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1. Introduction

UE can disable E-UTRA capability due to multiple reasons as specified in 3GPP TS 24.301. Whenever UE performs PLMN selection as defined in 3GPP TS 23.122 to select some other PLMN, UE will re-enable the E-UTRA capability [See Annex 4.A]. However there are other methods than PLMN Selection in which UE can move out of the currently serving PLMN like reselection and handover. This paper discusses and tries to find a way forward of UE behavior to continue in E-UTRA disabled mode or to re-enable the E-UTRA capability on reselection or handover to EPLMN in legacy rat.
2. Discussion
There are scenarios as per 3GPP TS 24.301, in which UE will disable the E-UTRA capability. 

For example in the below scenarios (section 1) the CS/PS mode 1 UE after disabling the E-UTRA capability can select the GERAN/UTRAN rat of registered PLMN or its EPLMN.
Section 1:

1. Attach or TAU procedure rejected with cause #18(CS domain not available)
2. UE faces abnormal cases for Attach/TAU procedure due to which attempt counter reaches 5. 

3. In Attach/TAU Accept, UE with "IMS Voice not available" receives Additional update result IE with value "SMS only" or "CS Fall-back not preferred".
4. Attach or TAU procedure rejected with cause #15(No suitable cells in tracking area);

5. Attach or TAU procedure rejected with cause #14(EPS services not allowed in this PLMN).
6. While UE initiating CS fall back emergency call but not able to perform CSFB.
Consider following scenario,
· Due to one of the mentioned scenarios above UE selects GERAN/UTRAN rat of PLMN P1. 

· Once the UE has selected the GERAN/UTRAN rat of PLMN P1, it will initiate registration procedure (LAU/RAU) on GERAN/UTRAN RAT.

· Say the registration is successful in Legacy RAT on PLMN P1. 

· Now further possibility is that UE may receive EPLMN list in Legacy RAT, due to LAU/RAU procedure. (Please note E-UTRA capability is still disabled and UE is in GERAN/UTRAN rat.)
· As UE have an EPLMN. UE may reselect or handover (while an active PS or CS session is ongoing) to   EPLMN i.e. inter plmn handover/reselection from RPLMN (UTRAN/GERAN) to EPLMN (UTRAN/GERAN).
Now after intersystem change to legacy rat of EPLMN EP1 due to reselection or handover it is not clear as per current specification whether to re-enable the E-UTRA capability of UE or not.
To understand this we will have to consider each case above of section 1 due to which E-UTRA capability is disabled. 
1. Attach or TAU procedure rejected with cause #18(CS domain not available)

In this case specification already specifies that EPLMN should be considered equal to RPLMN and assumes CS domain is not available even on EPLMN's [See Annex 4.B].
Thus reselection to EPLMN in Legacy RAT in this case should not be considered as a trigger to enable E-UTRA capability.

2. UE faces abnormal cases for Attach/TAU procedure due to which attempt counter reaches 5. 
In this case most of the modem solutions run "X" duration timer (Ex :12 minutes) to re-enable the E-UTRA capability [For simplicity let’s call this timer as “Disable E-UTRA” timer].

The assumption is within the duration of time controlled by “Disable E-UTRA” timer; network on LTE side may recover and provide the EPS services i.e. recover from abnormality. Thus UE can re-enable the E-UTRA capabilities once the Disable E-UTRA timer expires.
1. Consider UE is currently registered on PLMN P1 on which E-UTRA capability is disabled and “Disable E-UTRA” timer is running.
2. Before the timer "Disable E-UTRA" expires while E-UTRA capability is disabled. UE may reselect/HO to EPLMN and get registered on EPLMN EP1 on Legacy RAT.  
3. In this situation if UE re-enables the E-UTRA capability. Then there is a probability that in LAU/RAU Accept of EP1, UE may again receive P1 as EPLMN of EP1 and UE reselect to LTE RAT of P1.

