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1. Introduction

We all know that when T3246 timer is running CS domain congestion is applied. During CS domain congestion it is expected that UE should not initiate signalling for CS services. Thus we propose to discuss all the scenarios and further pros and cons of combined registration attempt during CS domain congestion.
2. Discussion
Following scenarios are possible using which network can indicate to UE about CS domain congestion,
1. LAU reject with cause congestion.

2. CM Service Reject with cause congestion.

3. RRC connection release or reject with Extended Wait Time indication.
In all the above cases MM would start T3246 timer and will not initiate for any normal CS services in Legacy RAT (UMTS/GSM). Further if UE reselects to LTE RAT. As per current specification UE is allowed to initiate combined registration (TAU/Attach) even though timer T3246 is running. 
Now following two cases are possible,
I. Combined registration is successful for EPS services only and MME indicates to UE about CS domain congestion “again”.

II. Combined registration is successful.
I. Combined registration successful for EPS services only:
In this case UE will receive TAU Accept (EPS Service Only) and #22(Congestion) for CS domain.

Possible reasons for this are,
1. UE when initiated combined registration, MME re-contacted the MSC which is congested and had previously indicated to UE about its situation.

2. UE when initiated combined registration, MME contacted the MSC 2 which is also congested.

In either case above, network had indicated UE about CS domain congestion but still UE is trying to re congest 
the network by initiating CS signalling. Hence in this case it’s advantageous for UE to avoid combined 

registration so that UE can bind to what network had asked UE to do i.e. not initiate CS signalling till T3246 is 
running.  
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II. Combined registration successful case:
In contrast to above, if combined registration is successful, probably because of below situations
Case 1. MM got extended wait time indication from RRC (Node B was congested) due to which T3246 is started, thus when reselecting to LTE, UE contacted MSC with combined registration and as MSC was never congested, UE received combined registration successful in LTE. 

Note: It is known thing that RRC can also give congestion indication to MM even when MSC was congested with Overload start function. But this case considers Core network is not congested. 

Case 2. In Legacy RAT UE had contacted MSC1 which gave congestion indication to UE, later when UE reselected to LTE, during combined procedure MME contacted MSC2 which is not congested. It is also possible that MSC1 is contacted again, and by now the congestion has abated.
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On the first go it may appear that it’s advantageous to do combined registration for the cases above so that UE can continue to get services.  But consider below situations,
For case 1 above: -

· Even though UE receives combined registration accept, MM will not stop T3246 and continue to be in congestion situation on its side. Hence UE will not initiate any MO CS services (i.e. MM will not invoke EMM to initiate MO CS Fallback).

· Now say UE receives MT CS paging, due to which UE initiates for ESR procedure and moves to Legacy RAT. Assuming  that the Node-B has not changed,   the UE will come in contact with Node B which is already congested.

Thus for case 1 above even though UE had got combined registration accept from network. UE will not be able to make use of CS services and increase congestion on congested nodes. Thus in this case also it would be advantageous for not to try registering for CS services till T3246 timer is running by combined registration procedure.

For case 2 above: -

It is possible that UE may be moved out of Node-B/MSC and those are not congested, due to which UE may get complete service. 
However we will have to consider below points before deciding UE to allow for combined registration in this situation,
· Firstly this should be rare situation, unless user is in boundary area.
· UE will never be able to distinguish if new area is being served by different node, thus if serving node is not changed UE will    re-congest the congested node for service. 
· With the design of congestion feature, if network indicates congestion to UE, it is for the complete CS domain, thus irrespective of which node is congested UE shall not initiate CS signalling. 

· If we follow case 2 to initiate Combined registration, then with same argument UE should be allowed to initiate LAU even when LAI changes (as new LAI may be served by new MSC), which will be violation of Stage 2 specification.

Thus for case 2 also it is proposed to avoid combined registration procedure from UE side.
3. Spec reference: -

Following is defined in stage 2 specifications,

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

While the Mobility Management back-off timer is running, the UE shall not initiate any NAS request for Mobility Management procedures except for Detach procedure and except for high priority access, emergency services and mobile terminated services.
The above spec reference further gives an interpretation that UE is not supposed to initiate MM signaling while RAT changes and T3246 timer is running. 
4. Conclusion
In all the above discussed cases it is advantageous to avoid combined registration procedure during CS domain congestion and hence it is proposed that UE in CS/PS mode then act as if in PS only mode, and register for EPS services only if T3246 is running. Once T3246 timer expires UE can attempt to do combined registration again. Similarly this concept can be extended to GMM context also.
