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Mul ti nedi a s ia Core i'um Access
Cont r ol |\/5|\/m§parbé1t1§ ofinjobile devices. The voice service indicators mclude for example:

“IMS Voice over PS session supported” indication;
“NVoice Centric” or “Data Centric” indication; and

15 “CS Voice only” or “IMS P8 voice only™ or “CS voice preferred, IMS voice

secondary” or “IMS voice preferred, CS voice secondary™ indication,

The “IMS Voice over PS session Supported” indication is provided by the network to
the user equipment (UE) (given in non access stratum {NAS) registration {e.g. EPS attach) or
NAS registration update). The “Voice Centric” or Data Centric” indication and the “CS Voice
20  Oaly,” “IMS PS voice only,” “CS voice preferred, IMS voice secondary,” or “IMS Voice
preferred, CS voice secondary” indication is available on the UE. An operator can configure
the “CS Voice Ounly,” “IMS PS voice only,” “CS voice preferred, IMS voice secondary,” or

“IMS Voice preferred, CS voice secondary” indication on the UE.
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I n exanpl e inpl enentation described herein, the voice service |nd|cators

may be Network provided Vol M5 indicators, UE usage settings, and User

Equi prent voice settings. In the follow ng description, voice service
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- "Voice Centric": a Voice Centric UE nust be able to use voice services,
and therefore will attenpt to obtain voice services independently of how
such services can be provisioned "Data Centric": a Data Centric UE prefers
to have the best possible PS services (i.e. prefers to stay in E-UTRAN) '
provi ded t Ral,36Gems 1O voice service is not excludedpctiRicdeéadsy”: a Data
Centric UE prefers to have the best possible PS services even if this
inplies no access to voice services is possible; and ¢c) UE s voice setting

i ndi cating the above-referenced "CS Voice Only", "PS Voice 10 Only", "INMS
PS Voice Only", "CS_ Voi.ce Preferred, I M5 Voice Secondary”, or "IMS Voice
Preferred, Voi ce T8E Y45t y* i ndi cations. The UE voice setting is a UE

setting thaltl. }ndi cat.es,the dormain to use for voice services. Table 1
sumari zes thts gr oupi ng And nami ng convention. Table 1 - Description of
Voi ce I ndi capprs Cengriit, NafBpdle | ndicator used in this Application Name of
I ndicators in the Specifications Owmership of indicators Vol M5 indicator
-"1 M5 Voi cetgver PST&ffisd 8peciMitiosupported” or -"1 M5 Voice over PS session
supported” Set by NW Provided by NWto UE in response to each NAS

regi strati oue(e.g. ERSEagiipamh) or NAS regi stration update UE s usage

setting -"Voice centric" or -"Data centric" or -"Data only" Could be
Qper ator or UdGi§l d  Universal Mobile Telecommunications System

UTRAN UMTS Terrestrial RAN

VoIMS Voice over IMS

In example implementation described herein, the voice service indicators may be
Network provided VoIMS indicators, UE usage settings, and User Equipment voice settings.

In the following description, voice service indicators are referred to as:

5 a) (Network provided) (IMS) VoIMS indicator indicating the above referenced
“IMS Voice over PS session supported” indication or above referenced “IMS Voice over PS
session not supported” indication, and indicates if voice over PS sessions controlled and

managed by the IP multimedia subsystem is or is not supported;

b) UE's usage setting indicating the above-referenced “Voice Centric” or “Data
10 Centric”. The UE usage setting is a UE setting that indicates whether the UE has a preference
for voice services over data services or vice-versa. If UE has preference for voice services, then
the UE's usage setting is “Voice Centric™. If a UE has a preference for data services, then the
UE's usage setting is “Data Centric”. For avoidance of doubt a UE that is “Data Centric” may
still require voice services. If a UE requires only data services and can accept that there is no
15 voice service, the UE's usage setting is “Data Only.” The two settings may have the following
meanings:
- “Voice Centric™: a Voice Centric UE must be able to use voice services, and therefore

will attempt to obtain voice services independently of how such services can be provisioned

- “Data Centric™ a Data Centric UE prefers to have the best possible P'S services even

20  if this implies no access to voice services is possible



be changed by the UE for exanple as a result of user input. UE s voice
setting -"CS Voice only" or -"IMS PS voice only" or -"CS voice preferred,

| M5 voi ce secondary” or Could be provisioned by Operator or could be
changed by the UE for exanple WD 2010/141787PCT/ US2010/037339 "I M5 voi ce
preferred, CS voice secondary” as a result of user input. In an
exanpl e irrpWQr?ﬁWf%’tW"on, a network nessage may i ncl ude UEPRE 3 cat or .
For exanple, an ATTACH ACCEPT nessage in accordance with 3GPP TS 24. 301 may
be inpl enmented as shown in Table 2 and/or in lu node in accordance with
3GPP TS 24.008 5 shown in Table 3. The Vol M5 indicator may be sent by the
network to a UE fduihadiEsatsesctshténgsaeffPae OnlyT is\poisibée. Initke @eghit tiraddifiotshe | MVS.
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Type/ Ref erence sence rmat Len
- “Yoice Centric™: a Voice Centric UE must be able to use voice services, and therefore

will attempt to obtain voice services independently of how such services can be provisioned

5 - “Data Centric™: 2 Data Centric UE prefers 10 have the best possible PS services (i.e.

prefers to stay in E-UTRAN) provided that access to voice service is not excluded

- “Data Only™ a Data Centric UE prefers to have the best possible PS services even if

this implies no access to voice services is possible; and

¢) UE's voice setting indicating the above-referenced “CS Voice Only”, “PS Voice
10  Only”, “IMS PS Voice Only”, “CS Voice Preferred, IMS Voice Secondary™, or “IMS Voice
Preferred, CS Voice Secondary” indications. The UE voice setting is a UE setting that indicates

the domain to use for voice services.
Tablc | summarizes this grouping and naming convention.

Table 1 - Description of Voice [ndicators

Generic Name Name of Indicators in the Specifications Ownership of
of Indicator indicators
used in this
Application

VoIMS -“IMS Voice over PS session not Set by NW.
indicator supported” or Provided by NW
-“IMS Voice over PS session to UE in response
an to each NAS
supported . .

registration (e.g.

EPS attach) or

NAS registration

update
UE's usage -“Voice centric” or Could be

setting “Data centric™ or provisioned by
Qperator or could
~“Data only” be changed by the

UE for example

as a result of user

input.
UE's voice -“CS Voice only” or Could be

setting _“IMS PS voice only” or provisioned by
Operator or could
-8 voice preferred, IMS voice be changed by the

secondary™ or UE for example

_4-
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“IMS voice preferred, CS voice

secondary”

as a result of user
mput.

In an example implementation, a network message may include a VoIMS indicator.
For example, an ATTACH ACCEPT message in accordance with 3GPP TS 24.301 may be

implemented as shown in Table 2 and/or in fu mode in accordance with 3GPP TS 24.008

5 shown in Table 3. The VoIMS indicator may be sent by the network to a UE to indicate the

support of voice via sessions of the IMS.

Table 2: ATTACH ACCEPT 3GPP TS 24.301

{9} Information Element Type/Reference Presence | Format | Length
Protocol discriminator Protocol discriminator M v 112
9.2
Security header type Security header fyp M v 12
9.3.1 :
Altach accept message identity Message type M \' i
9.8
EPS altach result EPS attach result M \4 112
9.9.3.10
Spare half octet Spare half octet M vV 142
9.9.2.9
T3412 value GPRS timer M \4 1
9.9.3.16
TAIl list Tracking area identity list M LV 7-97
9.9.3.33
ESM message container ESM message container M LV-E 2-n
9.9.3.15
50 GUTI EPS mobile identity o] TLV 13
9.9.3.12
13 Location area identification L.ocation area identification Q ™ 5]
9.9.2.2
23 MS idenlity Mobile identity o] TLV 7-10
9.9.2.3
53 EMM cause EMM cause Q TV 2
9.9.3.9
17 T3402 value GPRS timer e} TV 2
9.9.3.16
59 T3423 value GPRS timer Q TV 2
9.9.3.16
A Equivalent PLiMNs PLMN list C TLY 5-47
9.8.2.8
4 Emergency Number List Emergency Number List &) TLV 5-50
9.9.3.37
39 VoiMS indicator VolMS indicator O TV 1
9.9.x.y




13412 value GPRS tinmer 9.9.3.16 MV 1 TAl
9.9.3.33 rvt LV 7-97 ESM nessage cont ai ner ESM nessage contai ner 9.9.3.15
rvi LV-E 2-n 50 GUTI EPS nobile identity 9.9.3.12 0 TLV 13 13 Location area
identification Location area identification 9.9.2.2 0 TV 6 23

list Tracking area identity |ist
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Table 3: ATTACH ACCEPT 3GPP TS 24.008
1El Information Element Typel/Reference Presence } Format | Length |
Protocot discriminator Protocol discriminator M v 12
10.2
Skip indicator Skip indicator M v 112
10.31
Afttach accept message identity Message type M \4 1
10.4
Attach result Attach result M vV 112
10.5.5.1
Force to standby Force to standby M v 112
10.5.5.7
Periodic RA update timer GPRS Timer M V 1
10.5.7.3
Radio priority for SMS Radio priority M A" 12
10.5.7.2
Radio priority for TOM8 Radio priority 2 M \% 1/2
10.5.7.5
Routing area identification Routing area identification M v 6
10.5.5.15
19 P-TMSI signature P-TMSI signature o TV 4
10.5.5.8
17 Negotialed READY timer GPRS Timer o TV 2
value 10.6.7.3
18 Allocated P-TMSH Maobile identity o} TLV 7
10.5.1.4
23 MS identity Mobile identity o} TLV 7-10
10.5.1.4
25 GMM cause GMM cause o] TV 2
10.5.5.14
2A {73302 value GPRS Timer 2 o TLV 3
i0.5.7.4
8C  |Cell Notification Cell Notification 0 T 1
10.5.5.21
4A Equivalent PLMNs PLMN List o] TLV 547
10.5.1.13
B- Network feature support Network feature support o ™ 1
10,5.5.23
34 Emergency Number List Emergency Number List O TLY 5-50
105.3.13
A- Requested M3 Information Requested MS Information O TV 1
10.5.5.25
37 13319 value GPRS Timer 2 o} TLV 3
10.5.7.4
38 T3323 value GPRS Timer 2 0 TLY 3
10.5.7.4
38 VolMS indicator ValMS indicator ) N 1

As described herein, a UE has multiple protocol layers. An example UE, described

herein includes 3 layers (IMS layer, NAS laver, and an AS layer). The example ordering is as

5 follows: IMS is above the NAS and AS layers and the AS layer is a lower layer to the NAS and

IMS layer. Therefore, the NAS layer and/or AS layer may be referred to as “lower layers”

from the perspective of the IMS layer. The IMS layer may be referred to as an upper layer.



