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Abstract of the contribution: In case of congestion, the network may trigger the UE to start running the timer T3246. While the timer is running, the UE in an NMO II network does not initiate signaling for CS services. However, if the UE reselects LTE or an NMO I network, the UE can perform combined registration even if the timer is running since the current specifications do not prevent the UE from doing so. In light of these, it is proposed to prohibit the UE from performing combined procedures.
Discussion
CT4 introduced the capability for the MSC/VLR to reject CS signalling from the UE and provide a back off timer T3246 to the UE when the CS domain is experiencing congestion. While the back off timer is running:
· The UE shall not initiate any CS Mobility Management related signaling; and
· The timer T3246 is not impacted by the UE's cell/RAT/PLMN change within RPLMN and EPLMN(s).
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Figure 1: The LAU request is rejected with a T3246 value.
Taking into consideration the requirements in TS 23.012, following scenario is possible:

1. A "class A" or "class B" UE in NMO II camps in GERAN/UTRAN and performs Location Area update. 

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

3. The UE will not initiate any further CS Mobility Management signaling (e.g. Location Area update procedure) in GERAN/UTRAN until timer T3246 expires.

4. However, if the UE reselects LTE before timer T3246 expires, as per current specification the UE performs combined registration procedure, i.e. Combined TA/LA update procedure.

5. MME after receiving the Combined TA/LA update request message will perform LAU procedure with MSC. 

6. As MSC is already congested, it will again respond back to the UE through MME indicating CS domain congestion.
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Figure 2: The UE is not prohibited to perform combined procedure while T3246 is running.
In the situation above, the UE already knew that MSC is congested by virtue of running timer T3246, hence again initiating signalling over CS domain has disadvantages:
· The UE is initiating CS domain signaling which is expected in general to get rejected from MSC, unless MSC is alleviated of congestion or a different MSC is selected.

· This unnecessary signalling will increase the congestion situation of already congested network.

· Dual timer running issue: After getting congestion reject from network, the UE will start running two timers T3246 (which was already running) and T3402 (Received in Combined TA Accept with cause “Congestion” for CS domain). From current specification it is not clear the UE should honor T3246 or T3402 in this situation, i.e. it is not clarified whether the UE should consider CS domain congestion is alleviated and initiate combined procedure or not, e.g. if only one of T3246 and T3402 expires.

One advantage by performing combined procedures in above situation is achieved if MSC gets alleviated of congestion or a different MSC is selected. However this is against the basic principle of NIMTC feature which is designed to give importance to reduce signaling over quicker registration, for example in all the below situations it is implemented to avoid signaling rather than enabling quick registration.

· Even if a UE changes LAI while T3246 is running, it does not perform LAU procedure.

· A UE while changing RAT doesn’t initiate signaling if back off timer is running.

· A UE whenever it changes PLMN within EPLMN(s) doesn’t initiate signaling while back off timer is running.

Thus following the design principles of NIMTC feature, the UE should avoid signaling on CS domain by restring UE to perform Normal Attach/Update procedures instead of Combined Attach/Update procedure whenever CS domain is backed off.

Conclusion

It is proposed that while T3246 is running, the UE should avoid performing combined procedures which otherwise will initiate CS signalling and congest the CS domain on network side.
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