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1 Introduction

This document brings up inconsistencies and ambiguities that were detected while discussing E-UTRA disabling related CRs in recent CT1 meetings and also between the meetings. 
The main issues are analysed and solutions to those are proposed.
2 Decision points

2.1 Deletion of memorized information on PLMNs not preferred for voice service
In certain cases UE stores the PLMN where E-UTRA capability was disabled. CR 1460r4 had the following deletion criteria for this stored information:
UE shall delete stored information on PLMNs not preferred for voice service when the UE is switched off, the USIM is removed, timer TD specified in 3GPP TS 23.122 [6] expires, UE's voice domain preference for E-UTRAN changes to "IMS PS voice only" or UE's usage setting changes to "data centric".
Subsequently it has been questioned what should happen if UE’s voice domain preference for E-UTRAN to “CS preferred, IMS secondary”, or to “IMS preferred, CS secondary”? 
Attempt to specify deletion criteria accurately via UE’s voice domain preference seems rather complicated, as the truly accurate condition would require also the consideration of network IMS and CS voice support to reach stage 3 precision. This part of the deletion criteria was intended to say that if the UE’s voice domain preference or usage setting changes so that E-UTRA disabling does not apply any more, then stored information related with disabling becomes also useless and can be deleted.
Proposal: Move the stored information deletion criteria from 24.301 to 23.122 and avoid stage 3 wording on precise condition on voice domain preference:
UE shall delete stored information on PLMNs not preferred for voice service when the UE is switched off, the USIM is removed, timer TD specified in 3GPP TS 23.122 [6] expires or UE's voice domain preference or UE's usage setting changes so that E-UTRA disabling is not necessary.
2.2 Conditions to start E-UTRAN disabling
Protocol requirements for E-UTRA disabling are specified in 3GPP TS 24.301. The text is structured so that the requirements on how E-UTRA disabling and re-enabling works are collected in single clause 4.5 and the branching conditions to enter that clause 4.5 are scattered in many places in the procedural text. 

The conditions in 24.301 to enter E-UTRA disabling in clause 4.5 have similarities, but they are not exactly the same.
For emergency call and call-back purposes the condition to disable E-UTRAN in 24.301 clause 4.3.1 depends on availability of IMS voice: 
UE with "IMS voice not available" should disable the E-UTRA capability (see subclause 4.5) to allow a potential callback, and then progress the CS emergency call establishment.
UE operating mode changes are covered in 24.301 clause 4.3.2.2 and the condition to disable in PS mode 1 or PS mode 2 is the change 
From data centric to voice centric and "IMS voice not available
The corresponding CS/PS mode 1 or CS/PS mode 2 change uses different condition: 
From data centric to voice centric, CS fallback is not available and "IMS voice not available" or From data centric to voice centric, "IMS voice not available" and the UE received a "CS fallback not preferred" or "SMS only" indication during the last successful combined attach or combined tracking area updating procedure, and the UE is configured to use CS fallback.
Change of IMS registration status in clause 4.3.2.4: 
UE is not available for voice calls in the IMS indication from upper layers, SMS configuration is set to prefer to use SMS over IP networks, and voice domain preference for E-UTRAN is "IMS PS voice only" or UE is not available for voice calls in the IMS indication from upper layers, SMS configuration is set to prefer to use SMS over IP networks, and UE is not CS voice capable
If Combined EMM attach is successful for EPS services only (clause 5.5.1.3.4.2), then EMM cause values #18 (CS domain not available) or #22 (Congestion) lead to disabling on the condition that 
UE operating in CS/PS mode 1 with "IMS voice not available" and configured to use CS fallback shall attempt to select GERAN or UTRAN radio access technology rather than E-UTRAN for the registered PLMN or its equivalent PLMN and disable the E-UTRA capability (see subclause 4.5)
Service request not accepted with #18 (CS domain not available) takes the same approach (clause 5.6.1.5).

Combined TAU successful for EPS services only (clause 5.5.3.3.4.3) with EMM cause values #18 (CS domain not available) or #22 (Congestion) uses the same condition, but congestion also breaks the SGs interface: 
proceed with appropriate MM or GMM specific procedures and disable the E-UTRA capability (see subclause 4.5).

