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1.
Introduction

At RAN5#64, R5-144797 [1] was agreed that introduces the support of a second PDN during UE registration: the UEs can connect to the internet and IMS PDN in any order and after the initial Attach and IMS registrations are done, the internet PDN is disconnected.   This CR includes an editor note explaining that “Multiple PDN and IMS handling during registration process is to be discussed for TS 36.521-1, TS 36.521-3 and TS 37.571-1 test cases”
During the discussions in the SIG group related to above CR, it was brought to the attention of the group that the registration procedures are shared by the RF group and in fact, it is currently required that RF and RRM test cases carry out IMS registration if supported by the UE. This was further discussed in the RF session with the intention to initiate an study on how the initial registration could be simplified for test cases in the above mentioned specifications. 

This discussion paper describes the options that have been investigated and aims to propose a way forward to simplify registration for RF, RRM and positioning test cases. 

2.
Description of current scenario and pros and cons of being adopted by RF
The solution adopted by R5-144797 [1] aims to satisfy the test industry request to run SIG test cases using a test environment as similar as possible to a real network scenario. At the moment it has been adopted like a medium term solution with the purpose to handle 2 PDNs throughout the test case execution in the long term. 
Question: Should the RF group follow R5-144797 [1] to handle 2 PDNs/IMS registration during registration?
Pros

· All SIG, RF, RRM and POS TCs would follow a common initial registration.
Cons

· Testing time: In RF and RRM test cases there are many test case iterations, often requiring UE power cycles where the UE will have to go through IMS registration again and again. This has got an impact on test time. Step 10a1 in Table 4.5A.3-1 of TS 36.508 [2], cl. 4.5A.3 describes a guarding time of 10 seconds within which the IMS registration procedure is expected to start. For instance if we take the case of an RRM that can still pass after 1181 iterations, in the worst case scenario, waiting 10 seconds could translate in an extra testing time of more than 3 hours.

·  Usage of SIG PICS: R5-144797 [1] introduces the usage of several PICS that are defined in TS 36.523-2 [3] like pc_IMS_APN_default, pc_Provide_IMS_APN, pc_Provide_IMS_as_second_APN, pc_Provide_Internet_as_second_APN, pc_UE_supports_user_initiated_PDN_disconnect. This increases the complexity of the PICS handling for RF users. 
· The RF/RRM/POS testing would be carried out under same conditions for all UEs: UEs supporting IMS and not supporting IMS. At the moment, if the UE declares support of IMS, the UE will be connected to the IMS PDN throughout the test case whereas if the UE does not declare support of IMS, the UE will be connected to the internet PDN.
· Further changes would come: adopting SIG solution now would not guarantee that we are aligned to SIG group as there is a plan to handle 2 PDNs during the complete test execution in the future. Note that accepting the use of 2 PDNs throughout the test case would imply handling a DRB per PDN thereafter. 

Conclusion: we believe that sharing a common registration does not justify the extra testing time and added complexity for RF users and thus recommend that we simply registration for the TS 36.521-1, TS 36.521-3 and TS 37.571-1 as the scope of these test specifications is RF, not SIG. 
3.
Proposal to prevent IMS registration and handling two PDNs
For test cases in TS 36.521-1, TS 36.521-3 and TS 37.571-1 ([9], [10] and [11]), we propose to avoid that the UE initiates IMS registration and that the test case handles only one PDN: the internet PDN.  We will explain below how to achieve that: basically, we will indicate to the UE that IMSVoIP is not supported by the network and we will not provide access to the IMS PDN that is required for the IMS registration. Also we will make sure that the needs of all UEs are addressed for all voice domain preferences and UE’s usage and will analyse some exception cases in section 4. 
Editor’s note: refer to Annex A for the complete references mentioned below. 

