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	Reason for change:
	1) Assume that for a UE operating in CS/PS mode 1 the combined attach or combined TAU procedure is successful for "EPS services only" 5 times in a row. According to the specification,
i)
if IMS voice is not available, the UE shall attempt to select GERAN or UTRAN radio access technology, proceed with appropriate MM or GMM specific procedures, and disable the E-UTRA capability; 

ii)
if IMS voice is available, the UE will start timer T3402, enter state EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM, and initiate the next series of combined TAU procedures T3402 expires.
But there is no specific requirement for the case when IMS voice becomes unavailble while T3402 (default value = 12 min) is running.

So the following scenario is possible:
1.
UE is "voice centric" and configured to use IMS voice and CSFB. 
(I.e. UE operates in CS/PS mode 1.)
2.
UE powers up and attaches to an LTE network.

3.
Combined attach is accepted for EPS services only (with EMM cause #16), network indicates in ATTACH ACCEPT that it supports IMS VoPS
4.
According to subclause 4.3.1, for an implementation dependent time the NAS will assume that IMS voice is available.

5.
UE starts T3411 and initiates TAU upon timer expiry. The TAU request is accepted for EPS Services only (with EMM cause #16). Network indicates in TAU ACCEPT that it supports IMS VoPS
6.
After 5 attempts, taking a bit more than 4 x T3411 = 40 sec, the TAU Attempt Counter is set to 5.
7.
At this point NAS still assumes "IMS voice is available", the UE starts T3402 = 12 min and remains in E-UTRAN.
8.
A few seconds later, IMS layer indicates that IMS registration has failed or the implementation specific timer to track IMS registration expires.

9.
Now the NAS is aware that "IMS voice is not available", but there is no trigger for the UE to select GERAN/UTRAN and disable E-UTRAN. So the UE needs to wait until T3402 expires and the next combined TAU will be initiated.

It is proposed to add a new trigger for "change of IMS registration status" in CS/PS mode 1:
If the NAS receives an indication that "IMS voice is not available" while the UE is in state EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM and timer T3402 is running, the UE may disable the E-UTRA capability.
2) Generally, if a "voice centric" UE is in CS/PS mode 1 of operation, CSFB is not available, and the NAS receives an indication that "IMS voice is not available" (e.g. due to activation of the PS data off feature), then the UE shall disable the E-UTRA capability.

	
	

	Summary of change:
	Addition of 2 new triggers for change of IMS registration status for a UE in CS/PS mode 1:

1) If the NAS receives an indication that "IMS voice is not available" while the UE is in state EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM and timer T3402 is running, the UE may disable the E-UTRA capability.
2) If the NAS receives an indication that "IMS voice is not available" while 
- "CS fallback is not available" or 

- the UE received a "CS fallback not preferred" or "SMS only" indication during the last successful combined attach or combined tracking area updating procedure, the UE shall disable the E-UTRA capability.

	
	

	Consequences if not approved:
	In certain scenarios, a "voice centric" UE can remain in E-UTRAN without voice services for more than 10 minutes, although it could get voice services immediately by selecting a GERAN or UTRAN cell.
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4.3.2.4
Change or determination of IMS registration status

Whenever the UE's availability for voice calls in the IMS is determined or changes (e.g. whenever the IMS registration status is determined or changes), the UE dependent on its mode of operation shall execute procedures according to table 4.3.2.4.1, 4.3.2.4.2 or 4.3.2.4.3:

a)
The UE is operating in PS mode 1

Table 4.3.2.4.1: Change of IMS registration status for a UE in PS mode 1
	Change of IMS registration status
	Procedure to execute

	UE is not available for voice calls in the IMS indication and voice domain preference for E-UTRAN is "IMS PS voice preferred, CS Voice as secondary"
	Transit to CS/PS mode 1. Combined tracking area update with IMSI attach


	UE is not available for voice calls in the IMS indication, SMS configuration is set to prefer to use SMS over IP networks, and voice domain preference for E-UTRAN is "IMS PS voice only"
	Disable the E-UTRA capability (see subclause 4.5)


	UE is not available for voice calls in the IMS indication, SMS configuration is set to prefer to use SMS over IP networks, and UE is not CS voice capable
	May disable the E-UTRA capability (see subclause 4.5)



NOTE 1:
If the UE in PS mode 1 transits to CS/PS mode 1 according to table 4.3.2.4.1, then the UE can return to PS mode 1 when the upper layer indicates the status of being available for voice over PS.
b)
The UE is operating in PS mode 2
Table 4.3.2.4.2: Change of IMS registration status for a UE in PS mode 2
	Change of IMS registration status
	Procedure to execute

	UE is not available for voice calls in the IMS indication and voice domain preference for E-UTRAN is "IMS PS voice preferred, CS Voice as secondary"
	Transit to CS/PS mode 2. Combined tracking area update with IMSI attach


	Unsuccessful IMS registration 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"
	Transit to CS/PS mode 2. Combined tracking area update with "SMS only"


	Unsuccessful IMS registration indication from upper layers, SMS configuration is set to prefer to use SMS over IP networks, and UE is not CS voice capable
	Transit to CS/PS mode 2. Combined tracking area update with "SMS only"



NOTE 2:
If the UE in PS mode 2 transits to CS/PS mode 2 according to table 4.3.2.4.2, then the UE can return to PS mode 2 when the upper layer indicates the status of being available for voice over PS.
c)
The UE is operating in CS/PS mode 1

Table 4.3.2.4.3: Change of IMS registration status for a UE in CS/PS mode 1
	Change of IMS registration status
	Procedure to execute

	UE is not available for voice calls in the IMS indication, and any of: 
- "CS fallback is not available" (NOTE 1); or 
- the UE received a "CS fallback not preferred" or "SMS only" indication during the last successful combined attach or combined tracking area updating procedure
	Disable the E-UTRA capability (see subclause 4.5)

	UE is not available for voice calls in the IMS indication, 
UE is in state EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM and timer T3402 is running
	May disable the E-UTRA capability (see subclause 4.5)


	NOTE 1:
"CS fallback is not available" includes EMM causes #16, #17, and #18


