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* * * First Change * * * 
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

1x CS fallback capable UE: A UE that uses a CS infrastructure for a voice call and other CS-domain services by falling back to cdma2000® 1x access network if the UE is served by E‑UTRAN when a CS service is requested.
Aggregate maximum bit rate: The maximum bit rate that limits the aggregate bit rate of a set of non-GBR bearers of a UE. Definition derived from 3GPP TS 23.401 [10].

Allowed CSG list: A list of CSG IDs stored in the UE. A UE is able to access only those CSG cells that have a CSG ID in this list.

CS fallback capable UE: A UE that uses a CS infrastructure for a voice call and other CS-domain services by falling back to A/Gb or Iu mode if the UE is served by E‑UTRAN when a CS service is requested.
CSG ID: A CSG ID is a unique identifier within the scope of one PLMN defined in 3GPP TS 23.003 [2] which identifies a Closed Subscriber Group (CSG) in the PLMN associated with a cell or group of cells to which access is restricted to members of the CSG.

CSG selection: A UE supporting CSG selection selects CSG cell either automatically based on the list of allowed CSG identities or manually based on user selection of CSG on indication of list of available CSGs. Definition derived from 3GPP TS 23.122 [6].

EMM context: An EMM context is established in the UE and the MME when an attach procedure is successfully completed.

EMM-CONNECTED mode: A UE is in EMM-CONNECTED mode when a NAS signalling connection between UE and network is established. The term EMM-CONNECTED mode used in the present document corresponds to the term ECM-CONNECTED state used in 3GPP TS 23.401 [10].

EMM-IDLE mode: A UE is in EMM-IDLE mode when no NAS signalling connection between UE and network exists. The term EMM-IDLE mode used in the present document corresponds to the term ECM-IDLE state used in 3GPP TS 23.401 [10].
EPS security context: In the present specification, EPS security context is used as a synonym for EPS NAS security context specified in 3GPP TS 33.401 [19].

EPS services: Within the context of this specification, EPS services is used as a synonym for GPRS services in 3GPP TS 24.008 [13].

Evolved packet core network: the successor to the 3GPP Release 7 packet-switched core network, developed by 3GPP within the framework of the 3GPP System Architecture Evolution (SAE).
Evolved packet system: The evolved packet system (EPS) or evolved 3GPP packet-switched domain consists of the evolved packet core network and the evolved universal terrestrial radio access network. Definition derived from 3GPP TS 23.401 [10].

Dedicated bearer: An EPS bearer that is associated with uplink packet filters in the UE and downlink packet filters in the PDN GW where the filters only match certain packets. Definition derived from 3GPP TS 23.401 [10].

Default bearer: An EPS bearer that gets established with every new PDN connection. Its context remains established throughout the lifetime of that PDN connection. A default EPS bearer is a non-GBR bearer. Definition derived from 3GPP TS 23.401 [10].

GBR bearer: An EPS bearer that uses dedicated network resources related to a guaranteed bit rate (GBR) value, which are permanently allocated at EPS bearer establishment/modification. Definition derived from 3GPP TS 23.401 [10].

Initial NAS message: A NAS message is considered as an initial NAS message, if this NAS message can trigger the establishment of a NAS signalling connection. For instance, the ATTACH REQUEST message is an initial NAS message.

IPv4v6 capability: capability of the IP stack associated with a UE to support a dual stack configuration with both an IPv4 address and an IPv6 address allocated.

Kilobit: 1000 bits.

Last Visited Registered TAI: A TAI which is contained in the TAI list that the UE registered to the network and which identifies the tracking area last visited by the UE.
Linked Bearer Identity: This identity indicates to which default bearer the additional bearer resource is linked.

Mapped EPS security context: a mapped security context to be used in EPS. Definition derived from 3GPP TS 33.401 [19].
Megabit: 1,000,000 bits.
Message header: a standard L3 message header as defined in 3GPP TS 24.007 [12].

MME area: An area containing tracking areas served by an MME.

NAS signalling connection recovery: is a mechanism initiated by the NAS to restore the NAS signalling connection on indication of "RRC connection failure" by the lower layers.