M5 identity Mobile identity 9.9.2.3 o TLV 7-10 53 EMM cause EMM cause
9.9.3.9 0 TV 2 17 13402 value GPRS timer 9.9.3.16 o TV 2 59 13423 val ue
GPRS tinmer 9.9.3.16 o TV 2 4A Equivalent PLMNs PLMN list 9.9.2.8 0
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In some example implementations, after completion of an attach procedure in, for
example, Iu mode, if the VoIMS indicator is available in the ATTACH ACCEPT message and
indicates “IMS Voice over PS session supported” the successful completion of the attach
procedure will be indicated to the upper layers, for example, for initiation of SIP registration to

5 the IP Multimedia subsystem. Is some further example implementations, the successful
completion of the attach procedures is indicated to the upper layer subject to the UE's voice

sctting being set to, for example, one of “PS Voice Onlty” or “IMS Voice Preferred, CS Voice

Secondary™.

In another example implementation, a TRACKING AREA UPDATE message in

10 accordance with 3GPP TS 24.301 may be implemented as shown in Table 4.

Figure 4: TRACKING AREA UPDATE

1El Information Element TypefReference Presence | Format | Length |
Protocol discriminator Protocol discriminator M \ /2
9.2
Security header type Security header type M A 1/2
9.3.1
Tracking area update accept |Message type v} v 1
message identity 9.8
EPS update result EPS update result M A 112
9.9.3.13
Spare haif actet Spare half octet M v 12
9.9.2.9
5A  |T3412 value GPRS timer 0 TV 2
9.9.3.16
50 |GUTI EPS mobile identity 0 TLV 13
9.9.3.12
54 |TAllist Tracking area identity list O TLV 8-98
9.9.3.33
57 EPS bearer context status EPS bearer context status Q TLV 4
9.9.2.1
13 |Location area identification  jLocation area identification o] ™ 5]
9.9.2.2
23 |MS identity Mobite identity [#] TLV 7-10
9.9.2.3
53 |EMM cause EMM cause 0 TV 2
9.9.3.9
17 |T3402 value GPRS timer 0 TV 2
9.9.3.16
59  |T3423 value GPRS timer o] ™ 2
9.9.3.16
44 |Eguivalent PLMNs PLMN list o] TLV 5-47
9.9.2.8
8- NAS key set identifierasue NAS key set identifier o] TV 1
9.9.3.21
34 |Emergency Number List Emergency Number List o TLV 5-50
9.9.3.37
39 [VolMS indicater VolMS indicator Q TV 1
9.9.x.y




TLV 5-47 34 Enmergency Nunber List Enmergency Nunmber List 9.9.3.37 0 TLV 5-50
39 VoI Ms indicator Vol Msindicator 9.9.x.y 0 TV1 WO

2010/ 141787PCT/ US2010/ 037339 Tabl e 3: ATTACH ACCEPT 3GPP TS 24.008 1E1
I nformati on El enent Type/ Reference Presence Format Length Protocol

dlscr|n1na1%625%ggggpl discrimnator 10.2 MV 112 Sk'Bchﬂg%%ﬂ}Qﬁg

In some example implementations in, for example, Iu mode, upon successful
completion of the tracking area update procedure, the VoIMS indicator if received in the

TRACKING ARFEA UPDATE ACCEPT message shall be indicated to the upper layers.

A ROUTING ARFA UPDATE ACCEPT message may be sent by the network to the
5 UE to provide the UE with GPRS mobility management related data in response to a
ROUTING AREA UPDATE REQUEST from the UE. The ROUTING AREA UPDATE
ACCEPT message, if received or provided to the UE, in accordance with, for example, 3GPP
TS 24.008, may include a VoIMS indicator as shown in Table 5.

_%-



Skip indicator 10.3.1 MV 112 Attach accept nessage identity Message type
10.4 MV 1 Attach result Attach result 10.5.5.1 MV 1/2 Force to standby
Force to standby 10.5.5.7 MV 1/2 Periodic RA update tinmer GPRS Tinmer
10.5.7.3 MV 1
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Table 5: ROUTING AREA UPDATE ACCEPT 3GPP TS 24.008

{EL Information Element TypefReference Presence Format Length
Protocol discriminator Protocol discriminator M \4 12
10.2
Skip indicatar Skip indicator M \ 142
10.3.1
Routing area update accept Message type M v 1
message identity 10.4
Force to standby Force to standby M A 112
10.5.5.7
Updsate resuit Update result’ M v 112
10.5.5.17
Periodic RA update timer GPRS Timer M v 1
10.5.7.3
Routing area identification Routing area identification M v 6
10.5.5.15
18 [P-TMSI signature P-TMSI signature (0] TV 4
10.5.5.8 :
18 |(Allocated P-TMSI Mobile identity o] TLV 7
10.5.1.4
23 IMS identity Mobile identity O TLY 7-10
10.5.1.4
26 jList of Receive N-PDU Numbers [Receive N-PDU Number list o} LWV 4-19
10.5.5.11
17 {Negotiated READY timer vaiue GPRS Timer O TV 2
10.5.7.3
25 {GMM cause GMM cause O v 2
10.5.5.14
24 {T3302 value GPRS Timer 2 O TLY 3
10.5.7.4
8C [Cell Notification Cell Notification 0O T 1
10.5.5.21
4A  |Equivalent PLMNs PLMN List O TLV 547
10.5.1.13
32 |PDP context status PDP context status O TLY 4
10.6.7.1
B- |Network feature support Network feature support o v 1
10.56.6.23
34 |Emergency Number List Emergency Number List O TV 5-50
10.5.3.13
35 |MBMS context status MBMS context status o] TLY 2-18
10.5.7 .6
A- | Requested MS Information Requested MS Information O ™ 1
10.5.56.25
37 | T3319 value GPRS Timer 2 O TLY 3
10.5.7.4
38 |T3323 value GPRS Timer 2 Q TLY 3
10.5.74
39 | VoIMS indicator VoIMS indicator o] TV 1
10.5.x.y

In, for example, Tu mode, the network may include the VoIMS indicator in a
ROUTING AREA UPDATE ACCEPT message (or any other message) to indicate the support

5 of voice via sessions of the IMS.

In another example, the combined routing area updating procedure is initiated by a
GPRS MS operating in MS operation modes A or B, if the MS is in state GMM-

-g.




Radio priority for SM5 Radio priority 10.5.7.2 MV 1/2 Radio priority for
TOWMB Radio priority 2 10.5.7.5 MV 1/2 Routing area identification Routing
area identification 10.5.5.15 MV 6 19 P-TMSI signature P-TMSI signature
10.5.5.8 0 TV 4 17 Negoti ated READY tinmer value GPRS Tiner 10.5.7.3 0 TV

WO 2010/141787 PCT/US2010/037339

REGISTERED and MM-IDLE, and if the network operates in network operation mode I and if
in Iu mode, when the UE receives an indication from the upper layers that the SIP registration
to the IP Multimedia subsystem has failed and subject to the UE's usage setting being set to, for

example, “Voice Centric”.

5 In some traplementations, afier completion of an attach procedure or a registration
update procedure in accordance with, for example, 3GPP TS 24.008, access to an IM CN may
be initiated. For example, access may be initiated in accordance with 3GPP TS 24.229 section
6.2 B.2.2.1. For example, the access to the IM CN may be initiated when the UE is not already
registered to the IM CN subsystem and the UE’s usage setting is not “Voice Centric.” In

10  another example, the access to the IM CN may be initiated when the UE is not already
registered to the TM CN subsystem and the UE’s voice setting is “PS Voice Only” or the UE’s
voice setting is “IMS Voice Preferred, CS Voice Secondary.” In yet another example, an
indication of IM CN subsystem registration failure may be provided to the lower layers under

the following conditions:
15 if registration to the IM CN subsystem fails; or

if, after failing repeated attempts to register to the IM CN sybsystem, the UE reaches a

pre-set number of retries and terminates further attempts; or

if after failing repeated attempts to register, the user aborts farther attempts to register
to IM CN subsystem

20 if a user initiated de-registration is performed; or
if the UE is explicitly or implicitly dercgistered by the network.

In some implementations, the UE may perform actions upon NAS indication to select
specific RATs. In some implementations, when a UE receives a message that includes an
information element for “Capability Update Requirement” and an information element for

25 “System specific capability update requirement list™ is included, then for each of the RAT
requested in a “UE system specific capability” information element, if the UE supports the
listed RAT, the UE may:if the listed RAT is E-UTRAN and the NAS has not provided an
indication to AS to select GERAN or UTRAN or the listed RAT is not E-UTRAN, include the
inter-RAT radio access capabilities for the listed RAT in the 1E “UE system specific

30  capability” from the variable UE_CAPABILITY REQUESTED. Additionally, if the listed

S 10 -



2 18 Allocated P-TWVSI Mobile identity 10.5.1.4 0 TLV 7 23 M5 identity
Mobile identity 10.5.1.4 0 TLV 7-10 25 GW cause GW cause 10.5.5.14 0 TV 2
2A T3302 value GPRS Tinmer 2 10.5.7.4 0 TLV 3 8C Cell Notification

WO 2010/141787 PCT/US2010/037339

RAT is GSM and PS Handover to GPRS is supported, include the [E "MS Radio Access
Capability" in the variable UE_CAPABILITY REQUESTED.

In some further implementations, the UE may perform actions upon NAS indication to
select specific RATs. In some implementations, when performing cell selection when leaving
5 RRC_CONNECTED state, on transition from RRC_CONNECTED to RRC_IDLE as a result
of a NAS indication to select GERAN or UTRAN, the UE may perform cell selection on
GERAN and UTRAN RATs and disable cell selection and reselection to E-IYTRAN cells,
Similarly, if NAS provides an indication to AS to select GERAN or UTRAN while the UE is in
RRC_IDLE, the UE shall perform cell selection on GERAN and UTRAN RATS and enable

10 cell selection and reselection to E-UTRA cells.

In some further implementations, when performing cell selection when leaving
RRC CONNECTED state, on transition from RRC_CONNECTED to RRC_IDLE as a result
of a NAS indication to select GERAN or UTRAN, the UE shall perform cell selection on
GERAN and UTRAN RATS and disable cell selection and reselection to E-UTRA cells. If
15 NAS provides fo the AS an indication to select GERAN or UTRAN, while the UE is in
RRC _IDLE, the UE shall perform cell selection on GERAN and UTRAN RATSs and disable

cell selection and reselection to E-UTRA cells.