According to IR.92 [4] cl. 2.2.1, and IR.94 [5] the UE must register to IMS if bullets 2, 3, 4, 5 and 6 in section L.3.1.2 of 3GPP TS 24.229 [6] evaluate to true. Also according to IR.92 [4] cl. 4.3.1, the UE shall carry out the IMS registration using the IMS well-known APN and if the PDN connection established during the initial attach is to an APN other than the IMS well known APN, then prior to registering with IMS the UE must establish another PDN connection to the IMS well-known APN. 
Given that bullet 5 above refers to the UE checking the “IMS voice over PS session” indicator that is part of the EPS network feature support in the ATTACH ACCEPT and TRACKING AREA UPDATE ACCEPT messages, it is proposed to set this value to “IMS voice over PS session in S1 mode not supported” so that one of the conditions to start IMS registration is not fulfilled. Additionally, it is proposed to set the “Additional update result” field in ATTACH ACCEPT and TRACKING AREA UPDATE ACCEPT messages to a value different from “SMS only” or “CSFB Not Preferred” such that a voice centric UE will not attempt to reselect to another RAT if IMSVoIP is not supported. 

Therefore it is proposed to do state 3A-RF, state 4A-RF or state 2A-RF that apply to RF/RRM and POS with following changes:
· ATTACH ACCEPT in state 2A-RF:

· EPS network feature support = IMS voice over PS session in S1 mode not supported
· Additional update result = Not present (regardless of what the UE sends) 

· ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST in state 2A-RF:
· Access point name = different from the IMS APN (Internet APN)
· EPS QoS = default EPS bearer context #1 (internet)

· TRACKING ARE UPDATE ACCEPT in inter-RAT RRM TCs:

· EPS network feature support = IMS voice over PS session in S1 mode not supported
· Additional update result = Not present (regardless of what the UE sends) 
Note: default settings that currently apply to UTRAN for RRM inter-RAT E-UTRA <> UTRAN TCs set the “Network feature support” that is sent in the ATTACH ACCEPT and ROUTING AREA UPDATE ACCEPT to “Not present” which is understood by the UE like “IMS voice over PS session in Iu mode and A/Gb mode not supported” (see TS 36.508 [2], Table 4.7B.2-2 and Table 4.7B.2-7 for UTRAN)
With the settings described above, we believe that the UEs will all Voice domain preference options are covered and that UEs will not attempt to initiate IMS registration accepting that IMSVoIP is not supported. There are exceptions to that rule that are addressed in section 4. 

Voice domain preference options that are covered: 
· CS voice only ( described in Annex B, cl. A.5
· IMS PS Voice preferred with CS Voice as secondary ( described in Annex B, cl. A.2

· CS Voice preferred with IMS PS Voice as secondary ( described in Annex B, cl. A.3

This case is further studied in section 4:
· 
IMS PS Voice only ( described in Annex B, cl. A.4
4.
Proposals to address all cases and cases that need further study. 
Editor’s note: refer to Annex A for the complete references mentioned below. 
Although most of the cases are covered in section 3, there are two exceptions that need to be handled:

Exception 1: UEs might attempt connection to the IMS PDN to carry out IMS registration regardless of what is indicated by the IMSVoIP according to the references below:
According to IR.92 [4] cl. 2.2.1:

Note 1: UE registering with IMS in other situations is possible
From IR.92 [4] cl. cl. 4.3.1
Note 4: PDN Connection establishment can be caused by a SIP registration request. Sending a SIP registration request per the note in Section 2.2.1 can cause PDN Connection establishment even if the IMS voice over PS Session indicator indicates that IMS voice over PS session is not supported.
TS 24.229 [6], L.3.1.2: 

NOTE 2:
Regardless of any of the above conditions, a UE might attempt to register with the IM CN subsystem at any time.
Proposal to address Exception 1: we propose that in the event of the SS getting a PDN CONNECTIVITY REQUEST triggered by a SIP registration, this request is ignored by the SS without altering the test case verdict:
· Note that this will only impact UEs implementations that overlook the value of IMSVoIP not supported