NAS signalling connection: is a peer to peer S1 mode connection between UE and MME. A NAS signalling connection consists of the concatenation of an RRC connection via the "LTE-Uu" interface and an S1AP connection via the S1 interface. Additionally, for the purpose of optimized handover or idle mode mobility from cdma2000® HRPD access to E‑UTRAN (see 3GPP TS 23.402 [11]), the NAS signalling connection can consist of a concatenation of an S101‑AP connection and a signalling tunnel over a cdma2000® HRPD access network.
NOTE:
cdma2000® is a registered trademark of the Telecommunications Industry Association (TIA-USA).
Non-access stratum protocols: The protocols between UE and MSC or SGSN that are not terminated in the UTRAN, and the protocols between UE and MME that are not terminated in the E-UTRAN. Definition derived from 3GPP TS 21.905 [1].
Non-EPS services: services provided by CS domain. Within the context of this specification, non-EPS services is used as a synonym for non-GPRS services in 3GPP TS 24.008 [13]. A UE which camps on E-UTRAN can attach to both EPS services and non-EPS services.

Non-GBR bearer: An EPS bearer that uses network resources that are not related to a guaranteed bit rate (GBR) value. Definition derived from 3GPP TS 23.401 [10].

PDN address: an IP address assigned to the UE by the Packet Data Network Gateway (PDN GW).

Plain NAS message: a NAS message with a header including neither a message authentication code nor a sequence number.

Procedure Transaction Identity: An identity which is dynamically allocated by the UE for the UE requested ESM procedures. The procedure transaction identity is released when the procedure is completed.

RAT-related TMSI: When the UE is camping on an E-UTRAN cell, the RAT-related TMSI is the GUTI; when it is camping on a GERAN or UTRAN cell, the RAT-related TMSI is the P-TMSI.
Registered PLMN: The PLMN on which the UE is registered. The identity of the registered PLMN is provided to the UE within the GUTI.
The label (S1 mode only) indicates that this subclause or paragraph applies only to a system which operates in S1 mode, i.e. with a functional division that is in accordance with the use of an S1 interface between the radio access network and the core network. In a multi-access system this case is determined by the current serving radio access network.

S101 mode: applies to a system that operates with a functional division that is in accordance with the use of an S101 interface. For the definition of the S101 reference point, see 3GPP TS 23.402 [11].
"SMS only": A subset of non-EPS services which includes only Short Message Service. A UE camping on E-UTRAN can attach to both EPS services and "SMS only".
SMS over SGs capable UE: A UE which is capable of sending and receiving SMS as specified in 3GPP TS 23.272 [9] when the UE is served by E‑UTRAN.
TAI list: A list of TAIs that identify the tracking areas that the UE can enter without performing a tracking area updating procedure. The TAIs in a TAI list assigned by an MME to a UE pertain to the same MME area. Additionally, the TAIs in a TAI list assigned by an MME to a CS fallback capable UE pertain to the same location area. In this case, the defining of the relationship between the tracking area(s) and the location area(s) is operator specific.

Traffic flow aggregate: A temporary aggregate of packet filters that are included in a UE requested bearer resource allocation procedure or a UE requested bearer resource modification procedure and that is inserted into a traffic flow template (TFT) for an EPS bearer context by the network once the UE requested bearer resource allocation procedure or UE requested bearer resource modification procedure is completed.

UE's usage setting: This is a UE setting that indicates whether the UE has preference for voice services over data services or vice-versa. If a UE has preference for voice services, then the UE's usage setting is "voice centric". If a UE has preference for data services, then the UE's usage setting is "data centric". A UE whose setting is "data centric" may still require access to voice services. A UE whose setting is "voice centric" may still require access to data services. This definition is derived from 3GPP TS 23.221 [8A] and it applies to voice capable UEs.
UE's voice domain preference: This is a UE setting that indicates the domain via which the UE wishes to use voice services. This setting can be either "CS Voice Only" or "PS Voice Only" or "CS Voice Preferred, IMS Voice Secondary" or "IMS Voice Preferred, CS Voice Secondary". This setting can be set using the 3GPP IMS MO's Voice_Domain_Preference_E_UTRAN (see 3GPP TS 24.167 [13B]) leaf.
UE's SMS configuration: This is a configuration set to indicate the domain via which the UE wishes to use SMS. The values are as given in the 3GPP IMS MO's SMS_Over_IP_Networks_Indication (see 3GPP TS 24.167 [13B]) leaf.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.401 [10] apply:

MME pool area
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.272 [9] apply:

CS fallback
SMS over SGs
For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.008 [13] apply:

A/Gb mode

Access domain selection
Iu mode

TFT

For the purposes of the present document, the following terms and definitions given in 3GPP TS 33.102 [18] apply:

UMTS security context

For the purposes of the present document, the following terms and definitions given in 3GPP TS 33.401 [19] apply:

Current EPS security context

Full native EPS security context
KASME
K'ASME
Mapped security context

Native EPS security context

Non-current EPS security context

Partial native EPS security context
* * * Next Change * * * 
4.3.1
General

A UE attached for EPS services shall operate in one of the following operation modes:

-
PS mode 1 of operation: the UE registers only to EPS services, if: 
1)
the UE's usage setting is "voice centric";
2)
the UE's voice domain preference is configured and is not set to "CS Voice Only";

3)
the UE's SMS configuration is configured and is not set to "SMS service is not to be invoked over the IP networks";
4)
the UE is configured to use IMS voice; and
5)
if the UE is not configured for SMS over SGs or the UE is configured for CS fallback;
-
PS mode 2 of operation: the UE registers only to EPS services, if the UE's usage setting is "data centric";
-
CS/PS mode 1 of operation: the UE registers to both EPS and non-EPS services, if the UE's usage setting is "voice centric"; and
-
CS/PS mode 2 of operation: the UE registers to both EPS and non-EPS services, if:

1)
the UE's usage setting is "data centric";

2)
if the UE is not configured for SMS over SGs or the UE is configured for CS fallback.
A UE operating in CS/PS mode 1 or or a UE operating in CS/PS mode 2 may be configured to use IMS, in which case the UE's voicedomain preference, if configured, shall be used for the selection of the domain for originating voice communication services.

The UE shall sent an ATTACH message in accordance with the selected mode of operation. The behaviour of the UE in CS/PS mode 1 of operation, upon failure to access the CS domain or upon reception of a "CS fallback not preferred" or "SMS only" indication in an ATTACH ACCEPT message or a TRACKING AREA UPDATE ACCEPT message, will depend on the availability of voice over IMS. In the present document, "IMS voice not available" refers to one of the following conditions:

-
the UE is not configured to use IMS;

-
the UE is not configured to use IMS voice, but the UE's voice domain preference is configured and is set to "CS Voice Only";

-
the UE is configured to use IMS voice, but the network indicates in the ATTACH ACCEPT message or the TRACKING AREA UPDATE ACCEPT message that IMS voice over PS sessions are not supported; or

-
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 registration to IMS has not succeeded.

Other conditions may exist but these are implementation specific.
* * * Next Change * * * 
4.3.2.1
General

The UE mode of operation can change as a result of e.g.:

-
the outcome of a combined attach procedure or combined tracking area updating procedure;
-
a change of UE's usage setting for a CS voice capable UE;

-
a change of voice domain preference for a CS voice capable UE;

-
a change in the UE's availability for terminating voice calls in the IMS; or

-
a change in UE's SMS configuration.
Figure 4.3.2.1.1 and figure 4.3.2.1.2 illustrate the transitions between different UE mode of operations when UE's usage settings, UE's voice domain preference or UE's SMS configuration.
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CS/PS mode 1  

PS mode 1  

Voice centric  

UE's usage setting change  (voice < - > data centric)  

UE's usage setting change  (voice < - > data centric)  

Data  centric  

CS/PS mode  2  

PS mode  2  

-   Voice  Domain Preference changed   -  from "IMS PS voice only" to "CS voice only";   -  fro m "IMS PS voice only" to "CS voice preferred,  IMS PS Voice as secondary ";   -  from "IMS PS voice preferred,  CS Voice as  secondary " to "CS voice only"; or   -  from "IMS PS voice preferred,  CS Voice as secondary " to "CS voice preferred,  IMS PS Voice  as secondary ".     -  Unsuccessful IMS registration indication from upper layers and   -  Voice Domain  Preference is "IMS PS voice preferred, CS Voice as secondary"; or   -  SMS  configuration is set to prefer to use SMS over IP networks     -  SMS configuratio n changed to not use S MS over IP networks .    

-   Voice Domain Preference changed from any  configuration to "IMS  PS voice only",  UE is  configured  to prefer SMS over IP netw orks and is  IMS registered.   -  SMS configuration changed to  prefer to use SMS  over IP networks , UE is IMS registered and Voice  Domain Preference is "IMS PS voice only" .    

-   Voice  Domain Preference changed   -  from "IMS PS voice only" to "CS voice only";   -  from "IMS PS voice only" to "CS voice preferred,  IMS PS Voice as secondary ";   -  from "IMS PS voice preferred,  CS Voice as secondary " to "CS voice only"; or   -  from "IMS PS voice preferred,  CS Voice as secondary " to "CS voice preferred,  IMS PS Voice as secondary ".     -   Unsuccessful IMS registration indication from upper layers and    -  Voice Domain  Preference is "IMS PS voice preferred, CS Voice as secondary"; or     -  SMS configuration is set to prefer to use SMS over IP networks.   -  SMS configuration changed to not to use  S MS  over IP networ ks .  