If NAS provides an indication to AS to select GERAN or UTRAN while the UE is in
RRC CONNECTED, the UE may perform the following action upon leaving
20 RRC_CONNECTED, with a release cause of “other’:

reset MAC;
stop 4ll tirners that are running except T320;

release all radio resources, including release of the RLC entity, the MAC configuration

and the associated PDCP entity for all established RBs;

25 indicate the refease of the RRC connection to upper layers together with the release
cause;
if leaving RRC_CONNECTED was not triggered by reception of the
MobitityFromEUTRACommand message:

enter RRC_TDLE by performing cell selection in accordance with the cell
30  selection process, defined for the case of leaving RRC_CONNECTED, for example, as

specified in 3GPP TS 36.304;
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Figures 1A and 1B respectively show Figure A.2.1-1 and Figure A.4-1 of S2-094178
[iii], and illustrate two use case scenarios. The first use case is when the UE’s voice setting is
set to “IMS voice preferred, CS voice secondary” and the second use case is when the UE’s
voice setting is set to “IMS voice only”. These figures indicate the required UE actions for

different combinations of the network’s VoIMS indicator and the UE's usage setting.

Referring first to Figure 1A, the behavior for the UE’s voice setting of “IMS voice
preferred, CS voice secondary” begins at block 1A-1 which simply shows that the UE’s voice
setting is set to IMS voice preferred, CS voice secondary. In block 1A-2, the UE initiates an
EPS attach procedure (non combined). In block 1A-3, the UE checks for the IMS voice
supported indication from the network, which is received as part of the response to the EPS
attach procedure. Tf IMS voice is supported, then in block 1A-4, the UE uses TMS voice.
While attached to the system, the UE may perform a Tracking Area Update (TAU) either
periodically or when to UE moves to a different Tracking Arca (TA). When performing the
TAU the UE may receive a new VoIMS indicator in which case the UE processing rcturns to
the block 1A-3 where the VoIMS indicator is checked. If IMS voice is not supported, then in
block 1A-5, the UE petforms the combined TA/LA Update Procedure (also referred to as the
combined TAU) for CSFB as in TS 23.272. If there is success, then in block 1A-6, the UE
stays in E-UTRAN and uses CSFB if it requires voice services. Upon successful completion of
the tracking area update procedure, a VoIMS indicator received in the TRACKING AREA
UPDATE ACCEPT message shall be indicated to the upper layers. On the other hand, if there
is faifure, then in block 1A-7, the UE checks the UE’s usage setting for “Voice centric™ or
“Data centric” setting. If the setting is data centric, then in block 1A-8, the UE stays in the
current RAT (E-UTRAN). On the other hand, if the setting is voice centric, then in block 1A-

9, the UE selects another RAT in which it may obtain voice services.

A combined registration procedure such as a Combined Attach Procedure or a
Combined Tracking Area Update refers to a single NAS registration procedure that is used to
attempt to register for both PS services and CS services, where the CS voice service is
provided on E-UTRAN by means of CS Fall back (CSFB). For example, a UE operating in
CS/PS mode 1 or CS/PS mode 2, in the EMM-REGISTERED state, shall initiate the combined
tracking area updating procedure when, for example, the UE receives an indication from the
upper layers that the SIP registration to the IMS has failed and the UE's usage setting is “Voice
Centric.” An cxample of a Combined Attach Procedure or a Combined Tracking Arca Update

can be found in 3GPP TS 24.301.
' -12-
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the procedures is registered with the network. As a result of this NAS registration, the UE and
10  the network obtain information enabling the sending of and the receiving of (IP) messages as
part of the Non-access stratum protocols. The UE and the network can send and receive these
(IP) messages. The obtained information in the UE and the network may need updating. The
obtained information can be periodically updated (e.g. due a timer expiring) or explicitly
updated. A NAS registration can be a combined or 2 non-combined NAS registration, a
15 successful combined NAS registration cause a UE to be registered for EPS scrvices and non-

EPS services.

As used herein, EPS services may be GPRS services in accordance with 3GPP TS
24.008. Non-EPS services are services provided by a CS domain. As used herein, non-EPS
services may be non-GPRS services in accordance with 3GPP TS 24.008. A UE which camps
20 on E-UTRAN can attach to both EPS services and non-EPS services. Non-access stratum
{NAS) protocols arc protocols between UE and mobile switching center (MSC) or serving
GRPS support node (SGSN) that are not terminated in the UTRAN, and the protocols between
UE and MME that are not terminated in the E-UTRAN.

In one implementation, a UE initiating a NAS registration {(e.g., a combined NAS
25  regstration) prdcedure can send at least one of an ATTACH REQUEST (e.g., a combined
ATTACH REQUEST) message or Tracking Arca Update Request (e.g., a combiined Tracking
Area Update Request) message. Subseguent to sending the message, the UE can receive at
least one of an ATTACH ACCEPT (¢.g., 2 combined ATTACH ACCEPT) message or
Tracking Area Update Request (e.g., a combined Tracking Area Update Request) message .

30 In one implementation, a UE updating the WAS registration (e.g. combined NAS
registration) information may include an update of the routing area information when using the

Non-access stratum protocols between the UE and the SGSN or updating the tracking area
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information when using the Non-access stratum protocols between the UE and the MME or
updating the information when using the Non-access stratum protocols between the UE and the
MSC. A UE updating the NAS registration (e.g. combined NAS registration) information can
send at least one of a TRACKING AREA UPDATE (e.g., combined TRACKING AREA

5 UPDATE), a ROUTING AREA UPDATE (e.g., a combined ROUTING AREA UPDATE).
Subsequent to sending the message, the UE can receive at least one of a TRACKING AREA
UPDATE (e.g., a combined TRACKING AREA UPDATE) (ACCEPT) response, a ROUTING
AREA UPDATE (e.g., a combined ROUTING AREA UPDATE) (ACCEPT) response. After
successful updating the NAS registration (e.g. combined NAS registration) information, a UE

10 is registered for EPS services and non-EPS services.

In one implementation, after performing the NAS registration procedure, the UE can
request a service from the network. The UE then sends a service request (e.g., an extended
service request) message to the network. For example, in order to perform CSFB, the UE is
registered for EPS services and non-EPS services, and the UE sends an extended service

15 request NAS protocol message. The UE can receive a SERVICE REJECT message in
response.

For example, in some implementations, when a UE receives an ATTACH ACCEPT
message with EMM cause value #18 indicative of “CS domain not available,” the UE may

perform the following actions in accordance with 3GPP TS 24.301:

20 The UE shall stop timer T3410 if still running, shall reset the tracking area updating
attempt counter, shall set the EPS update status to EU1 UPDATED and shall enter state
EMM-REGISTERED . NORMAIL-SERVICE.

The UE shall set the update status to U2 NOT UPDATED.

A UE in CS/PS mode 1 of operation may select GERAN or UTRAN radio access
25 technology rather than E-UTRAN for the selected PLMN or equivalent PLMN.

A UE in CS/PS mode 2 of operation shall not attempt combined attach or combined
tracking area update procedure with current PLMN until switching off the UE or the
UICC containing the USIM is removed.

A TUE whose UE's usage setting is “Data Centric” or “Data Only” will provide a

30 notification to the user or the upper layers that CS domain is not available.
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If the UE's usage setting is changed from “Data Centric” or “Data Only” to “Voice
Centric,” an indication shall be provided to the AS to select GERAN or UTRAN radio
access technology rather than E-UTRAN for the selected PLMN or equivalent PLMN,

In some implementations, when a NAS provides an indication to an AS to select
GERAN or UTRAN while the UE is in RRC_IDLE, the UE may disable cell selection and
reselection to E-UTRAN cells. When a NAS provides an indication to an AS to select
GERAN or UTRAN or E-UTRAN while the UE is in RRC _IDLE, the UE may enable cell

selection and reselection to E-UTRAN cells.

In another example, if a service request cannot be accepted by the network, the network
will return a SERVICE REJECT message to the UE including an appropriate EMM cause
value. On receipt of the SERVICE REJECT message, the UE shall stop timer T3417 and take
appropriate action. For example, the EMM cause value may be #18 (CS domain not available).
I the request was related to CS fallback, the UE shall send an indication to the MM sublayer
and shall not attempt CS fallback until a combined tracking area updating procedure has been
successfully completed. The UE may then enter the state EMM-REGISTERED NORMAL-
SERVICE. Ifthe UE usage setting is “Data Centric” or “Data Only,” the UE will provide a

notification to the user or the upper layers that CS domain is not available.

Referring now to Figure 1B, the behavior for UE voice setting of “IMS PS Voice only”
begins at block 1B-1 which simply shows the UE set to IMS PS voice only. Inblock 1B-2, the
UE initiates an EPS attach procedure (non combined). In block 1B-3, the UE checks for the
IMS voice supported indication from the network. If IMS voice is supported, then in block 1B-
4, the UE uses IMS voice. While attached to the system to UE may perform a Tracking Area
Update either pericdically or when to UE moves to a different Tracking Area. When
performing the TAU the UE may receive a new VoIMS indicator in which case the UE
processing returns to the block 1B-3 where the VoIMS indicator is checked. If IMS voice is
not supported, then in block 1B-5, UE checks the UE’s usage setting for “Voice centric” or
“Data centric™. If the setting is “Data centric”, then in block 1B-6, the UE stays in the current
RAT (E-UTRAN). On the other hand, if the setting is “Voice centric, then in block 1B-7, the

UE selects another RAT in which it may obtain voice services.
First Problem: Failure to Initiate IMS Registration

A first problem with the behavior specified in the above-referenced Figure 1A and
Figure 1B is that there is no guarantee that the UE will initiate IMS registration. More
-15-
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specifically, if the VoIMS indicator indicates “IMS Voice over PS session supported” then the
UE is expected to “use IMS Voice™, but there is no guarantee that the UE will definitely initiate
an IMS registration when the UE's voice setting is set to “IMS PS voice only™ and “IMS voice
preferred, CS voice secondary™. If the VoIMS indicator shows “IMS Voice over PS session

5 supported”, then the UE knows that there is no NAS or AS reason that would mean it cannot
realize voice services over IMS. However, in order for this to be achieved, the UE must first

initiate an IMS registration.