Exception 2: as it can be seen in Annex B, cl. A.2: UEs that are “voice centric” with voice domain preference set to “IMS PS Voice Only” shall disable to E-UTRAN capability and will attempt to reselect to other RATs. 
For the case of ““IMS PS Voice Only”, this text from 23.221, cl. 7.2a applies “voice capable UE set to "Voice centric" unable to obtain voice service in E-UTRAN (e.g. CSFB and IMS voice are not supported or the configured preferences on how to handle voice services prevent usage of any available voice services), shall disable the E-UTRAN capability, which results in re-selecting GERAN or UTRAN” 
Also, according to TS 24.301 [8], cl 4.5 (see Annex A below), on disabling the E-UTRA capability, the UE should select another RAT and if no other RATs are available, the UE may remain registered for EPS services and like an implementation option, it may periodically attempt to select another RAT or PLMN. 
Proposal to address Exception 2: we propose that we first get feedback from UE vendors and network operators if there are any UE implementations at the moment with UE’s usage set to “voice centric” and voice domain preference set to “IMS PS voice only”. Besides, we tend to agree with the opinion that if the network does not support IMSVoIP over LTE it is likely that it will not support IMSVoIP over UTRAN and GERAN either so in this sense, we believe that it is likely that such UEs may choose to remain registered for EPS services. Besides only RRM TCs offer another RAT for the UE to reselect to. 
Question related to Exception 2: Can we assume that at the moment there are no UEs with UE’s usage set to “voice centric” and voice domain preference set to “IMS PS Voice Only”?
· If the answer is yes: we don’t cover this case at the moment. Note that for instance we also assume that at the moment there are no IPv6 only UEs and only assign IPv4

· If the answer is No: As such UEs already exists or might exist in the future, it is proposed that the test cases handle this scenario and allow that the UE goes through IMS registration based on a PICS. 
5. Conclusions and actions
In this discussion paper we explain why RF group should not adopt the same approach for initial Attach and IMS registration as the SIG group due to the big impact on complexity and testing time and the different nature of RF testing. 
We then introduced a proposal in section 3 on how to simplify the registration handling only one PDN and avoiding the IMS registration (See CR to 36.508 [2], R5-145903 [12]) and analyse the consequences of this approach for different UE’s usages and voice domain preferences. 
We have analysed 2 exception cases in section 4 and made proposals to address those exceptions:
· Proposal to address exception 1: see CR to TS 36.508 [2], R5-145903 [12]
· Proposal to address exception 2: see CR to TS 36.521-2, R5-145921 [14] and CR to TS 36.508 [2], R5-145903 [12]
Actions for the group:

1.  Decide on the need to simply registration as explained in section 2

2. Decide on the procedure to simplify registration as per section 3 and CR to TS 36.508 [2], R5-145903 [12]
3. Decide on the proposal to address exception 1 in section 4: CR to TS 36.508 [2], R5-145903 [12]
4. Decide on exception 2 in section 4: Do we have such UEs?

a. NO: nothing needs to be done

b. YES: decide on proposal in CR to TS 36.521-2 R5-145921 [14] and CR to TS 36.508 [2], R5-145903 [12]
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Annex A: Extract from GSMA PRD IR.92, IR.94 ,TS 24.229 and TS 24.301
According to IR.92 [4]:
2.2.1 SIP Registration Procedures 

UE and IMS core network must follow the Session Initiated Protocol (SIP) registration procedures defined in 3GPP TS 24.229 [15]. In addition, when the conditions for performing IMS registration in bullets 2, 3, 4, 5 and 6 in section L.3.1.2 of 3GPP TS 24.229 [15] evaluate to true, then the UE must register with the IMS. Selective Disabling of 3GPP User Equipment Capabilities as defined in 3GPP TS 24.305 [18] is not mandated in this profile, therefore in V8.0 Page 11 of 35the case where 3GPP TS 24.305 [18] Managed Object (MO) is not deployed, it is assumed that IMS is enabled in the terminal.
Note 1: UE registering with IMS in other situations is possible
Also, according to IR.94 [5] cl. 2.2.1:

2.2.1 SIP Registration Procedures

In addition to procedures in IR.92 clause 2.2.1, and for interoperability and forward-compatibility reasons, the UE must indicate the capability to handle video calls by adding a “video” media feature tag to the Contact header field of the REGISTER request, as described in IETF RFC 3840.
So the UE will evaluate that the bullets below evaluate to true, according to TS 24.229 [6], L.3.1.2 (highlighted in yellow bullet 5 that we will modify to IMSVoIP not supported. 
L.3.1.2
Availability for calls

This subclause documents the minimal requirements for being available for voice communication services when using EPS.

