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1. Introduction

Over several CT1 meetings, CRs have been submitted that propose to disable E-UTRA capabilities when a UE in E-UTRAN receives reject cause #15 with a new indication (in Attach procedure, or TAU procedure or Service Request procedure). It has been argued by proponents of these proposed CRs that the UE disabling the E-UTRA capabilities will primarily save battery as the mobile then would not need to perform measurements for cell selection or reselection to E-UTRAN unless or until such time as the conditions for re-enabling E-UTRA capabilities (set out in 24.301) are met. One of these main criteria is when UE needs to do PLMN selection.

Through further examinations and analysis, we consider that such disabling of E-UTRA capabilities whilst saving battery is in fact harmful and fails to meet certain service requirements. Below we set out what we have uncovered.
2. Discussion

Firstly, it is understood that when E-UTRA capabilities are disabled, then the entire LTE radio part of the mobile is turned off. As this disabling is initiated by the NAS (by what was proposed by the CRs in [1]), then unless and until there is a trigger or request from NAS to AS to re-enable that LTE radio part, AS will not on its own re-enable LTE radio part of the mobile.
2.1
Selection and re-selection of EPLMNs

In a separate discussion over CT1 reflector on disabling E-UTRA capabilities when UE receives reject cause #14, it has been clarified that EPLMNs (indicated to mobile in list of equivalent PLMNs) – equivalent though they are – are not required to provide the same or equivalent service, see [2]. Therefore, when one PLMN rejects a mobile with cause #15, because by subscription the UE is not allowed to operate in the specific location area (and use a specific RAT), it does not mean that another PLMN on the mobile's equivalent PLMN list will also necessarily not allow access to that mobile in a cell with the same specific RAT.
So by virtue of that, if the mobile is required to disable E-UTRA capabilities when it receives reject cause #15, then it would consider only GERAN/UTRAN (if coverage is available) for candidate cells for selection and reselection, and even if the mobile then gets into LTE coverage of another PLMN which happens to be in its equivalent PLMN list, that mobile will never be able to select or reselect to the LTE cells of that EPLMN. The reason is that such selection and reselection to cells of EPLMNs are part of AS's functions and requires no intervention from NAS.

As an example for such a scenario consider an operator A with PLMN A deploying only E-UTRAN. In order to provide country-wide service, operator A has a roaming agreement for his own subscribers with another operator B in the same country. PLMN B is supporting GERAN, UTRAN and E-UTRAN, but the roaming agreement is limited to CS and PS services via GERAN and UTRAN. Operator A will want to assign PLMN B as an EPLMN to his subscribers so that they can move between PLMN A and PLMN B via cell reselection. But when the UE attempts to access an E-UTRA cell in PLMN B and disables its E-UTRA capabilities upon receipt of reject cause #15, the UE will not be able to return to its HPLMN via cell reselection.
2.2
CSG selection 

Manual CSG selection is supported from Rel-8 onwards and is entirely based on RRC detecting whether a cell is a CSG cell.
It is possible that a mobile has a CSG white list where its preferred CSGs are UMTS CSGs or LTE CSGs or both. It is entirely possible also that such a mobile might get rejected by cause #15 when trying to roam onto a PLMN but yet around that mobile there are LTE CSG cells. Consider a mobile is currently registered in PLMN_A. That mobile now moves to another part of the country visiting a campus or organization where PLMN_A operate a LTE CSG campus environment in an area also served by PLMN_B LTE coverage (i.e in that part of the country, PLMN_A has no LTE coverage except for the CSG campus environment but has 2G/3G coverage). PLMN_A and PLMN_B has no roaming agreement. So when mobile reaches that part of the country and if it first encounters that LTE PLMN_B, attempts to register to PLMN_B but gets rejected with cause #15, then if that mobile disables E-UTRA capabilities and moves to GERAN/UTRAN of PLMN_A, that mobile will not then be able to get onto the LTE CSGs (operated by PLMN_A) where it can get LTE service when it moves into such a campus environment. 
This is then a fundamental lapse of service requirements for manual CSG selection as the UE's E-UTRA radio part is not re-enabled for Manaul CSG selection scanning.
This lapse is equally there for automatic CSG selection/reselection. Once the E-UTRA capabilities are disabled, the AS will not have any LTE radio part or information for use in auto CSG cell selection/reselection functions.

2.3
Emergency camping
In LTE, there is an indication at System Information Broadcast level indicating (in SIB1) whether IMS emergency bearer services for UEs in limited service mode are supported in a cell. This bit in System Information Broadcast is used at AS level to determine if the mobile can camp on an “acceptable cell” to possibly perform emergency calls if no suitable cells can be found. To check this indication of support for IMS emergency calls, the mobile must have its LTE radio part ON as it needs to scan and read the System Information in E-UTRAN access.
So consider if a mobile roams to PLMN_C and gets reject with cause #15. By what has been proposed, if the UE then disables E-UTRA capabilities and moves to GERAN/UTRAN access, if the mobile encounters no GERAN or UTRAN coverage (maybe not immediately after the move to GERAN/UTRAN), the mobile could not even then attempt to check if it can do emergency camping in E-UTRAN access. This is also a fundamental lapse of service requirements.
3. Conclusion & Decision
Considering the problems indicated above, we are of the opinion that it is incorrect to disable E-UTRA capabilities if a mobile receives reject cause #15 when in E-UTRAN access. 
We consider that doing so risks failing to meet certain specific service requirements and suggest that CT1 notes that mobiles should not disable E-UTRA capabilities on reject cause #15.
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