The reference to an IMS Registration to an IMS Subsystem can generally be understood

to refer to any method of the network obtaining information required ir order to be able to send
10 information to, and receive information from the UE using IMS. Accordingly, the network

either has obtained the information required in order to be able to send information to, and

receive information from the UE using IMS, or the network does not have the information. A

network may not have said information due to registration failurc or due to the UE having

failed to register (e.g. the UE not having initiated an TMS registration to provide the network
15 with said information). A SIP Registration for voice services to an IMS Subsystem, as per

3GPP TS 24.229 is a specific example.

When performing an IMS Registration for voice services, the UE must include proper
indicator(s) such that the IMS Subsystem knows that it is requesting voice services. If a proper
indicator is not included or granted, then a UE camping on an IMS capable E-UTRAN cell will

20  still not receive IMS voice services or IMS voice mobile terminated session requests.

In some implementations, in order to ensure that the UE reacts appropriately and

initiates an IMS Registration, the UE will behave as follows:

If UE's voice setting = “IMS PS voice only” OR
If UE's voice setting = “IMS voice preferred, CS voice secondary”

25 AND the VoIMS Indicator indicates “IMS Voice over PS session
suppoerted™;
THEN IMS registration will be triggered with proper indicator(s) requesting

voICe service support.

For example, upon successful completion of an aitach procedure, if the VoIMS
30  indicator in an ATTACH ACCEPT message indicates “IMS Voice over PS session supported”
and subject to the UE's voice seiting the successful completion of the attach procedure will be

indicated to the upper layers for initiation of SIP registration to the IMS.
-16 -
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5 IMS Registration can be performed using a SIP Register request as described in TETF
RFC 3261; the SIP Register requests are processed by an IMS functional element as
documented in 3GPP TS 23.228 and 3GPP TS 24.229.

Figure 2A shows a detailed flowchart of an example implementation for the case where
the UE’s voice setting is set to “IMS voice preferred, CS voice secondary™. The figure differs
10 from Figure 1A in the inclusion of block 2A-1 which involves attempting IMS registration with
proper indicators for voice services. In the case that the UE uses IMS voice at block 1 A-4 and
then performs a TAU then the UE will again check the VoIMS indicator at block 1A-3 and if
VoIMS is supported then at block 2A-1 the UE will only attempt IMS Registration with proper

indicators for voice services if it is not already IMS registered for voice services.

15 Figure 2B shows a detailed flowchart of an example implementation for the case where
the UE voice setting is set to “IMS PS voice only”™. The figure differs from Figure 1B in the
inclusion of block 2B-1 which involves attempting IMS registration with proper indicators for
voice services. In the case that the UE uses IMS voice at block 1B-4 and then performs a TAU
then the UE will again check the VoIMS indicator at block [B-3 and if VoIMS is supported

20  then at block 2B-1 the UE will only attempt IMS Registration with proper indicators for voice

services if it is not already IMS registered for voice services.
Second Problem: IMS Registration for Voice May Fail

A second problem with the behavior described above with reference to Figures 1A and
1B is that there is no guarantee IMS registration for voice will succeed. More specifically,

25 there is no guarantee that the IMS registration for voice will succeed, just because EPS attach
or Tracking Arca Update is successful and the network supports IMS Voice. One example of a
reason that the registration might fail is because the SIP Registrar does not allow it because of
limitations in the subscription of the nser. Another example of a reason is that the IMS
registration fails due to dropped messages or a delay in receiving messages. If the IMS

30 registration fails, and the UE does nothing and remains EPS attached but not IMS registered for
voice services, then no IMS voice sessions — mobile originated or mobile terminated — can be
realized. This same situation may exist if the SIP registration succeeded however the indicator
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in the request for voice services was not allowed (that is, the requested indicator for voice was
not returned in the SIP 200 OK response to the SIP Register Request). [n this case, the UE
may be registered in IMS for the use of some services but may not be allowed to use this

registration for transmitting voice media.
5 Example 1

In some implementations, the UE is configured to address this problem by recognizing
4 sityation where IMS registration for voice has failed, the UE’s voice setting is set to “IMS
Voice Preferred, CS Voice Secondary”™. Upon recognizing this situation, the UE is configured
to irnmediately attempt a combined registration procedure. This will then allow the UE to
10 obtain voice services by means of CSFB if this is supported. If the combined registration
procedure fails, then the UE considers the UE’s usage setting. If the UE’s usage setting is
“Voice Centric” or “Data Centric”, then the UE selects another RAT in which it may obtain
voice services. Ifthe UE’s usage setting is “Drata Only”, then the UE stays in the current RAT

(i.e. E-UTRAN) without access to voice services.

15 Figure 3A shows a detailed flowchart of an example implementation for this case. The
figure differs from Figure 2A in that if IMS registration fails following triggering of IMS
registration in block 2A-1, as indicated at 30, then processing continues in block 1A-5 with the
performance of a combined registration procedure for CSFB as in TS 23.272. In addition,
block 1A-8 (staying in the current RAT) is performed if the UE is “data only” (as indicated at

20 32), and block 1A-9 is performed (UE selects another RAT) if the UE is “voice centric” or

“data centric” (as indicated at 34).

Figure 3B shows a detailed flowchart of an example implementation for the case where
the UE’s voice setting is set to “IMS PS voice only”. The figure differs from Figure 2B in that
if IMS registration fails following triggering of IMS registration in block 2B-1, as indicated at

25 36, then the UE checks the UE’s usage setting at block 1B-5. Ifthe UE’s usage setting is
“Data Only” (as indicated at 38), then the UE stays in E-UTRAN and will not have access to
voice services in block 1B-6. If the UE’s usage setting is “Voice centric” or if the UE’s usage
setting is *“Data Centric” (as indicated at 40), then the UE selects another RAT in which it may

obtain voice services in block 1B-7.
30 Example 2A

In some implementations, the UE is configured to address this problem by recognizing

a situation wherc IMS registration for voice services has failed and the UE's usage sctting is
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“Prata Only”. Upon recognizing this situation, the UE is configured to stay in EPS where the

best PS services can be provided. More specifically, the UE stays in E-UTRAN (the “current

RAT” in the figures) and does not select another RAT, The best PS services can be provided
in E-UTRAN. PS Services can also be provided in GERAN/UTRAN but they are provided in

5  a less optimized manner in these RATs. The UE does not perform a combined registration

attempt, but instead the UE is configured to retry the IMS registration procedure for voice

services. It is noted that he UE may have successfully registered with IMS for other services

but may have been denied access to voice services, as described above, and in this event, the

UE retries the IMS registration procedure for voice services. In some implementations, this is

10 asingle retry. In other implementations there are multiple retries which may, for example, be

periodically executed.

An example of this behavior is depicted in Figures 4A and 4B. Referring first to Figure

4A, Figure 4A is the same as Figure 2A with the exception of three differences:

the UE performs one or more retries at 50 after IMS registration has failed;

15 block 1A-8 is executed following block 1A-7 if the UE's usage setting is “data only™
(indicated at 52);

block 1A-9 is executed following block 1A-7 if the UE's usage setting is “voice

centric” or “data centric” (indicated at 54).

Referring now to Figure 4B, Figure 4B is the same as Figure 2B with the exception of

20 three differences:

the UE performs one or more retrics at 56 after IMS registration has fatled;

block 1B-6 is executed following block 1B-5 if the UE's usage setting is “data oniy™
(indicated at 58);

block 1B-7 is executed following block 1B-5 if the UE's usage setting is “voice centric”

25 or “data centric” (indicated at 60).

Example 2C

In some implementations if the combined attach procedure described in example 1

above fails, and the UE’s usage setting is “Data Ouly”, the UE notifies the user (via the user

interface or some other alert) that voice services are unavailable. For example, if voice

30 services cannot be realized, an indicator may be presented to the user. Any indicator to the
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user (displayed, audio, vibrating, are just some examples) could be used to convey to the user
that voice services are not curently able to be provided even though the UE is in a coverage

area.

An exarple of this behavior is depicted in Figure SA which is the same as Figure 2A

5  with the following differences:

upon IMS registration failure at 70 following an IMS registration attempt, the UE
performs a combined TAU at block 1A-5;

after block 1A-7, if the UE's usage setting is “data only” (as indicated at 72), the UE
notifies the user that voice services are not available at block SA-1 and the UE stays in the

10 current RAT;

block 1A-9 follows block 1A-7 if the UE's usage setting is “voice centtic” or “data

centric” (as indicated at 74).

Another examplc of this behavior is depicted in Figure 5B which is the same as Figurc

2B with the following differences:

15 upon IMS registration failure at 71 following an IMS registration attempt, the UE

checks the UE’s Usage Setting for “Voice Centric” or “Data Centric” in block 1B-5;

after block 1B-5, if the UE's usage setting is “data only” (as indicated at 73), the UE
notifies the user that voice services are not available at block 5B-1 and the UE stays in the

current RAT;

20 block 1B-7 follows block 1B-5 if the UE's usage setting is “voice centric” or “data

centric” (as indicated at 75).

Upon being notified that voice services are 1ot available, the user may choose to
change the UE's usage seiting to *Voice Centric™ or “Data Centric”. As the UE has already
attempted a combined registration procedure and the attempt failed then the change of the UE's

25 usage sctting to “Voice Centric™ or “Data Centric” will causc the UE to selects to another

RAT (such as GERAN/UTRAN) which could providc voicc.

In some implementations, the notification to the user that voice services are not
available also includes a prompt asking the user if they would like to change the UE's usage

sefting in order be obtain voice service.
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An example of this behavior is depicted in Figure 6A. Figure 6A is the same as Figure

5A with the following differences:

after block 5A-1, if the user accepts “data only” (indicated at §2), then the UE stays in
the current RAT at block 1A-8;

5 after block 5A-1, if the user changes the UE’s usage setting to “voice centric” or “data

centric” (indicated at 84), then the UE selects another RAT at block 1A-9.

In some implementations, when the UE’s usage setting is changed from “data centric”
to “voice centric,” the UE provides an indication to the AS to select GERAN or UTRAN radio
access technology rather than E-UTRAN for the selected PLMN or equivalent PLMN. For

10 example, such a process may be completed after the UE receives EMM cause value #18.

Another example of this behavior is depicted n Figure 6B. Figure 6B is the same as

Figure 5B with the following differences:

afier block 5B-1, if the uscr accepts “data only™ (indicated at 100), then the UE stays in
the current RAT at block 1B-6;

15 after block 5B-1, if the user changes the UE’s usage sefting to “voice centric” or “data
centric” (indicated at 102), then the UE selects another RAT at block 1A-9.