A UE shall perform an initial registration as specified in subclause 5.1.1.2 using an EPS bearer context for SIP signalling (see annex L.2.2.1), if all the following conditions are met:

1)
if the UE is operating in one of the following modes of operation (see 3GPP TS 24.301 [8J]):

a)
PS mode 1;

b)
CS/PS mode 1 and the UE is attached for EPS-Services only;

2)
if 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;

3)
if the media type of item 2 is an "audio" media type, and the UE supports codecs suitable for (conversational) speech;

4)
if the UE determines that its contact has not been bound to a public user identity using the IP-CAN, such that the contact is expected to be used for the delivery of incoming requests in the IM CN subsystem relating to the media of item 2 and item 3;
5)
if the IMSVoPS indicator, provided by the lower layers (see 3GPP TS 24.301 [8J]), indicates voice is supported;

6)
if the procedures to perform the initial registration are enabled (see 3GPP TS 24.305 [8T]); and

7)
if the EPS bearer context used for SIP signalling is:

a)
available; or

b)
not available, and the UE:

i.
is allowed to send a PDN CONNECTIVITY REQUEST message to establish an EPS bearer context that is needed for performing the initial registration; or

ii.
is allowed to send a BEARER RESOURCE ALLOCATION REQUEST message, wishes to establish an EPS bearer with the correct QCI and TFT for performing the initial registration, and a default EPS bearer context for the APN exists.

NOTE 1:
3GPP TS 24.301 [8J] specifies conditions that prevent the UE from sending a PDN CONNECTIVITY REQUEST message or a BEARER RESOURCE ALLOCATION REQUEST message.

NOTE 2:
Regardless of any of the above conditions, a UE might attempt to register with the IM CN subsystem at any time.

EXAMPLE:
As an example of the note, a UE configured to preferably attempt to use the EPS to access IM CN subsystem can perform an initial registration as specified in subclause 5.1.1.2, if the conditions in items 2, 3, 4, 5, 6 and 7 in this subclause, evaluate to true.
<< Some text skipped >>
 Also, according to TS 24.229 [6], Annex L.2.2.1:

L.2.2.1
EPS bearer context activation and P-CSCF discovery

Prior to communication with the IM CN subsystem, the UE shall:

a)
if not attached for EPS services yet, perform a EPS attach procedure as specified in 3GPP TS 24.301 [8J];

b)
ensure that a EPS bearer context used for SIP signalling according to the APN and P-GW selection criteria described in 3GPP TS 23.401 [7B], is available. This EPS bearer context shall remain active throughout the period the UE is connected to the IM CN subsystem, i.e. from the initial registration and at least until the deregistration. As a result, the EPS bearer context provides the UE with information that makes the UE able to construct an IPv4 or an IPv6 address;

NOTE 3:
The default EPS bearer context can also be used for SIP signalling as well as any other EPS bearer context.


When the EPS bearer context establishment procedure for the SIP signalling is initiated by the UE:

I.
if a default EPS bearer context is not available with the selected P-GW, the UE shall indicate to the network in the PDN CONNECTIVITY REQUEST that the request is for SIP signalling. If the request is authorized, the network establishes a bearer with the appropriate QCI as described in 3GPP TS 24.301 [8J]. The UE may also use this EPS bearer context for DNS and DHCP signalling;

II.
if the default EPS bearer context is available with the selected P-GW, and is to be used for SIP signalling no additional steps are needed;
<< << Some text skipped >>
Finally, according to IR.92 [4], cl. 4.3.1 below, for SIP signalling, the UE must use the IMS well-known APN and if the PDN connection established during the initial attach is to an APN other than the IMS well known APN, then prior to registering with IMS the UE must establish another PDN connection to the IMS well-known APN
4.3 Bearer Management 
4.3.1 EPS Bearer Considerations for SIP Signalling and XCAP 
For SIP signalling, the IMS application in the UE must use the IMS well-known APN as defined in PRD IR.88 [67]; the UE must prevent non-IMS applications from using this APN. 

