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Introduction

A voice centric UE attempting to register or attempting to update its TA for EPS and non-EPS services may e.g. receive cause code #18, causing the UE to be only registered for EPS services only (i.e. as “CS/PS mode 1 and the UE is attached for EPS-Services only” or transitioning to “PS mode 1”). 
If "IMS voice not available", according to the subclauses mentioned in Annex A of this paper, a UE receiving receive cause code #18 immediately selects to GERAN or UTRAN radio access technology. 
A UE that is attempting to register with IMS in order to become “available for voice calls in the IMS” would also select GERAN or UTRAN radio access technology, if "UE's availability for voice calls in the IMS" indicates “not available”. The disabling of E-UTRAN capabilities may not have been necessary.
Proposal
The indication of the availability or non-availability for voice calls using IMS is provided by the upper layers of the UE as specified in 3GPP TS 24.229, e.g. in Annex L:
L.3.1.2
Availability for calls

The UE indicates to the non-access stratum the status of being available for voice over PS when:

1)
the UE is capable of receiving any (but not necessarily all) of the media types which the CS domain supports, such that the media type can also be used when accessing the IM CN subsystem using the current IP-CAN; and
2)
the UE has successfully registered a contact against the public user identity using the IP-CAN, either implicitly or explicitly, such that this contact is expected to be used for the delivery of incoming requests in the IM CN subsystem relating to such media.
The UE indicates to the non-access stratum the status of being not available for voice over PS when these conditions are no longer met.

It is proposed that UE's availability for voice calls in the IMS" does indicate “available”:

· if a UE is registering a suitable contact against the public user identity using the IP-CAN; 

· until the UE receives a NOTIFY request via a subscription dialog with suitable information.
It is proposed that the “UE's availability for voice calls in the IMS" does indicate “not available”:

· after unsuccessful (initial) registration attempt(s); or

· after expiry of timer F.
A CR against TS 24.229 can be found in c1-10abcd.

Annex A: 3GPP TS 24.301 conditions for selecting GERAN or UTRAN radio access technology rather than E-UTRAN

According to C1-102794 "IMS voice not available" is defined as:

In the present document, "IMS voice not available" refers to one of the following conditions:

[..]

-
the UE is configured to use IMS voice, the network indicates in the ATTACH ACCEPT message or the TRACKING AREA UPDATE ACCEPT message that IMS voice over PS sessions are supported, but the upper layers indicate that the UE is not available for voice calls in the IMS.

According to C1-102794 "IMS voice not available" is defined as:

UE's availability for voice calls in the IMS: the indication of this availability or non-availability is provided by the upper layers of the UE as specified in 3GPP TS 24.229 [13D] in the annex relevant to the IP-Connectivity Access Network in use. If availability is indicated, the UE uses the IM CN Subsystem and can terminate or originate requests for SIP sessions including an audio component with codecs suited for voice.
According to TS 24.301

5.5.1.3.4.2
Combined attach successful

[..]

If the ATTACH ACCEPT message includes the Additional update result IE with value "SMS only" or "CS Fallback not preferred", a UE operating in CS/PS mode 1 with "IMS voice not available" 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.
5.5.1.3.4.3
Combined attach successful for EPS services only

[..]

The UE receiving the ATTACH ACCEPT message takes one of the following actions depending on the EMM cause value:

[..]

#22
(Congestion)

[..]

If the tracking area updating attempt counter is equal to 5:

[..]
-
a UE operating in CS/PS mode 1 of operation with "IMS voice not available" shall attempt to select GERAN or UTRAN radio access technology and proceed with appropriate MM or GMM specific procedures. 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.
NOTE 1:
It is up to the UE implementation when to enable E-UTRAN radio access technology selection.
#18
(CS domain not available)

[..]


A UE in CS/PS mode 1 of operation with "IMS voice not available" 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.
5.5.3.3.4.2
Combined tracking area updating successful

[..]
If the TRACKING AREA UPDATE ACCEPT message includes the Additional update result IE with value "SMS only" or "CS Fallback not preferred", a UE operating in CS/PS mode 1 with "IMS voice not available" 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.
5.5.3.3.4.3
Combined tracking area updating successful for EPS services only

[..]

The UE receiving the TRACKING AREA UPDATE ACCEPT message takes one of the following actions depending on the EMM cause value:

[..]
#22
(Congestion)

[..]

If the tracking area updating attempt counter is equal to 5:

[..]
-
a UE operating in CS/PS mode 1 of operation with "IMS voice not available" shall attempt to select GERAN or UTRAN radio access technology and proceed with appropriate MM or GMM specific procedures. 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.
NOTE 1:
It is up to the UE implementation when to enable E-UTRAN radio access technology selection.
#18
(CS domain not available)

[..]

A UE in CS/PS mode 1 of operation with "IMS voice not available" 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.
[..]