Example 2D

In the case where the UE’s voice setting is “IMS Voice Preferred, CS Voice

Secondary” and where the UE’s usage setting is set to “Data only”, when IMS Registration

20 fails after onc or more retries and a combined registration procedure is not automatically
attempted, or in the case where the UE’s voice setting is “TMS PS Voice Only” and the UE’s
usage setting is set to “Data only”, then the UE is configured to notify the user (via the user
interface or some other alert) that voice services are unavailable. In this case the user may
choose to change the UE's usage sefting to “Voice Ceniric” or “Data Centric”. This

25 immediately prompts the UE to attempt a combined registration procedure (in the case where
the UE’s voice setting is “IMS Voice Preferred, CS Voice Secondary™), which, if successful,
would allow the UE to remain in EPS until voice services are required, and in that case to
obtain voice services by means of CSFB. In the case where the UE’s voice setting is “IMS PS
Voice Only”, the user may change the UE’s usage setting to *“Voice Centric” or *Data Centric”

30  which would prompt the UE to reselect to another RAT that may support voice services.
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An example of this behavior is depicted in Figure 7A. Figure 7A differs from Figure
2A in that;

following IMS registration failure (112), the UE notifies the user that Voice Services

are not available in block 7A-1;

if the user indicates “Voice Centric” or “Data Centric” (116), then the method continues

at Block 1A-5;

if the user indicates “Data only™, then IMS registration is not retried (114)and then the

method continues at block A-8:;

block 1A-9 follows block 1A-7 in the case (118) the UE's usage setting is “Voice

Centric” or “Data Centric™.

Another example of this behavior is depicted in Figure 7B. Figure 7B differs from
Figure 2B in that:

following IMS registration failure (122), the UE notifies the user that Voice Services

are not available in block 7B-1;

if the user indicates “Voice Centric” or “Data Centric™ (124), then the method continues
at Block 1B-5;

if the user indicates “Data only”, and IMS registration is not retried (128), then the

method continues at block 1B-6;

block 1B-9 follows block 1B-5 in the case (126) the UE's usage setting is “Voice

Centric” or “Data Centric”.
Examplc 2E

As a follow-on to example 2D, in some implementations, the user is prompted that IMS
registration {original or some number of attempts) has failed, and the user could alternatively
request “Retry of IMS Registration for Voice”, which could prompt the UE leave the UE's
usage sctting set to “Data Centric™ or “Voice Centric” but to restart periodic attempts at IMS
registration until successful or until a certain number of trics had been attempted and failed.
Alternatively the user could indicate “Data Only™ in which case the UE would leave the UE's
usage setting sef to “Data Centric” and the UE will not reattempt IMS registration (for the

purpose of voice services).
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If the setting is “Data Centric” or “Data Only” as indicated at 132, the method

continues at block 1A-5;

If the setting is *“Voice Centric” as indicated at 138, then the method continues at block

1A-9 with selection of another RAT;

25 Block 1A-8 follows block 1A-7 for the case the UE's usage setting is “Data only”
{indicated at 134);

Block 1A-9 follows block 1A-7 for the case where the UE's usage setting is “Voice

Centric” or “Data Centric” (indicated at 136).

A second detailed example of this behavior is depicted in Figure 8B. Figure 8B differs

30 from Figure 2B as follows:
.23
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information, a UE 10 is regrstered f or.2EPS servrces and non- EPS servi ces.

In one inplenentation, after perform ng the NAS registration procedure, the
UE can request a service fromthe network. The UE then sends a service
request (e.g., an extended service request) nessage to the network. For
exanple, in order to performCSFB, the UE is registered for EPS services
and non-BPS services, and the TIE sends an extended service 15 request NAS
protocol nessage. The UE can receive a SERVI CE REJECT nessage in response.
For exanple, in sone inplenentations, when a UE recei ves an ATTACH ACCEPT
message mnth ENNIcause value #18 |nd|cat|ve of CS donarn not avai l abl e,
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A UE whose UE s usage setting is "Data Centric" or "Data Only" will provide
a 30notification to the user or the upper layers that CS domain is not
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and Figure 1B is therels no r UE wWl| initiate I M
registrati oﬁ“pp%‘ide suc 1]?5at I e“‘\?\ﬁp%r%l ?%%S&%@Ui&%‘fﬁ%? E‘Becr fically, if
the Vol M5 | mdjopﬁmamata mhmeat @isthis ki Wieh e UBien iRSmed:s gie UIE isepPprddad” t hen
the UE is exp dto ' e that the
UE will defi nlnt1p Fme Orr’t'lu r}ﬁe mM% ﬂ\éﬁ}g%%gklaprgéu t th{t V\iﬁgran%ﬁ%}il%&%qé%vm ce
setting is setledté dspmleﬁslnd@ @ER@{WI Aartdmtuewsaowerﬂeeprpcreesfteggeedwg@@l voi ce
secondar 5’5 tﬂa@krﬁo@?ea\(ﬂda%@vﬂeﬁ‘ﬁ!e%& ics RANR: is 4MB PeOV 8 Cﬂﬂé@ror PRodbaRel on 5
supported”, then the UE knows that there is no NAS o ASfreason t hat woul d
mean it canﬁatklngesﬂaruacetcvﬁtteg%é'wr wEpe by EYS Bpige Prqtfrfte‘éf&S\ql% Setoa®Fyfor this

to be achi evege vtthe ThiicaBd Shtaifiéd &ting Mk TABLR catibid VB ANSQUSIafeatrdcOdre The

reference to an istration to a st can _generally be
under st ood t“Bh‘t‘"@T Wt I‘ﬁgg’ﬁ‘ﬁﬁ/“ﬁﬁ?ﬂ lg‘?“ ‘?h@ ?ﬁgr%“’dﬁ%r T, ”‘tnﬁ"f‘%r mat i on
requi red i nimlicders réqpedieg aldeaet vess efutlod On bmmmrmtyr farextropie bnid acceciaicy e

| nf Or mat f%{? E éxrll b OI’ theLA%an?ql ﬁ&rﬂa&éﬁbo&%ﬁ%@fl@ﬂwn}{ IME he%rsﬂﬁtomgﬂlﬁr ei ther has

obt ai ned ifon required rn or to be e to send information

to, and receive Arﬂéx@ﬁnﬂ%ﬁﬁﬂb@ﬁa@ﬁhﬂf&%yﬁoi@%é\%goWBIMS)PSVBi%e@@&’V\@rk does not
have the i nfornmation. have said information due to

regi strati ofegsdipF @“’Grm}du‘é(h%tht H@ aUEC"rf‘éWiOﬂ?glﬁ‘ aithcegenere deagived dpvqmyy. t he
UE not having initiated an | M5 regi stra;(r on to provide the network 15 with
said information). A SIP Registration fOr voice services to an | MB
Subsystem as per 3GPP TS 24.229 is a specific exanple. When

perform ng an | M5 Registration for voice services, the TJE nust include
proper indicator(s) such that the I M5 Subsystem knows that it is requesting
voi ce services. If a proper indicator is not included or granted, then a UE
canping on an | M5 capable E-UTRAN cell will 20 still not receive | M voice
services or | M voice nobile term nated session requests. In sone
|rrpl enment at| ons, in order to ensure that the UE reacts approprr ateI ly and
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THEN 1MS registration will be triggered wth proper indicator(s) requesting
voi ce service support. For exanple, upon successful conpletion of an attach
procedure, if the VolMs 30 indicator in an ATTACH ACCEPT nessage i ndi cates
"I M5 Voi ce over PS session supported” and subject to the UE' s voice setting’
t he successfigdoigmeketi on of the attach procedure w | lpchistoiglozssbed to the
upper layers for initiation of SIP registration to the IMs. - 16 - WO
2010/ 141787PCT/ US2010/ 037339 As indicated above, in some

i npl enentations, the 1M registration IS achieved through a SIP

regi stration rress e u S| P_Responses.
Exanpl es of Ocﬁug?ﬁﬁ?%&i&e@ten ?g Bg 1§P e'alléeg 1 co@eggr é%g"f‘%gonc Canpl es of

| MS funct i omalkiple limoefor sxagple aPeQBCHter&IsCSCRsed bn CHOE) AS: @B MBbIHSS, 51 MS
Regi stratio ! Jol e scribed in
TETE RFC 32@1‘%?}{ Eéﬁgglke bumé?lgledrési i m%kft 9‘%?%&@?&% ea%‘liatlg/‘% funct i onal
el ement as weroulee/f’ e@ﬂeﬁets@P“m@@ 02028)@["1’(91’ Begppimpdtrarking gga update if therj gur e 2A

shows a det giiqgicd depMERANkS %xc@fﬁ}e@mn@é §oicBcBIRAT. altfkhemrofm miRfocase where
the UE's voice setting is_set | M5 voice preferred, CS voice secondary".

The figure @th%meerdgﬂﬂﬁeheﬁﬁ&hﬁ)wam*%i W(HWPE‘%PYPWQ‘FI&@@G?{@S&M BY¥®CIN- 1 whi ch
i nvol ves at fugpaell, Migkn kYT H e Sk bttty IMB redidthdiqil Wipaihdidael re@lkeomg vdier voi ce

services. |In the use 1A-4 and then
o or e o BRI MRS B e St S R R (2 RS SERE™L bl ook
1A-3 and i fstyfe 10851 asd BBEporddeilidigockdis-bdfdFeduc2A-1 the UE will only attenpt

| M5 Registration with proper indicators for voice services if it is not
al r eady 10MB r egil4nceeekaiple isdgpieted ig Efapicd@s. WherhgUE arrives at bledhslAa9.dist ai | ed

flowchart ofcc@Ro gaimrl emm&m&m hd @ath%mtnt;@ FBSR m@ﬁfvﬁ]eﬁemtﬁﬁ voi ce
setting is set to "INS PS v nly g@m fersfromFlgure 1B in

t he i ncl usi #iFrBmeyhsde RZ‘E’flthe\ﬂ"i‘i“E‘h"q“Mff?f%% f‘&‘f‘ PR NBLEGI%t 2 ation with
proper i ndi ﬁ‘p%hﬁét&:t]flg)d’uch/@d:dﬂethtSBE‘s!dnﬁ%Rouhﬂg AReUp@sao thha-f:twblh@sﬁﬂﬁdﬂﬂﬁis | M5
voice at block 1 TAU th the a| n check
he Vorns | FE bR BT B FOT <R A e Gyt B B Rhon "ot

bl ock 2B51 Aive Upiatonkdpbnsoinkipda titcanpiork WiBMRdulicgtor &t thgmouning trepribher i ndi cat or s
for voice sg el£d..f V0l 6 rvices.
Second Pr b e AV VO?%#?%??%&& e A e e e o w t

