was “Combined Updating procedures”.

If timer T3246 is running and the UE receives a Combined registration accept (Combined TA/LA Update Accept or Combined EPS/IMSI Attach accept), should the UE stop the timer T3246?
4. Annex
4. A
3GPP TS 23.012: sub clause 3.7.2 Congestion Control during Mobility Management

The MSC or VLR may support the capability to reject Location Updating Requests or IMSI Attach messages from an MS if the node is experiencing congestion. The MSC/VLR may indicate the rejection is due to congestion with a specific congestion cause value and a specific back-off timer, see 3GPP TS 24.008 [13].

The Mobility Management back-off timer shall not impact Cell/RAT and PLMN change. Cell/RAT and RA change do not stop the Mobility Management back-off timer. 

While the Mobility Management back-off timer is running, the MS shall not initiate any Mobility Management procedures. 

      4. B
      3GPP TS 24.301 sub clause 5.5.3.3.4.3 Combined tracking area updating successful for EPS services only

      #22
(Congestion)


The UE shall stop timer T3430 if still running. The tracking area updating attempt counter shall be set to 5. The UE shall start timer T3402, shall set the EPS update status to EU1 UPDATED, shall enter state EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM, shall enter state MM IDLE.

       4. C

3GPP TS 23.012: 3.7.1 Overview
The succeeding description applies to Network Mode of Operation II (requesting CS only). For NMO I (requesting

both CS and PS) the procedures are described in 3GPP TS 23.060 [20].

.

         4. D

CR C4-111450 from CT4 Meeting #53 which introduced Annex 4.C(above) in 3GPP TS 23.012.
Reason for Change :

NIMTC requirements include the support of a congestion management mechanism which provides the option to reject IMSI attach requests and Location Updates with an additional back-off time before being permitted to re-attempt the Location Update. This has been specified for PS, including combined CS/PS attach but not for CS alone
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