Unless preconfigured by the home operator to provide the IMS well-known APN during initial attach, the UE must not provide the IMS well-known APN during the E-UTRAN initial attach procedure. 

Note 1: The network has to be prepared to receive any APN, including the IMS well-known APN, during the E-UTRAN initial attach procedure, as per 3GPP TS 23.401 [10] and 3GPP TS 24.301 [17]. 

Note 2: When preconfiguring the UE to provide the IMS well-known APN during initial attach, the home operator needs to ensure that the IMS well-known APN is part of the subscription of the user of the UE in order to avoid attach failure. How the home operator preconfigures the UE is out of the scope of this PRD. 

Note 3: When the UE provides the IMS well-known APN, the APN Operator Identifier is not included. 

If the PDN connection established during the initial attach is to an APN other than the IMS well known APN, then prior to registering with IMS the UE must establish another PDN connection to the IMS well-known APN. 

Note 4: PDN Connection establishment can be caused by a SIP registration request. Sending a SIP registration request per the note in Section 2.2.1 can cause PDN Connection establishment even if the IMS voice over PS Session indicator indicates that IMS voice over PS session is not supported.
According to TS 24.301 [8], cl. 4.5

4.5
Disabling and re-enabling of UE's E-UTRA capability
When the UE is disabling the E-UTRA capability, it should proceed as follows:

a)
select another RAT (GERAN or UTRAN) of the registered PLMN or a PLMN from the list of equivalent PLMNs;
b)
if another RAT of the registered PLMN or a PLMN from the list of equivalent PLMNs cannot be found, or the UE does not have a registered PLMN, then perform PLMN selection as specified in 3GPP TS 23.122 [6]. As an implementation option, instead of performing PLMN selection, the UE may select another RAT of the chosen PLMN. If disabling of E-UTRA capability was not due to UE initiated detach procedure for EPS services only, the UE may re-enable the E-UTRA capability for this PLMN selection; or

c)
if no other allowed PLMN and RAT combinations are available, then the UE may remain registered for EPS services in E-UTRAN of the registered PLMN. If the UE chooses this option, then it may periodically attempt to select another PLMN and RAT combination that can provide non-EPS services. How this periodic scanning is done, is UE implementation dependent.

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.

If UE that has disabled its E-UTRA capability due to IMS voice not available and CS fallback not available re-enables it when PLMN selection is performed, then it should memorize the identity of the PLMNs where E-UTRA capability was disabled and use that stored information in subsequent PLMN selections as specified in 3GPP TS 23.122 [6].
Annex B: Extract from TS 23.221 and GSMA PRD IR.92
From TS 23.221 [7], cl. 7.2a
7.2a
Domain selection for UE originating sessions / calls

For UE originating calls, the UE performs access domain selection. The UE shall be able to take following factors into account for access domain selection decision:

-
The state of the UE in the circuit switched domain. This state information shall be included: Detached, Attached.

-
The state of the UE in the IMS. The state information shall include: Registered, Unregistered.

-
The domain used by an existing session / call for the same service (see the clause 7.2d).

-
User preferences and any available operator policy.

-
The "IMS voice over PS session supported indication" as defined in TS 23.060 [2] and TS 23.401 [27].

-
Whether the UE is expected to behave in a "Voice centric" or "Data Centric" way

-
UE capability of supporting IMS PS voice.

-
Indications the network may have provided to the UE in combined EPS/IMSI attach/TAU, e.g. "SMS-only" indication or "CSFB Not Preferred" indication as defined in TS 23.272 [30]

The service domain selection functionality will decide whether the call is serviced in the CS domain or the IMS. Service domain selection functionality may take into account for originating calls whether the user is roaming or not, user preferences, service subscription and operator policy. If the UE is configured for Voice over IMS, the service domain selection functionality should take the "IMS voice over PS session supported indication" into account and should only initiate IMS voice calls (with the voice bearer in the PS domain) using the RAT where the "IMS voice over PS session supported indication" applies and indicates support. The "IMS voice over PS session supported indication" applies to E-UTRAN when received in E-UTRAN, and applies to UTRAN when either received in GERAN or UTRAN.