t he behavi ofegigieasier Wtﬂw IBHEY BN vpe% @r\éw@;e biask rd?fgﬁr%%lomﬂ hfﬁ'él‘”(er“‘iys t hat

there is nogpguamnpRbLER al:c%ﬁlaﬁ(%ghﬁttﬂeaﬁlb1%@1&@16113%@405186(1%@6 whith Qee Fith ag e
specifically, 25 there is no uarante

that the IMS re for voice
wi || succeelf&isialies fapue Jpe a UED 1"%1’Eeft51§ﬁ S%‘é?é%"ﬁ‘é SI&P%&E&Q?% 1|% successf ul
and t he 2oet sankC 9 waprtsimw Hdok VBiteeFigaeBexanpl e of a reason that the
registration mght fail is because the SIP Registrar does not allow it
because of | i mi fimtomeimplémentatiens sadogbinkdtoiing arsh update prrsedure igyde ngtratedx anpl e of
a reason 'Sb}tfl]@'l.tRéﬂgoﬂ)el}@néﬁlgxﬂ§%ﬂeﬁdthbtpﬂoc{e@Alo$B%ntﬂQ MY RRReR: GRRsages or a
delay in receivin rressa M5 30 registration fails, and the UE
does not hi nBEGIFIE %EBSEaVNItea&‘?é‘ﬁWBG‘tOP?F&FS P PRSP GPEttiop @dg lopndy o ce

services, t{HgH, A% rl.M% MOUE €c816& Sh @idRation TR theupPdrilFbrd alble TP rdFRbBEHR

el b o R B B Tl 12 17
2010/°141787PCT/ Ug2010/ Qf%a ege%gﬁe%%gcg@é@ r%mm GShaS Rk wa%saltnw@ not

al | owed (that is - the i ce was not urned in the
SIP 200 K Velwon«seuqrcﬁnrtﬂhé"ASIrPAFterg:ie@QrerngRé\éﬁﬁesmﬂathnrprwqﬁhse wehses 2 t he UE may

be registergdodiy AMUi@ek of ﬂ&tl%ﬁr&@bp@d%@h@%&Nﬂr&@l@pt@&hur@%m&@hdpﬁm&il | owed to
use this regi stration for transmtti nlg VOl Cce me | a. In sone
€t

i mpl ement at Peswen the bl apiEtp getyerkshog eirgles LN AR FpeisiEdion Wfl’é’“ﬁrrwd%crﬁ’w
r ecogni zjonJregpofidettdla HrSMAHYYARFRedu TRRACEINGARDA UPDATE essseharobaiNed, the

UE' s voice set to " i referred, C econdary".
Upon recogngg'lg’% gﬁITE ISPt %'Hﬁ%:%/g.cggp Fées%"é}?'f‘f ?léll}‘@dﬁb%l ately
attenpt a coPbANEACCERT &tpoadel Givope ondabien@tiontthasnewidrlt is térdigurad oow t he UE t o
10 obtain voice services by neans of CSFB if this is supported. If the
conbi ned registration procedure fails,2ithen the UE considers the UE s usage
setting. If the UE's usage setting is "Voice Centric" or "Data Centric",
then the UE sel ects another RAT in which it may obtain voice services. |f
the UE' s usage setting is "Data Only", then the UE stays in the current RAT
(i.e. E-UTRAN) w thout access to voice services. 15Figure 3A shows a
detailed flowhart of an exanple inplenentation for this case. The figure
differs fromFigure 2Ain that if IMSregistration fails follow ng
triggering of IMS registration in block 2A-1, as indicated at 30, then

pr oce55| ng contl nues in block 1A-5 W|th t he perfor mance of a conbl ned

o r NN N B e NN NN a A RN N



20 32), and block IA-9 is perfornmed (UE selects another RAT) if the UEis
"voice centric" or "data centric" (as indicated at 34). Fi gure 3B
shows a detailed flowhart of an exarrpl e inplementation for the case where
the UE's voice setting is set to "IMs PS voice only". The figure differs
from Fi gur t if INBreglstratlonfallsfoIIo i ng of

| MS regi st?‘géﬁgiﬁﬂfﬁgﬁl ock 2B-1, as indicated at 25 36, %E%S%H]%g%% checks
the UE' s usage setting at block 1B-5. If the UE's usage setting is "Data
Only" (as indicated at 38), then the UE stays in E-UTRAN and will not have
access to voice services in block 1B-6. If the UE s usage setting is "Voice
centric" or brqadgapidhe oINS inslipgior as@ext pihe hreadepppsyptenmapiprmpion se by pyenl €ht ed at

40), then tf)@aw@(a%@le%@h&» ﬁamtdms uﬂﬁlto} JbuWEbGJ&dlcén PERYnsRBle@hdh MRbCE Services
OEx ementations, the UE is

in block 1B-7. 3
confi gur ed t"él‘aélaﬁli%g%‘“’&’}?f‘@mﬁfo&BFséﬂl?eSW E‘%‘Eﬁlﬂrﬁ) It of e AEmRiSiter e | VS
regi strati ORestlfi 1/ CETREN ¢bIC& SeghiRSinfenhls @l jaifbkni Treckidg AvealgAGe t5dtal NG 1S -

i1 uat | one (160 CEOMERBH PG i Py o eemeSahar DERUTRREP 5o i co

can be pr ovibtedcastivpiten Sfvergition ofdn BAUTR AN ctlEat sdgalyisiniervalkto JbRANh VEIBIS" cur r ent

in the I services
can be provf%%%ﬂ)%é%fﬁﬁggﬁﬁﬁégﬂ e?@%%%%kggﬁgggg&ﬂgéLK?ggﬁ:Qg&&lﬁgERAN/UTRAN
but they ar evist bvimpeded; hershqUE prgeedpip tprilAe ebeistipfiva vith rmdm%éeqmvsg The UE
does not perfREB-Ac.cxakred registration attenpt, but instead the UE is
configured to retry the IMS registration procedure for voice services. It
i s notedig hat herddrn mwema@mguﬁe;e@s%ﬁhé Fenlri20 S DRKATEniC? iTtet WBUERr Ot her

services bu been. denj e Ss to voice services, as described
above, and i ageﬁe@“%gaéﬁfem{"wge‘hﬁd? el@s the I M5 registration procedure for

voi ce services. AR, SQIRLARETR Y. oﬁl%eaﬁé&'ﬁmb 2b W‘g rSHROH rés%ra){d In
other inplenentations there are nultiple retries may, “for exanmple, be
peri odi cal | yBéx@ehin wane situations itihdesiilipdPicho¥E's Hpage 5@'{%;? By chprgedidpi cted in

Figures 4A ahghdBir aRei®s Hb\ﬂgoafdinﬁ%tlaréeaiolﬁhﬁléf&ta‘ltﬁen IFm%eQieAﬁbze for iRYEsANE as
Figure 2A with the ex%eptl on of erences: UE perfornms one or

mor e r et 17 eSA3e SSENG b8 DI & |ﬂ§f %&PF&PFS fras TN F‘éﬁ’a lf"fgf)feé‘ﬂ??s TR i s
execut ed f olavslabiagn BIUTRIAN. Mhén hE déwdoadial e igagelume bl dangs ¢onplettatbam ionl y"

(i ndicated at %Z}iéﬂrable fm the JUEQ lf]sa]be Sgttl gto g%( e\gplilc%eq%n IQ’I’ $1O‘W§ta%er9 Cag%ié‘@_ 7 it the

UE' s usage sertrn ntric at 54).
Ref erri ng nowet © Eﬁugﬂuh% Wi& is ﬁ{aglhiteevtl ﬂllSSﬁi@ﬁh%thstain@hfaW lgtﬂeeteQB with the

exception of a%Qulslfisrc%?ean Ihfaﬁﬁ@&a%ﬁay sr:thfetk#?q @&&é QLI (0004 ol fefries at

56 after | eg stration ai | 1B-6 is executed

f ol | owi ngP® blf‘é’fé?é ovest the qe’élﬁ%baﬁE‘Os Vl&’§§§é“t§%t°tf|9§a %‘m“‘:défaala'ﬁﬁ‘i‘”y?@ (i ndi cat ed at
58); b]gock B-7 is executed foI |l owi ng block 1B-5 if the UE s
usage setting is e centric 25 or "data centric" (indicated at 60).

- Exanpl e 2C Mbid bﬁﬁ%ﬂﬁ%ﬂg\/e 1}%@%@&};{3 cgt%ngufn thb@?w@?é?@éd@?&%@fr&a&% H’Es?&edure

descrlbed i n exanp usage se
nly", the UEf%di?ﬂifdfﬁ?@ﬁmi foesed sesey pefarepdgron pysed Onﬁleé@cﬁl%@ntwf@@ne ot her

al ert) t hat amic%n%ﬁmwﬁheaﬁ@tﬂémaaﬁaage@a u@g mfy% nﬁfsgﬁ@{oeodﬂdfongm&@véo

servi ces cannot be real |zed an%@ gcy S’w‘Fﬁ) sented to the Wet Any

i ndi cat of> t GTPHE f© 4R SoFFETA i e&’éﬁ@ g e Bé? frdrepirdgssdie Sudi o,

vi brating, armANISHovEO&Et BXadmbiesht tﬁ@umwsdgesetﬁﬂgicahee Qodifiaat i et fr@e ser t hat

VOi ce serviges ar e curren abl e vi ded eve h the UPis
in a cover aghee omgial V&RIE (i.é. Joxcet(/Jﬁ\Xtuc o DTta Ceiﬁrlt{aL%q a%evﬁmellebtlpe %Jg%a%’pl cted in
Fi gure 5A wsettihg mgy tetvbargediiey thsuski ag;allwr Ae.9n wiother ¢dample.cinlappicrgn dinhingr ences:
upon IMS re I d AR & r8g) attenpt,
the Up pert o e VR hERAIALLESS: P B sopo iRt A A AYBE IO oR RobHe 2 Lo e o
usage seBd i nfaf&entei anddpgegon higghy anplice tignenyl thg pisey SZ‘}an %H@[@Eﬁa"e Settiygtd f i es t he

user that Vepgg OR§P\HduRSeraine MOkppaYabl AR kemibed iRGKpIRAE oAMEUERBLIE stays

in the 10 current
the UE Usage Sctting back to the original value, that is “Voice Centric™ or “Data Centric”
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bl ock 1A-9 follows block 1A-7 if the UP's usage setting is "voice centric"
or "data centric" (as indicated at 74). Anot her exanple of this
behavior is depicted in Figure 53 which is the sane as Figure 23 with the
followi ng differences: 15upon 1MS registration failure at 71 follow ng an

| M5 regi st @ dohadigt enpt, the UP checks the UE' s UsagecBestaimgriler "\Voice
Centric" or "Data Centric" in block 13-5; after block 1B-5, if the UE s
usage setting is "data only" (as indicated at 73), the UE notifies the user
t hat voice servi ces are not avail able at bl ock 5B-1 and the UP stays in the
current RAT; 20 k 13-7 fo AB- 5 | tting is
voi ce centric” su&bsg?ngn% %}c?lhg\fﬁ([g%mfé% ng is chadt,ed tg' g%a)lfja Onyutﬁea‘@%p%ﬁ bei ng
notified th@t!up-lea:engstmMﬁe@emﬂhermhavava%bldigﬂ @y th&tlhleleuns@mlonwovﬂf@tﬁse to
change the Lﬂatas()rilll}f’%ﬁ:'e H%%E\H Bﬂ:etﬂ% U}ivgéag&e%gtlsrlhcﬁlﬁegBack%@or@ﬁﬂi %,'1 . As the