Ideally, clause 4.5 should contain all disabling and re-enabling related procedural requirements for the UE. But the condition to disable or not (i.e. whether to enter clause 4.5) does not seem to be a common part.
The branching conditions to disabling in clause 4.5 already differ between different existing references. Also if disabling procedure is re-used for some new use case in the future, the condition to do so might differ from what we have got now.

Proposal: No action needed on this point. Let’s NOT move the above conditions inside clause 4.5.
2.3 Name of the memorized information storage
No formal data file is specified, but the UE needs to store, in an implementation specific way, PLMNs not preferred for voice service.
The name of this storage place is not the implementable protocol requirement, but ideally it should reflect the procedural requirements and the meaning of the storage.

This depends on the branching criteria to E-UTRAN disabling, so if the name is changed, it should reflect the outcome of the previous point 2.2. 
Proposal: No proposal is made to change the existing name “PLMNs not preferred for voice service”, but if someone can propose a more descriptive name, also that change can be included in the CRs.
2.4 Removal or update of NOTEs
Several notes on re-enabling were written before the re-enabling criteria was specified. Notes like this are true, but now unnecessary, since the previous paragraph references to clause 4.5 which specifies the same thing:
NOTE 1:
It is up to the UE implementation when to enable E-UTRA capability. The UE can start an implementation-specific timer (see subclause 4.5).
NOTE:
The UE can disable the E-UTRA capability. If the UE disables the E-UTRA capability, it is up to the UE implementation when to enable E-UTRA capability. The UE can start an implementation-specific timer (see subclause 4.5).
Such notes on re-enabling were written at a time when there was hardly any normative text on re-enabling. Since then, the re-enabling criteria has been clarified, even though it still quite intentionally contains an implementation specific component.

In most cases these NOTEs appear right after a normative reference to clause 4.5 which now contains much more accurate procedural requirements for disabling. In some cases the note is also used as a standalone note to give the UE a permission to disable its E-UTRA capability
Proposal: Delete the now obsolete notes where disabling in clause 4.5 is already referenced normatively. Where no reference to clause 4.5 exists yet, convert the note to either normative reference to 4.5 or at least convert the note to a reference to 4.5.
2.5 Blocking of re-selection to E-UTRAN after returning to E-UTRA disabled PLMN
When the UE selects to another PLMN, say PLMN B, after disabling its E-UTRA capability in PLMN A, then it  might later on select back to GERAN or UTRAN part of PLMN A, if PLMN A has got higher priority and it becomes available in GERAN or UTRAN.
If the UE after disabling its E-UTRA capability in PLMN A selects to another PLMN B and then back to (GERAN/UTRAN part) of PLMN A, then none of the current mechanisms block that UE from re-selecting to E-UTRAN cell of PLMN A again. This can lead to E-UTRA disabling again, but at that point GERAN/UTRAN of RPLMN should be available and the UE can still remain in PLMN A.
Should we do something to block such re-selection?

This is related to whether the UE should memorize the E-UTRA disabled PLMNs in the granularity of PLMN or PLMN + TA. The question was already addressed in an informal CT1 delegates’ telco in June 2012, and subsequently in chapter 2.9 of CT1 discussion document C1-122660, and the guidance given by the group was to keep things simple and only store the information in PLMN granularity.
The above scenario also means that the UE has moved from E-UTRAN only area of PLMN A to an area where also GERAN or UTRAN is supported in PLMN A. Since the initial reason for disabling E-UTRAN was the lack of voice services via E-UTRAN, the network support might well be different in the new area with CS domain support. Therefore, it makes sense to allow the UE to re-select back to E-UTRAN of PLMN A in the above scenario.

Proposal: With or without any PLMN selection ping-pong avoidance, this is how disabling was designed to work all the time. No change needed.
3 Conclusions 

CRs to correct items based on chapters 2.1, 2.3 and 2.4 above are provided for CT1 review in documents C1-123555 – 557.
