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1. Introduction
This contribution tries to address the issue of coordination between EMM and MM for UEs that are CS Fallback capable and configured to use CS Fallback. It also contains a proposal for UE modes of operation for CS Fallback.
2. Reason for Change

SA#41 approved CR (SP-080652) for CS Fallback containing default behaviour for the case UE is roaming on a VPLMN not supporting CS Fallback. In that case default behaviour is to select GERAN or UTRAN. But this default behaviour might be changed based on user preferences. Hereafter is an excerpt from TS 22.278:
“7.1.x.2
Roaming in a VPLMN not supporting CS fallback

When a UE that is configured to use CS fallback registers over E-UTRAN in a VPLMN not supporting CS fallback the default behaviour of the UE is to  attempt to select a GERAN/UTRAN/1xRTT CS radio access technology in the VPLMN or in a PLMN equivalent to the VPLMN.  
The default behaviour of the UE is not to autonomously attempt to (re-)select the E-UTRAN for the duration of the time the UE stays in a VPLMN and PLMNs equivalent to the VPLMN. 

The default behaviour may be changed based on user preference settings.

The UE may offer the user to perform a PLMN scan and display the list of available PLMNs. The selection of a different PLMN is performed using the manual mode.”

So the default behaviour for a CS Fallback capable terminal is to move and stay on GERAN/UTRAN when CS services are not possible on a VPLMN due to VPLMN not supporting CS Fallback.

Extending this to the case when CS services are not possible due to the UE not being able to register to CS domain via EMM combined procedures sounds reasonable. This can be the case for example when registration for CS services on E-UTRAN is not possible due to no subscription to EPS services, or because current VPLMN does not offer roaming for EPS services to the UE.
Then, since default behaviour might be changed based on user preferences, the terminal may also stay on EUTRAN in some cases, based on user preferences. This can be the case for example when VPLMN does not offer roaming for EPS services, but the UE can try to select another VPLMN on E-UTRAN to access EPS services. Possibly, this VPLMN might also provide CS Fallback service.
Modes of operation for CS Fallback
It is believed that stage 3 consequently needs to consider 3 different modes of operation for terminals operating in E-UTRAN:
- LTE only terminals. This is the typical case of data cards with only EPS services activated. This can also be the case of a CS Fallback capable UE with CS Fallback functionality not activated. Such terminals shall not trigger combined procedures. Let’s call this mode of operation PS mode of operation.
- LTE terminals with CS Fallback activated, with CS services preferred. This is the default configuration for a CS Fallback capable UE configured to use CS Fallback. When registration to CS domain is not possible on a VPLMN, such type of terminal might decide to select GERAN or UTRAN radio access technologies only. Let’s call this mode CSFB-CS mode of operation.
- LTE terminals with CS Fallback activated, with PS services preferred. When registration to CS domain is not possible on a VPLMN, this type of terminal might decide to stay on E-UTRAN. This is the typical case of a terminal which I use for my emails, and possibly for voice, but my preference is to use this terminal for downloading my emails. Let’s call this mode CSFB-PS mode of operation.
Behaviour of UEs in PS mode of operation

When in E-UTRAN, such UE would perform normal attach or normal TAU procedure. 
Now the question comes as to what should be the behaviour when such UE moves to GERAN/UTRAN. Can this UE move to UTRAN in CS/PS mode of operation ? Can this UE move to GERAN as a Class-A or Class-B mobile? Can the UE in CS/PS mode of operation in UTRAN move to LTE in PS mode of operation only ? Can the Class-A or Class-B mobile in GERAN move to LTE in PS mode of operation only ? Possible impacts on CS registration and MM are foreseen but are not addressed by this contribution.
Behaviour of UEs in CSFB-CS mode of operation

It seems logical that such terminal would operate in CS/PS mode of operation in UTRAN, or Class-A or Class-B in GERAN when an intersystem change is triggered.
Combined registration via E-UTRAN can be failed for different reasons :

-
registration is possible for PS domain but not for CS domain. In such case, the UE may decide to go to GERAN/UTRAN only. For the specific case when cause #18 is received (CS domain not available), it is proposed that a UE in CSFB-CS mode of operation shall select GERAN/UTRAN to have CS services,
-
registration is failed for both CS and PS domains :
# 7


(GPRS services not allowed): when it is not possible for the UE to be registered in E-UTRAN for EPS services, it seems logical for the UE to revert to a configuration where only Iu or A/Gb modes are supported.
# 14
(GPRS services not allowed in this PLMN): current behaviour for the UE is to try and find another PLMN where PS services are possible. An option for a CSFB-CS UE would be to revert to Iu or A/Gb mode only.
· abnormal cases. When combined registration is not possible due to repeated abnormal cases, the option should be given to the UE in CSFB-CS mode of operation to revert to Iu or A/Gb mode only.
Behaviour of UEs in CSFB-PS mode of operation

It seems logical that such terminal would operate in CS/PS mode of operation in UTRAN, or Class-A or Class-B in GERAN when an intersystem change is triggered.

Combined registration via E-UTRAN can be failed for different reasons :

-
registration is possible for PS domain but not for CS domain. In such case, the UE may still be able to stay in E-UTRAN,

-
registration is failed for both CS and PS domains :
# 7


(GPRS services not allowed): when it is not possible for the UE to be registered in E-UTRAN for EPS services, it seems logical for the UE to revert to a configuration where only Iu or A/Gb modes are supported.
# 14
(GPRS services not allowed in this PLMN): current behaviour for the UE is to try and find another PLMN where PS services are possible. This behaviour would still be applicable for a UE operating in CSFB-PS mode of operation.
· abnormal cases. When combined registration is not possible due to repeated abnormal cases, current behaviour would still apply and there is no specific requirement for a CSFB-PS mode of operation UE to revert to GERAN or UTRAN.
3. Proposal

It is proposed to discuss and agree the following changes to 3GPP TS 24.301 v1.0.0.
* * * First Change * * * *

4.3
UE mode of operation for CS fallback
A CS fallback capable UE may operate in one of the following operation modes:

· -
CSFB-CS mode of operation: the UE is CS fallback capable and configured to use CS fallback, and non-EPS services are preferred. The UE registers to both EPS and non-EPS services;
-
CSFB-PS mode of operation: the UE is CS fallback capable and configured to use CS fallback, and EPS services are preferred. The UE registers to both EPS and non-EPS services.
* * * Next Change * * * *

5.1.5
Coordination between EMM and MM

UEs that operate in CSFB-CS or CSFB-PS mode of operation and wish to be simultaneously attached to EPS and non-EPS services, shall use the combined EPS/IMSI attach procedure.

UEs that operate in CSFB-CS or CSFB-PS mode of operation and are already attached to both EPS and non-EPS services shall use the combined tracking area update and periodic tracking area update procedures.

UEs that operate in CSFB-CS or CSFB-PS mode of operation and are already attached to both EPS and non-EPS services shall perform combined detach procedure in order to detach for non-EPS services.
UEs that operate in CSFB-CS or CSFB-PS mode of operation should not use any MM timers related to MM specific procedures (e.g. T3210, T3211, T3212, T3213) while camped on E-UTRAN, unless the re-activation of these timers is explicitly described. If the MM timers are already running, the UE should not react on the expiration of the timers.