UP has al read y a a’combl ned régi stration procedure and the atterrpt
failed t henth¢ HE S@Iﬂklﬁ’géo gfnngchie t@?@”@ﬁ“ﬁ%&%@d%ﬁﬂ’ﬁ ﬁgcqeﬁ» voigppesaceehiied i ¢
"Data CeRt ri e Mﬂaxhéblli%?dﬁﬁs e PE 4Qics §ét§fgto$ tht @Eamh kh@ Em%ﬁaeﬁﬁw h as
GERANTUTRAN) whi ch. coul d provide voic In npl emrent ati ons, the
notificati offfipe forfke YSdpweshihe "I’:‘?é‘lds‘@W cropdo ﬁfeéech?i’tap%r\‘?%ﬁafeaqﬁlé“"élmso
i ncludes a REieETL BBKIREYINEE avskbled f they would Iike to change the UP' s
usage setting in order be obtain voice service. An exanple of this
behavi or is depirctesan soendriog thed BllsagdSeging & r8ulified by the ussneran appliFitigufoe 5A wi th
the Tollow NEdhiialg BYiRing n te B Dbt OeHiP A dwick bkl 1551, Gfipept s "data
only" (indica at Ren % stays in the current T at” bl ock
1A-8; 5aftew aMxm@kthgb@slPS 1efv1qerf@r apisptiophiapriessin fhﬁéJEUEf %1atﬁ%fa@€eth§@ﬁ| ng to
"voi ce centysiy eSéi’tfng 1&@&&6@@@%“&1@111&1(5&&@! tﬁ&ﬁ@det@f pBéiie trifntl#lﬂg tdagitibls. &l ects
anot her RAT a 1A-9. F’g“errent atio n the UE s

usage setti ﬁﬁq‘iltsth‘éﬂgﬁﬁﬁﬁorfﬁh%% Vﬂﬁfﬁe‘ﬁ%f"?‘r S 905 " RYF Eptﬁ?:@ﬁ‘ieﬁ'fr%‘“ the UE
pr OXI dleS andds@I&bcﬁxﬁ&ﬂc@ﬂplbn@c;ﬁdﬁ@nﬁﬁoﬁc@o ﬁe:loaﬁltvh&EiRANSd Pﬁ(RE/IC\ldﬂ Mﬁbﬂe@dg?teaccgﬁ i/N
technol ogy ra ;the selecte or equival ent

For 10 exanpl'®e R?S{sﬁgﬁg%“%?%p@é%’gmﬁgy be compl eted after the HE recei ves EMM
cause v 'gueF:#lS With r%feteéée%ﬂ%e @fs@rmlnema@ménmlén Q@%ﬁea%n cfoﬁse@@fpl cted in

Fi gure ure 6 e sanme as ure | ow ng

di f f er encesapplications yupnipg ip fhg SIE m@ifies Uﬁf Si‘%éeﬁj‘%ﬁ‘ blé?@&b‘ﬁf% In flgeigl lé"rﬁ y"

(indicated @t a%@@a)wn(ﬁ)h’lﬁﬂmbehﬁed@ﬁe@]@ a¥ige bAtidcN@meldfel @pilteRRadvent thbl ock 1B- 6;
15after bl ock

1 r. changes the UE.s a vVoi ce
centric" orapplﬁf‘ séé?ﬁdrf‘?‘ gat’t PN B C%esiﬁ%eild)?#%us?%tge @Eﬁéﬁgéﬁ? anot her
RAT at bl oc b As©red Ewamqalgma&mulenfmlaéEd@me Settigy ie “IMbeV dille' Peefarmi,ded $@tet i ng i s
"I M5 Voi ePrefer A ' e setting
is set t2§ BESE therE %¥81a el\?é%l:\"glg?‘g’?ér at?@oﬂgﬂ)\g@% HIBLE %&E? ggtr@%gr nor e
retries andSG!{tutwrfﬁMﬁé@wP egicsed, &isl‘@rrp(?pmméd’uﬂ’éthﬁ EJEN@ECC §Ertlllﬁ1ta’c1i\/55d15| y
att enpt ed, 951(:& (91131 hﬁe GR& Ngﬂﬁfe% itnrﬁ% lyﬁe§en\(a@ib&%b§\%tf$ﬂ[@wﬂo§e UMBoReS Voi ce
Only" and the usag, setting is set to "Data onl gA then the UE is
confi gured ﬁ‘ﬁmﬁé‘{ |IM§ PEYeicg ey (Wisds genwallyduticafefpihieckdtAdr some ot her alert)

t hat voice serv re u val - th| se the user choose to
change the UE sl\;ﬁ‘ﬁ‘a{ﬁ&e@:&t %eﬁ "“\?Bi‘[&@ Fﬁ?rf g'euﬁcr‘eqfﬁ?gnegﬁ{r This 25
i mredi atasl yortg‘nmmmr&cddaﬁ inlffockd 12t Omptquat crfdwbnahédqrrgagtewmwtqabtheib}‘ﬁocedur e (in
the case Wﬂefe &oh% fc%nm@o%@a ﬁsuln-ng i gdergcl\é@aMQt?C&Ugfsﬂh%%u% Voi ce

Secondary success remaln 1 n EPS
until voi ceblg@crl\}B@eEhedi%thWéwmvpse@ in ‘éﬁdflnlweﬂth‘aﬁl of Bigwred b diperiing opdicce

servi ces DyyARANS sQfinCoRBinvbRed r%nﬁgﬁﬁhmnﬁl BB ESSinkGh BIBckS@Bid ng is "I MB
PS Voi ce Onl'y",” the user may change the S usage settl ng to "Voice

Centric” oridfhep sontayipg yvid OIQGkaﬁPréﬁ”%Lﬂeﬁ“bﬁdd’i‘FﬂP tHEBBE to reselect to

ggi%?iLl%iP&??&ég% %%%%%ur\e/? (f: 1en a?l?%\)/llenqgl ation, the UE receives an email with a

voicemail as an attachment in block 11C-1. On reception of this email the UE reverts to

“Voice Centric”™ or “Data Centric” in order to be able to return the missed call in block 11C-2,
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An exanple of this behavior is depicted in Figure 7A. Figure 7A differs
fromFigure 2A in that: followng IMS registration failure (112), the
UE notifies the user that Voice Services are not available in block 7A-1;
5if the user indicates "Voice Centric" or "Data Centric" (116), then the

met hod cont Bl ock 1A-5; if the user indi only",
then I M5 re"épg@ ')?lflon is not retried (114)and then theP@rr{gtﬁ%ocP COS?IQ[I nues at
bl ock | A-8; bl ock 1A-9 follows block 1A-7 in the case (118) the
UE' s usage setting is "Voice 10 Centric" or "Data Centric". Anot her

exanpl e of this behavior is depicted in Figure 7B. Fi gure /B differs from
Fi gure 2B i Ahe HEghen behaves af ig heaiplpgentation pidtgust Hatdeesadipgpr e FEMVPER) | the UE

notifies thegedserThisNAllYOkESinass i 68502 UE UL seMad akke1ids hhogks 7B-1; 15i f
the user indicates "Voi c?thOentrl " ryc" (124), then the nethod

continues atoBPERK™H IBOHSD © previoys yqeﬁgbiﬁ‘ﬁ?ihqd??ﬁléﬁ tes " Data only", and | NS
registration is odc nt i t bl ock 1B-6;
bl ock 1B-9 foll o‘&gﬁﬁ elenﬁe tf%gg %%IIH 3" 'ma{)]eme(nfg%’) ?HSGHLE‘WGS ﬁ“(sa%%g setting is
"Voi ce 206 Camliceii@'thae voifdatal iOeniting @ that Esediimpd lgerDiissed in blockd 1R-1f Olal ow- on t o
exarrpl e 2D, éc?pt%g Hﬁhfs S‘%l%rﬁ l%LérQ "Votltg%eh'[ﬁgrm *‘ﬁat@&&ﬂﬁbt %gorﬁé?@t;be aMé

regi stration (origlna sone nu of attenpts) and t he user

coul d al t er fatstah 9‘?%@5‘1“‘%*%% m%ﬂ%g?%@ﬁ%&t“iﬂﬁﬁd ‘faBrTh%JEctEm whi ch
coul d pronptefah& ot the8RYRmERBiINE Bgdd ] m@egaxd&@foh m@g;maﬁcetsamngams Centric"
or "Voice Centric" but ttgrestart er|0|c elr’rp i‘lﬂg MSreg.‘Eg ation
until succed®PLYEs Byerisfq e ozl Vi hacﬁéﬁtﬂ’é%m ol Hils BeeB T fipt ed and
fail ed. A tennatieyedvibutiigestifed metbdsdi il cate "Data Only" in which case the
UE woul d | eave the UE's usage setting set to "Data Centric" and the UE wil|
not reattenpt TMBith effraty afigore 10Eon an helgnenpioweangicopgigdMSyeryéadiegy . WO

20101141787%&3&1@%&1{%9%?&%@&% but theA&c@eaﬂ@ml@n&Ee aemée&q@ n@\UEOJecau§e depi ct ed
in Figure 7C. IgFﬁISqiqre /Cdiffers fromFigure 7 |l ow ng | M5
ef

regi strati ot giatration oy IM$ Meic Jrd gt e Sé‘éceﬁ“l% aﬂ%@? UFH%FIVWOB@:‘“ vi ces

are not aVa'frloﬁatIlV% of Buch bhdede chP\m]bl@HdllEfl DR cepBitd of tNdidti@tfsn thREERYer@t 110,
t hen the nethod cont examl e .o th| S