-   Voic e Domain Preference changed from any configuration to  "IMS PS voice only ",  UE  is  configured to  prefer to use SMS  over IP networks and the UE is IMS registered.   -  SMS configuration  changed to prefer to use SMS over IP  networks , UE is IMS registered and Voic e Domain Preference  is "IMS PS voice only".    


NOTE 1:
The UE may transit from CS/PS mode 1 to PS mode 1 or from CS/PS mode 2 to PS mode 2 if "CS domain not available" is received. After the transition to PS mode 1 or PS mode 2 due to "CS domain not available", the UE can transit back to CS/PS mode 1 or CS/PS mode 2, e.g. due to change of PLMN which is not in the list of the equivalent PLMNs.

NOTE 2:
Not all possible transitions are shown in this figure.

Figure 4.3.2.1.1: Change of UE mode of operation for a CS voice capable UE
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CS/PS mode  2   PS mode 2  

-   Unsuccessful IMS  registration  indication from upper layers.     -  SMS configuration changed to  not to use SMS over  IP  networks.  

-  SMS configuration changed to  prefer to use SMS  over  IP networks  and  UE is IMS registered  

CS/PS mod e 1   PS mode 1  

-  Unsuccessful IMS registration  indication from upper layers.     -  SMS configuration changed to not to use SMS over IP  networks.  

-  SMS configuration changed to prefer to use SMS over  IP networks and UE is IMS registered  


NOTE:
Not all possible transitions are shown in this figure.

Figure 4.3.2.1.2: Change of UE mode of operation for a UE with no CS voice capability
* * * Next Change * * * 
4.3.2.2
Change of UE's usage setting

Whenever the UE's usage setting changes, the UE dependent on its mode of operation shall execute:

a)
if the UE is operating in PS mode 1 or PS mode 2, procedures according to table 4.3.2.2.1;
Table 4.3.2.2.1: Change of UE's usage setting for a UE in PS mode 1 or PS mode 2
	UE's usage setting change
	Procedure to execute

	From data centric to voice centric and "IMS voice not available"
	Disable E-UTRAN capabilities capabilities if voice domain selection results in a selection to a different RAT, or combined tracking area update with IMSI attach if voice domain selection results in attempt to stay in E-UTRAN.

	
	

	From voice centric to data centric and E-UTRAN is disabled
	Re-enable E-UTRAN capabilities

	


b)
if the UE is operating in CS/PS mode 1 or CS/PS mode 2, procedures according to table 4.3.2.2.2.
Table 4.3.2.2.2: Change of UE's usage setting for a UE in CS/PS mode 1 or CS/PS mode 2
	UE's usage setting change
	Procedure to execute

	From data centric to voice centric, CS fallback is not available and "IMS voice not available"  (NOTE)
	Disable E-UTRAN capabilities

	From data centric to voice centric, "IMS voice not available" and 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 E-UTRAN capabilities

	From voice centric to data centric and E-UTRAN is disabled
	Re-enable E-UTRAN capabilities

	NOTE:
"CS fallback is not available" includes EMM causes #16, #17, #18 and #22


* * * Next Change * * * 
4.3.2.3
Change of voice domain preference

Whenever the UE's voice domain preference changes, the UE dependent on its mode of operation shall execute:

a)
if the UE is operating in PS mode 1 or PS mode 2, procedures according to table 4.3.2.3.1;
Table 4.3.2.3.1: Change of voice domain preference for a UE in PS mode 1 or PS mode 2
	Voice domain preference change
	Procedure to execute

	From "IMS PS voice only" to "CS voice only" or "CS voice preferred, IMS PS Voice as secondary"
	Transit from PS mode 1 to CS/PS mode 1 or from PS mode 2 to CS/PS mode 2. Combined tracking area update with IMSI attach

	From "IMS PS voice preferred, CS Voice as secondary" to "CS voice only" or "CS voice preferred, IMS PS Voice as secondary"
	Transit from PS mode 1 to CS/PS mode 1 or from PS mode 2 to CS/PS mode 2. Combined tracking area update with IMSI attach


b)
if the UE is operating in CS/PS mode 1 or CS/PS mode 2, procedures according to table 4.3.2.3.2.
Table 4.3.2.3.2: Change of voice domain preference for a UE in CS/PS mode 1 or CS/PS mode 2
	Voice domain preference change
	Procedure to execute

	From any configuration to "IMS PS voice only", UE is configured to prefer SMS over IP networks and UE is IMS registered. 
	May detach for non-EPS services

	From any configuration to "IMS PS voice preferred, CS Voice as secondary"
	Initiate IMS registration if not already registered

