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3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ATM
Asynchronous Transfer Mode

CM
Connection Management

CN
Core Network

CS
Circuit Switched

CSCF
Call/Session Control Function
CSFB
Circuit Switched Fallback
CS-MGW
Circuit Switched Media Gateway

DHCP
Dynamic Host Configuration Protocol

EPS
Evolved Packet System

E-UTRAN
Evolved UMTS Terrestrial Radio Access Network

GERAN
GSM/EDGE Radio Access Network

GGSN
Gateway GPRS Support Node

GPRS
General Packet Radio Service

GTP
GPRS Tunnelling Protocol

HLR
Home Location Register

IM
IP Multimedia

IMS
IP Multimedia Subsystem

IMSI
International Mobile Subscriber Identity

IP
Internet Protocol

IPSec
IP Security protocol

LA
Location Area

LAC
Location Area Code

LAN
Local Area Network

LLC
Logical Link Control

LM
Location Management

MAP
Mobile Application Part

MGCF
Media Gateway Control Function

MGW
Media Gateway

MM
Mobility Management

MME
Mobility Management Entity

MRF
Media Resource Function

MSC
Mobile Switching Centre

NAT
Network Address Translator

NGN
Next Generation Networks

OoBTC
Out of Band Transcoder Control

P-GW
PDN Gateway

PDA
Personal Digital Assistant

PDP
Packet Data Protocol

PLMN
Public Land Mobile Network

PS
Packet Switched

RA
Routing Area

RAC
Routing Area Code

RAI
Routing Area Identifier

RAN
Radio Access Network

RANAP
Radio Access Network Application Part

RLC
Radio Link Control

RNC
Radio Network Controller

RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control

S-GW
Serving Gateway

SGSN
Serving GPRS Support Node

SGW
Signalling gateway

SIP
Session Initiation Protocol

SRNS
Serving Radio Network Subsystem

SS7
Signalling System No. 7

STM
Synchronous Transfer Mode

SRNS
Serving Radio Network Subsystem

TCP
Transmission Control Protocol

TMSI
Temporary Mobile Station Identifier

TrFO
Transcoder Free Operation

UDP
User Datagram Protocol

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

URA
UTRAN Registration Area

UTRAN
UMTS Terrestrial Radio Access Network

VHE
Virtual Home Environment

VLR
Visited Location Register
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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.

-
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
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.
To allow for appropriate domain selection for originating voice calls, the following applies for a CSFB and IMS capable UE which support E-UTRAN:
-
It should be possible to provision UEs with the following HPLMN operator preferences on how a CSFB/IMS enabled UE is supposed to handle voice services (See Annex A for examples on UE behaviour for each configuration):

-
CS Voice only: the UE will not attempt to initiate voice sessions over IMS using a PS bearer. This does not preclude the use of IMS signalling to control a CS bearer (see TS 23.292 [31]). The UE will attempt combined EPS/IMSI attach (as defined in TS 23.272 [30]).
-
CS Voice preferred, IMS PS Voice as secondary: the UE will try preferably to use the CS domain (possibly using IMS signalling, see TS 23.292 [31]) to originate and terminate voice calls. The UE will attempt combined EPS/IMSI attach (as defined in TS 23.272 [30]) and if combined EPS/IMSI attach fails for the CS domain, the UE attempt voice over IMS.
-
IMS PS Voice preferred, CS Voice as secondary: the UE will try preferably to use IMS to originate and terminate voice sessions. 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 services are provided using CS domain (as defined in TS 23.272 [30]), possibly using IMS services (see TS 23.292 [x]). The UE can either perform combined EPS/IMSI attach or EPS attach when attaching to E-UTRAN.
NOTE:
Whether to perform combined EPS/IMSI attach or EPS attach 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 not attempt combined EPS/IMSI attach (to support voice services) and perform IMS registration indicating support for voice.
-
A CSFB/IMS enabled UE may behave in either a “Voice centric” or “Data centric” way:
-
UE acting in a “Voice centric” way would always try to ensure that Voice service is possible. A CSFB/IMS enabled UE acting in a “Voice centric” way that cannot obtain IMS voice over PS session service, should select a cell of any RAT that provides access to the CS domain. In this case, when CSFB (as defined in TS 23.272 [30]) is not supported in the network, the UE should camp only on RATs that provides access to the CS domain (e.g. GERAN and UTRAN) and disable E-UTRAN capability.
-
UE acting in a “Data centric” way would always try to ensure it gets PS data connectivity, e.g. the UE would stay in the current RAT for PS data connectivity even when voice service is not obtained. A CSFB/IMS enabled UE acting in a “Data centric” way that cannot obtain IMS voice over PS session service in EPS, should continue to stay in EPS even when the EPS does not support CSFB (as defined in TS 23.272 [30]). 
In limited service state, a UE should always camp on a RAT which is likely to support emergency calls.
The TS 23.167 [y] describes when an emergency call is to be initiated in the CS domain or using IMS. When the CS domain is to be used the following applies:
-
A CSFB/IMS enabled UE which is registered in the CS domain, e.g. using CSFB procedures or using above-mentioned selection principles, shall initiate emergency call attempts in the CS domain by using available CS domain procedures. 
-
A CS Voice capable UE which is not registered in the CS domain shall initiate emergency calls in the CS domain by autonomously switching to a RAT which supports the CS domain (e.g. GERAN or UTRAN).
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Annex A (informative):
Guidance for CSFB and IMS enabled UE implementations
A.1
General

This annex provides some examples on how the UE 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 behavior 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.2.2-1illustrates 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 behavior 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 behavior 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 behavior 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 behavior for CS Voice only.
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