NOTE 1:
When a UE, which obtains voice and/or SMS services using an EPS/IMSI registration via E-UTRAN, selects a non-3GPP access network and it can neither remain EPS/IMSI registered via E-UTRAN nor obtain voice and/or SMS services using the non-3GPP access network, then the UE attempts to select also GERAN/UTRAN and performs IMSI registration to obtain voice and/or SMS services.

To allow for appropriate domain selection for originating voice calls, a CSFB and/or IMS/CS-voice capable UE is set to behave as "Voice centric" or "Data centric" in E-UTRAN:

-
A UE set to "Voice centric" shall always try to ensure that Voice service is possible. A CSFB and an IMS/CS-voice capable UE set to "Voice centric" unable to obtain voice service in E-UTRAN (e.g. CSFB and IMS voice are not supported or the configured preferences on how to handle voice services prevent usage of any available voice services), shall disable the E-UTRAN capability, which results in re-selecting GERAN or UTRAN. The E-UTRAN capability is re-enabled by the UE under the conditions described in TS 24.301 [34]. A voice centric CSFB capable UE that receives "CSFB Not Preferred" or "SMS-only" indication as a result of combined EPS/IMSI attach or combined TA/LA Update procedures and unable to obtain voice services over IMS shall disable the E-UTRAN capability, which results in re-selecting GERAN or UTRAN.

-
A UE set to "Data centric" does not disable the E-UTRAN capability if voice services cannot be obtained. Upon receiving combined EPS/IMSI attach accept or combined TA/LA Update accept with "SMS-only" indication, a data centric UE stays in the current RAT and is not allowed to use CSFB. Upon receiving combined EPS/IMSI attach accept or combined TA/LA Update accept with "CSFB Not Preferred" indication, a data centric UE stays in the current RAT and is allowed to use CSFB.

As specified in TS 23.401 [27] and TS 23.060 [2], a CSFB and/or IMS capable UE indicates in Attach/RAU/TAU Request whether it is set to "Voice centric" or "Data centric" and it indicates its configured preferences on how the UE is supposed to handle voice services in E-UTRAN. Depending on operator's configuration, this information can be used by the network to choose the RFSP Index in use, see clause 4.3.6 in TS 23.401 [27] and clause 5.3.5 in TS 23.060 [2] for examples of how RFSP Index can be used for selective idle mode camping.

To allow for appropriate domain selection for originating voice calls, the following applies for a CSFB and IMS capable UE in E-UTRAN:

-
It should be possible to provision UEs with the following HPLMN operator preferences on how a UE that is both CSFB and IMS capable is supposed to handle voice services (See Annex A for examples on UE behaviour for each configuration):

-
CS Voice only: the UE will use only the CS domain (possibly using IMS signalling, see TS 23.292 [31]) to originate voice calls and it will not attempt to initiate voice sessions over IMS using a PS bearer. The UE attempts combined EPS/IMSI attach or combined TA/LA Update procedures. If combined EPS/IMSI attach or combined TA/LA Update fail to register the IMSI in the CS domain or succeed with an "SMS-only" indication or succeed with a "CSFB Not Preferred" indication, the UE behaves as described for "voice centric" or "data centric" according to its setting.

-
CS Voice preferred, IMS PS Voice as secondary: if CS voice is available the UE will use the CS domain (possibly using IMS signalling, see TS 23.292 [31]) to originate and terminate voice calls. The UE attempts combined EPS/IMSI attach or combined TA/LA Update procedures (as defined in TS 23.272 [30]). If combined EPS/IMSI attach or combined TA/LA Update procedures fail to register the IMSI in the CS domain or succeed with an "SMS-only" indication or succeed with a "CSFB Not Preferred" indication, the UE attempts to use voice over IMS to originate voice calls. If the UE fails to use IMS for voice e.g. due to "IMS voice over PS session supported indication" indicates voice is not supported, the UE behaves as described for "voice centric" or "data centric" according to its setting.

-
IMS PS Voice preferred, CS Voice as secondary: if IMS voice is available the UE will use IMS to originate and terminate voice sessions. The UE may attempt combined EPS/IMSI attach with or without "SMS only", combined TA/LA Update with or without "SMS only" or EPS attach/TAU procedures. If the UE fails to use IMS for voice, e.g. due to "IMS voice over PS session supported indication" indicates voice is not supported (in Attach accept or subsequent TAU accept), then the UE uses the CS domain (as defined in TS 23.272 [30]), possibly using IMS signalling (see TS 23.292 [31]). If not already performed, the UE attempts combined TA/LA Update procedures. If the combined TA/LA Update procedures fail to register the IMSI in the CS domain or succeed with an "SMS-only" indication or succeed with a "CSFB Not Preferred" indication and the UE has failed to use IMS for voice, the UE behaves as described for "voice centric" or "data centric" according to its setting.

NOTE 2:
Whether to perform combined EPS/IMSI attach/combined TA/LA Update or EPS attach/TAU for the case of "IMS PS Voice preferred" is to be evaluated in each release of the specifications.

-
IMS PS Voice only: the UE will use IMS to originate voice sessions and will not attempt CS Voice. The UE may attempt combined EPS/IMSI attach with "SMS only", combined TA/LA Update with "SMS only" or EPS attach/TAU. If the UE fails to use IMS for voice, e.g. due to "IMS voice over PS session supported indication" indicates voice is not supported on E‑UTRAN, the UE behaves as described for "voice centric" or "data centric" according to its setting.
The annex A in TS 23.221[7] is informative but it is a good description of the UE behaviour that is understood from reading TS 23.211 [7] cl. 7.2a and TS 24.301 [8]. In practice, 7.2a and some of the figures in the Annex below are also referenced by IR.92 [4], cl. A.2
A.2 Domain Selection 
The network and the UE must support the IMS voice over PS session supported indication as specified in 3GPP TS 23.401 [10] (section 4.3.5.8) in 3GPP Release 8. 

An UE must perform voice domain selection for originating sessions with the setting of “IMS PS Voice preferred, CS Voice as secondary” as specified in 3GPP TS 23.221 [6], Section 7.2a and must perform the procedures in 3GPP TS 24.301 [10]. 

Note 1: The behaviour of UEs with the setting “IMS PS Voice preferred, CS Voice as secondary” is illustrated in 3GPP TS 23.221 [6], Annex A.2.
From TS 23.221[7], Annex A: 
Annex A (informative):
Guidance for CSFB and IMS enabled UE implementations in E-UTRAN

A.1
General

This annex provides some examples on how the CSFB and IMS capable UE which supports E‑UTRAN can make use of the following indications/settings prior to accessing E-UTRAN:

-
"CS Voice only", "IMS PS Voice only", "prefer CS Voice with IMS PS Voice as secondary", or "prefer IMS PS Voice with CS Voice as secondary", and

-
"Voice centric" or "Data centric".

A.2
IMS PS Voice preferred

A.2.1
EPS Attach

The following figure A.2.1-1illustrates the UE behaviour when performing non-combined EPS/IMSI attach, with the setting of: "prefer IMS PS Voice with CS Voice as secondary".
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Figure A.2.1-1: UE behaviour for IMS PS Voice preferred with CS Voice as secondary, non combined EPS/IMSI attach

A.2.2
Combined EPS/IMSI attach

The following figure A.2.2-1 illustrates the UE behaviour when performing combined EPS/IMSI attach, with the setting of: "prefer IMS PS Voice with CS Voice as secondary".
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Figure A.2.2-1: UE behaviour for IMS PS Voice preferred with CS Voice as secondary, combined EPS/IMSI attach

A.3
CS Voice preferred

The following figure A.2.1-1illustrates the UE behaviour with the setting of: "prefer CS Voice with IMS PS Voice as secondary".
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Figure A.3-1: UE behaviour for CS Voice preferred with IMS PS Voice as secondary

A.4
IMS PS Voice only

The following figure A.4.1-1illustrates the UE behaviour with the setting of: "IMS PS Voice only".
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Figure A.4-1: UE behaviour for IMS PS Voice only

A.5
CS Voice only

The following figure A.5.1-1illustrates the UE behaviour with the setting of: "CS Voice only".
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Figure A.5-1: UE behaviour for CS Voice only
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