4. On P1 UE may again face abnormal situation due to which MS will disable E-UTRA capability and this can repeat in a loop not allowing sufficient time for network to recover. [The motivation behind disabling E-UTRA capability during first try is lost].That is a problem of loop back is observed here.
Thus reselection to EPLMN in Legacy RAT in this case should not be considered as a trigger to enable E-UTRA capability.

3. In Attach/TAU Accept, UE with "IMS Voice not available" receives Additional update result IE with value "SMS only" or "CS Fallback not preferred".
In this case also it is preferable to not re-enable E-UTRA capability while UE reselects to EPLMN in Legacy RAT due to reason mentioned for case 2 above.
4. Attach or TAU procedure rejected with cause #15(No suitable cells in tracking area);
This cause was enhanced to take care that there is no ping pong between LTE and GERAN/UTRAN rat's 

I.e. If there is no roaming agreement between the HPLMN and the roaming VPLMN for LTE services. Then VPLMN may reject with cause #15 and "E-UTRA Disabling Allowed for EMM cause #15" parameter as specified in 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17] will be present and will be enabled.
[See Annex 4.C] 
Say PLMN HPLMN1 is not having roaming agreement with roaming VPLMN P1 for LTE services. 

Then after receiving the enhanced reject #15 UE will memorize the PLMN ID P1 and avoid doing PLMN Selection on P1 for LTE RAT but it is not clear if the EPLMN of P1 also needs to be considered equivalent and assume that they too don't have a roaming agreement with HPLMN1 for LTE services.

Thus both the options are open in this case and we would like to take the feedback of CT1. 

Option 1. UE on reselection to EPLMN in Legacy RAT can re-enable E-UTRA. Consider EPLMN may have roaming agreements for LTE RAT even though RPLMN P1 was not having it and may provide LTE services.       

Option 2. UE on reselection to EPLMN in Legacy RAT cannot re-enable E-UTRA. Consider EPLMN also will not be able to provide services on LTE RAT due to roaming agreements. 

5. Attach or TAU procedure rejected with cause #14 (EPS services not allowed in this PLMN).
Same as 4 above, this cause is also received from VPLMN depending on the agreement between the operators for EPS and PS services.
6. While UE initiating CS fall back emergency call but not able to perform CSFB.
As the intention here to disable the E-UTRA capability is to allow potential call back, thus here we can leave for UE implementations to decide when to re-enable the E-UTRA capability as per the current specifications.
3. Way Forward

1. For the cases 1, 2, 3 and 6 above we propose E-UTRAN capability should not be enabled even though UE does PLMN change due to reselection/handover to EPLMN due to the reasons explained above.

2. For the cases 4, 5 we would like to take the feedback of CT1. 
Depending on the feedback of CT1 for both the cases above we propose to bring the corresponding CR’s in next meeting.

4. Annex
4. A
    3GPP TS 24.301 section 4.5
If disabling of E-UTRA capability was not due to UE initiated detach procedure for EPS services only and E-UTRA capability was not re-enabled when performing bullets b) or c) above, then UE shall re-enable the E-UTRA capability when performing PLMN selection.

      4. B
            3GPP TS 24.301 section 4.3.2.1

NOTE 1: The UE may transit from CS/PS mode 1 to PS mode 1 or from CS/PS mode 2 to PS mode 2 if "CS domain not available" is received.  After the transition to PS mode 1 or PS mode 2 due to "CS domain not available", the UE can transit back to CS/PS mode 1 or CS/PS mode 2, e.g. due to change of PLMN which is not in the list of the equivalent PLMNs.

.

       4. C

C1-141624 (Reason for change)
To resolve this, the idea of extending EMM cause #15 to prevent the UE from repeatedly attempting registration on other TAs of the same PLMN has been proposed in previous CRs.

However to fully address this scenario, the UE needs to disable the E-UTRA capability when receiving the extended EMM cause #15. Otherwise the UE risks moving back to LTE, which creates the potential for ping-pong between 2G/3G and LTE:

