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1. Introduction
3GPP TS 24.301 specifies that when the result of EMM procedure ATTACH or TAU indicates no CSFB for voice calls, then a UE in CS/PS operating mode 1 (combined CS/PS procedures, voice centric UE) with no IMS capability shall disable its EUTRA capability.
Voice centric UE without IMS support is dependent on CS calls for voice service and the intention is that ideally such UE would need to select GERAN or UTRAN of the RPLMN in order to secure voice services. 
As long as the cell selection procedure leads to selection of an RPLMN cell in another RAT, there is no interaction with PLMN selection procedures. 

The selection of GERAN or UTRAN cell of the RPLMN cannot be guaranteed to succeed in all cases. If the UE cannot select GERAN or UTRAN of the RPLMN, then it is not clear whether the UE should delay EUTRA disabling or to select another GERAN or UTRAN of another PLMN instead. 
Clause 4.5 of 3GPP TS 24.301 specifies mandatory conditions for the UE to stop considering its EUTRA capability as disabled, and some UE implementation specific conditions exist also. PLMN selection is among the mandatory conditions for the UE to consider EUTRA capability as re-enabled. 
The following analysis is provided based on the assumption that EUTRA disabling can lead to change of PLMN. If PLMN change takes place, then it is is expected to follow the currently specified PLMN selection priority.
2. PLMN priority with EUTRA capability disabled
2.1. EUTRA capability disabled, other RATs and PLMNs are available
PLMN selection procedures aim to ensure that the UE registers to the highest priority PLMN that is available. If registration to that PLMN leads to EUTRA disabling, then ideally that should lead to another RAT of the RPLMN or one equivalent to it, as shown in Table 1 below.

	PLMN
	GERAN available
	UTRAN available
	EUTRAN available
	EUTRA disabled

	PLMN A
	X
	X
	X
	X

	PLMN B
	X
	X
	X
	

	PLMN C
	X
	X
	
	

	PLMN D
	X
	
	X
	

	
	
	
	
	


Table 1

Less optimal, but possible case is shown in Table 2, where the current RPLMN “PLMN A” is only available via EUTRAN access and no equivalent PLMNs are available when the EUTRA capability must be disabled in the UE. Since the UE cannot select GERAN or UTRAN of the RPLMN, it will have to perform PLMN selection following normal PLMN selection procedures.

	PLMN
	GERAN available
	UTRAN available
	EUTRAN available
	EUTRA disabled

	PLMN A
	
	
	X
	X

	PLMN B
	X
	X
	X
	

	PLMN C
	X
	X
	
	

	PLMN D
	X
	
	X
	

	
	
	
	
	


Table 2
2.2. EUTRA capability re-enabled when lower priority PLMN is selected

If GERAN or UTRAN cells of the RPLMN cannot be found at the time when the UE has got to disable its EUTRA capability, then the UE needs to select another PLMN as shown in Table 3. After successful LR PLMN B becomes the RPLMN. 

Since PLMN B is not the highest priority PLMN, the UE will have to perform periodic background scan for higher priority PLMNs in the same country (3GPP TS 23.122 clause 4.4.3.3). 

EUTRA capability of the UE is now re-enabled as the consequence of PLMN selection (3GPP TS 24.301 clause 4.5). PLMN A is considered as PLMN selection candidate again, and due to its higher priority, it will be selected for another registration attempt. If this background scanning is performed according to normal PLMN priority criteria, this will start another cycle of attach, followed by UE disabling its UTRA capability in PLMN A.

Should the UE avoid ping-ponging between PLMN A and PLMN B by remembering the EUTRA disabling situation in PLMN A?

	PLMN
	GERAN available
	UTRAN available
	EUTRAN available
	EUTRA disabled

	PLMN A
	
	
	X
	

	PLMN B
	X
	X
	X
	

	PLMN C
	X
	X
	
	

	PLMN D
	X
	
	X
	

	
	
	
	
	


Table 3
2.3. EUTRA capability disabled when no other PLMN or RAT available
A rare case where the RPLMN with EUTRAN disabled is the only available PLMN + RAT combination does also exist. 
Some of the 24.301 requirements do not seem to take that possibility into account, quote from 3GPP TS 24.301 clause 5.5.1.3.4.2 (Combined attach successful):
“shall attempt to select GERAN or UTRAN radio access technology rather than E-UTRAN for the selected PLMN or equivalent PLMN. The UE shall disable the E-UTRA capability (see subclause 4.5). If the UE is in the EMM-CONNECTED mode, the UE shall locally release the established NAS signalling connection and enter the EMM-IDLE mode before selecting GERAN or UTRAN radio access technology.”

The intention to select GERAN or UTRAN instead of EUTRAN is clear. But when that is not possible, it would seem more appropriate to remain registered for PS services only rather than to disable EUTRA and enter limited service state without any acceptable cell to camp on. 

Table 4 shows this case, where the above quote, if taken literally, is counter-productive and the UE should remain camped on the EUTRAN for PS services instead of disabling it..
	PLMN
	GERAN available
	UTRAN available
	EUTRAN available
	EUTRA disabled

	PLMN A
	
	
	X
	

	PLMN B
	
	
	
	

	PLMN C
	
	
	
	

	PLMN D
	
	
	
	

	
	
	
	
	


Table 4
2.4. EUTRA capability disabled when the only other PLMN and RAT are forbidden
Another variant of case 2.3 is where the only available PLMN + RAT combination outside the EUTRAN (which would need to be disabled) is forbidden, e.g. due to “PLMN not allowed”. 

Also in this case it sounds like bad idea for the UE to disable its EUTRAN capability. It would be better to remain camped on EUTRAN cell of RPLMN until a better PLMN + RAT combination can be found. 
	PLMN
	GERAN available
	UTRAN available
	EUTRAN available
	EUTRA disabled

	PLMN A
	
	
	X
	

	PLMN B
	(X)
	
	
	

	PLMN C
	
	
	
	

	PLMN D
	
	
	
	

	
	
	
	
	


Table 5
3. Conclusion
It is proposed to correct the CT1 specifications to address the following issues:

1. Correction of 24.301 to allow the UE to remain camped on EUTRAN cell of RPLMN in cases 2.3 and 2.4 above.

2. Clarify it whether EUTRA disabling can lead to PLMN selection or does the UE have to stay in RPLMN

a. If PLMN change is allowed, then should the UE be allowed to memorize the EUTRAN disabled condition for subsequent PLMN selection to avoid ping-pong via background scan

4. Proposal
If the proposal can be agreed, then the originators volunteer to draft CRs to CT1 Rel-11 specifications.