	From any configuration to "CS voice preferred, IMS PS Voice as secondary"
	May initiate IMS registration


* * * Next Change * * * 
4.3.2.4
Change of IMS registration status
Whenever the upper layers indicate a change of IMS registration status, the UE dependent on its mode of operation shall execute:

a)
if the UE is operating in PS mode 1, procedures according to table 4.3.2.4.1;
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

	Unsuccessful IMS registration indication from upper layers and UE's voice domain preference is "IMS PS voice preferred, CS Voice as secondary" or "IMS PS voice only"
	Transit to CS/PS mode 1. Combined tracking area update with IMSI attach

	Unsuccessful IMS registration indication from upper layers, UE's SMS preference is set to "SMS service is preferred to be invoked over the IP networks", and UE's voice domain preference is "IMS PS voice only"
	Disable E-UTRAN capabilities



	Unsuccessful IMS registration indication from upper layers, UE's SMS preference is set to "SMS service is preferred to be invoked over the IP networks", and UE is not CS voice capable
	May disable E-UTRAN capabilities 




b)
if the UE is operating in PS mode 2, procedures according to table 4.3.2.4.2.
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

	Unsuccessful IMS registration indication from upper layers and UE's voice domain preference 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, UE's SMS configuration is set to "SMS service is preferred to be invoked over the IP networks", and UE's voice domain preference 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, UE's SMS configuration is set to "SMS service is preferred to be invoked over the IP networks", and UE is not CS voice capable
	Transit to CS/PS mode 2. Combined tracking area update with "SMS only"


* * * Next Change * * * 
4.3.2.5
Change of configuration regarding the use of SMS.

Whenever the UE's configuration on use of SMS changes, the UE dependent on its mode of operation shall execute:

a)
if the UE is operating in PS mode 1 or PS mode 2, procedures according to table 4.3.2.5.1;
Table 4.3.2.5.1: Change of configuration regarding the use of SMS in PS mode 1 or PS mode 2
	UE's SMS configuration change
	Procedure to execute

	UE's SMS configuration changes to "SMS service is not to be invoked over the IP networks"
	Transit from PS mode 1 to CS/PS mode 1 or from PS mode 2 to CS/PS mode 2. Combined tracking area update with IMSI attach, (with or without "SMS only")


b)
if the UE is operating in CS/PS mode 1 or CS/PS mode 2 procedures according to table 4.3.2.5.2.
Table 4.3.2.5.2: Change of configuration regarding the use of SMS in CS/PS mode 1 or CS/PS mode 2
	UE's SMS configuration change
	Procedure to execute

	UE's SMS configuration changes to "SMS service is preferred to be invoked over the IP networks", the UE is IMS registered, and UE has no CS voice capability
	May detach for non-EPS services

	UE's SMS configuration changes to "SMS service is preferred to be invoked over the IP networks", UE is IMS registered, and the UE's voice domain preference is "IMS PS voice only" 
	May detach for non-EPS services


* * * Next Change * * * 
4.3.2.X
The outcome of an attach procedure or a tracking area updating procedure
The UE, dependent the domains where the UE is registered as a result of the attach procedure or the tracking area updating procedure, and its mode of operation, shall execute:

a)
if the UE is operating in CS/PS mode 1 or CS/PS mode 2, the UE receives in the ATTACH ACCEPT message or the TRACKING AREA UPDATE ACCEPT message an indication of the domain(s) in which the UE is registered, procedures according to table 4.3.2.X.1;

Table 4.3.2.X.1: Change of domains where the UE is registered in CS/PS mode 1 or CS/PS mode 2
	Domains in which the UE is registered
	Procedure to execute

	The UE is registered for services provided by the PS domain (NOTE)
	Transit from CS/PS mode 1 to PS mode 1 or from CS/PS mode 2 to PS mode 2.
If "IMS voice not available", disable E-UTRAN capabilities

	NOTE:
"CS fallback is not available" includes EMM causes #16, #17, #18 and #22


b)
if the UE is operating in PS mode 1 or PS mode 2 and the UE receives in the ATTACH ACCEPT message or the TRACKING AREA UPDATE ACCEPT message an indication of the domain(s) in which the UE is registered, procedures according to table 4.3.2.X.2.

Table 4.3.2.X.2: Change of domains where the UE is registered in PS mode 1 or PS mode 2
	Domains in which the UE is registered
	Procedure to execute

	The UE is registered for services provided by the CS domain and by the PS domain
	Transit from PS mode 1 to CS/PS mode 1 or from PS mode 2 to CS/PS mode 2.
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