;
boravi orLy e i R T ED R R SIS B obls el YoRs e
t hat: 1 B2| ThaiUEghdnMBhavexgis &i theairiptemehiatidnlof Biggre 2L) depbintingl o Eherldh i f i es t he

user that i ' .21 bser

i caros » NP TT53BE A% @400 B 1B (R BRuignboct R Ed ]

Exanpl e 3A then contmwnswﬁwueﬁf)ilhenfewwﬂ}i dsprsibed ipghoad= (1184 onf i gured to recogni ze
a situation where | MS registration has failed, and the UE s usage setting
i's "Voice Centr el thpjgpigpenraons shave fiprePrion iR AHYELHAr SFHEER s
situatiom a@ﬁuﬁ@tﬁ@-é@uﬁﬁﬁ]& UbagaBetiferahic et itisSnodified By Iﬁeﬁliphdﬂagorl & thduds PS 15
voi ce only" (L . %/ aﬁ]e Preferred, CS Voice Secondary", trigger the ASto
scl ect/rescl*® 1'te”t‘n“()m of RAT (the target RAT) in which voice services can

be realized (e. g, %ﬁﬁ‘\g A first detailed exanple of this
-behavior is deplcte In |gure 8A. Figure 8A differs fromFigure 2A as
fol | ows: Referfif}) ﬂerVib R@urk VB sh@ g 15515@51{ dligrffnabﬂaliﬁﬁllaéonlﬁﬁhcaﬁdﬂe UE checks

the UE's us ting for 20 "Voice, Cent ric" ar block
BA 1. P Voa R e o UEHEC R e bpia i g gl cated at
132, t heznetiode a0kt davies70ats shbvackithlerpypecific details for example purposes only.
A processing device (a microprocessor 728) is shown schematically as coupled between
a keyboard 714 and a display 726, The microprocessor 728 controls operation of the display
726, as well as overall operation of the mobile device 700, in response to actuation of keys on

the keyboard 714 by a user.

30 The mobile device 700 has a housing that may be elongated vertically, or may take on

other sizes and shapes (including clamshell housing structures). The keyboard 714 may
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If the setting is "Voice Centric" as indicated at 138, then the nethod
continues at block 1A-9 wth selection of another RAT;, 25Block 1A-8 follows
block 1A-7 for the case the UE' s usage setting is "Data only" (indicated at
134); Bl ock 1A-9 follows block 1A-7 for the case where the UE s usage -
setting i swoh@Aifeentric" or "Data Centric" (indicat edras0l@)ysso

A second detail ed exanple of this behavior is depicted in Figure 8B. Figure-
8B differs 30 fromFigure 2B as follows: WO 2010/141787PCT/ US2010/ 037339
foll owing I M5 regi stration fai lure at 140, the UE checks the UE s usage

e " Data OngMRIT e G At ot AE Ok kiR e e by G |
| f the settandgelépolyVoince Centric" or "Data Centric” as i ndi cated at 144,
then the nmethod continues at block 18-7 with selection of another RAT,

Bl ock 18-6 fol | dvrsidispriokhelgicoprespsor TS, efhes gariitol fhe mobjle dppces’0f arggleovgiet ting i s

"Data Only"shdRELR! efbs@hcldt®d gommunicatioRh @BKssib@770; haldQigze bl Ock 18-5 for the
case where the UE' S usage setti Centric"

(i ndi cat &d %{Jﬂ“nl%}tmw@/éfﬁﬁl@ %%eyboafd7!%“&81’?@‘?%?&&8%%‘&%8%% the UE is
confi gured fput/odutdeficrs inemla@a te0oRADS 708 el seofl nailiagS/W@sices T06d s h
reference to np istration on in the

t ar get syst'é‘}‘ﬁ% “Pea}(eégtl ﬁaél Wé?mlﬁﬁréy%lgfﬁ‘e&teﬁg?%?morﬁ éeglﬁebsmc(ﬁ%mrz’t fﬁ voice. |f
tins subseqmentry atd aipRamloml AvE:sRelginsty (RAMOR! & mdtvhreous @hg@m@)ﬁs‘tsmnﬁsai | s,
then in this,C ,' thetarget
system A f?zro staf ﬁ%ﬁlgg}ﬁldg&gw d%é ﬂ%%ﬁ@%r%l é)%mgéprﬁ%fd géé |e}r{?hl|@5?tbgcgo\:frﬂltlaen9A which is
t he sanewasmmm@dp*ecegﬂo vorhermobﬁ@dea@eli?qq ipis sgpe IpEREADAL Atwogwy 2adignd 9A- 3.

Fol I owi ng b &m%ﬁ{@ corhft@hichlidn de@be hafmg LR Jn@Gét%Jnﬁﬁduféﬁhof]Qﬁpab’iﬂﬂle@eIn'f it
| earns t hat t arget system can sup Pcort | MS v aapﬁ%t bl ock 9A1. If there

i s success, 24dHigh ﬂE%‘éObUEdWHFng’E% SQFe IERleRggjopglas tWPCtOﬁ‘@’“‘f”é?t%et system
at bl ock 20wﬁ’1zéot2ercdnﬁpu’&ch@,rsfamlss;airalhhtbrhﬁ then the UE obtains voice services
via CSin the target systemat block 9A-3. A second exanple of this

behavi or is depiQptrihgispstd giiare 98cuibd hthé sictohwcsamd2idsinfigure 8B with the
addi ti on of ; bh AGKSHABstdred ?‘5 ersRietl R é’uch qulé h agna;( %b&ﬁaﬁe gy UE
retries TNS egi stration PVoice 1f It learns he target system can
suppor t ||vsm\p61¢tfépeatof Berek dggss, sush 1saqeffd "cl‘HelP"é“%(R&h@@é%‘@ﬂafts‘l‘?@ﬁet he UE

obt ai ns voi ggn&§eru 'aﬂ‘c@tﬁmWyﬁe;ﬁ) Dttwarel fPecitiddIRE apY&tiOn) cﬂbarﬁ't[@ﬁdﬁf QyBe |f there

is failure, then _the UE obtains voi ce % the.target system
2t b ook BBPOTHY PRBRET RS VA B TERAS, TA) a0t ISP T RIEB Tr | a1 o RAT
A third problmim pdrdnleteidreprisefaie ofunsmmaqi indleb signal eoigelieion brAstardindtB: | s t hat

] BgciUFi i lVﬂﬁO&ng@g%EnranOQ?% sloft %%mmn]am%% 1R &by M Sbite
20101141787&2@‘&#P@B@@E@b@@ﬁ@@@wﬁl@ﬁl‘éé’la A and IBis set to Data Centric"
this can | ead to that UE not getting voice services at all. If "Data
Centric” in Fi glh@sucrorroserepr 738 i addifianiants PRETAVARHYSCRAIICHINS cpgbleyn| v wants dat a
services (ew@pfutioh ottshmarmp@ﬁéauﬁl@%nmmﬁoum &elcS’GJOVIACt&)deieﬂmu&d qetDBro&w@al y", then
this is not a robI em (;\b data centr o) (gpres | A and
IBis takenapcPB Az s gt %S‘CC%H‘P? ?pc?"a“&? S&%*fﬁsﬁéfam%&?&%“i‘: ‘OPSn’P PFocunent ,

t hen thizs beddavinds ditscopihaibicaivag medule 730B, mafFbe tnkielladon éie niobild deeicdJB0st ays i n
the current ,RAT an e the

net vor k. Vol BETFAR St PRl e B8P SR Enl KRAGH CRDKpASRGRREANED |

i ndi cati on 7¥Cpeay atse beikitallgd an tlsa)mbiibcﬂeﬁ@etmpﬁelllftgallaéuf%q%poﬂte PIMut due to

mobi lity thgppu.';u&{h& ﬁﬁém@m&%&ehagon@em@m@%w hﬁﬁ%ﬂ\ﬂdﬁrg@mdfa e Y BEAGUe Or

tracki ng area N coverage where 10 t he _net wor i ndi cator does
indicate t h&fﬂdE\S‘FlS‘dF@% weicq mails, ABpRIRTIEYS. ‘”Edn‘éﬁlf ieRp THEP AL arpicafign B alse equent |y

re-attenpt {nR6mé MpldhRehSdnE ShphlMoff@iding@hCReciving data 1tb1ﬂs Anotvhasss sdrkvorat i on, i f
the UE s voice settln e rred, CS
Voi ce Secondr peome iy efrﬁ%tawﬁet?gt&&gmss‘@?”tagﬂéy e Pg\é[ B@SMOQ/%?S%"%@% ric"

"Dat a Cent r inggsatetl hgnchilonia@lané aptiagp vie drpiirgsshtdvoGERANIURRAN @nekr'sise CS v0| ce
services for voice 15 even if voice services over M5 in LTE or GERAN UTRAN
may be becone avail able due to -3]-



the nobility of the UE. As the UE noves, it may nove into the coverage area
of a new EUTRAN tracking area or a new GERAN UTRAN routing area which does
support | M5 Voice, in which case there is a possibility that the UE coul d
get | M5 voi ce services over GERAN UTRAN or over LTE, and for a "data
centric service over LTE, if it 20 were ned in
GERAN/ UTRAEVBExltOﬁ“IF[E In sone inplenentations, ?ﬁtmgﬁ?q%ssl;%%nfl gured
to recognize a situation in vvhich the UE s usage setting is set to "Data
Only", the UE's voice setting is "IM5S PS Voice Only" or "IMS Voice
Preferred, CS Voice Secondary" and in which when it tried to EPS attach, it
25 | earned th#gsPonimBdakites siveaior Pepcisid STite hag conmss otemd As welh@pditionat t he UE
ends up canpbigrd Rodutet/ HIRAN:W s BB RGEE SR ALIO720R] B8y &aﬁsw@&ﬁmg he support of
| M5 Voi ce over PS session is per Tracking Area (TA) The UE is configured
to then nmoni®4dYy a‘tt‘l‘f% TA of nei ghborl ng E- UTRAN ceI I s until a cell with a
different TA RA S nlca olﬂ'lqncttons Meid dlcf,]Jéadn olce Olc'IdFUS s aere eh]F UI%! TAl List)
is detected. Upo d‘é‘t ecting such an i 1° ﬁemt'fé atte P e canp on
this cellj alndlga(ﬁlewmuhsm@tﬁm subkistag 79, eaitbﬂp&ilalt{éuquehthhehonetmwrk as part of
this pr Oces%omllrt{?niga‘?ﬁrgq ?stén?’(?Qh‘I‘ﬁe CO%HHEIJH%%&SY@%??% 1&'8'111%95'%!1@(91\}\1’ ’%@ Updat e
response. The Tracking rea dat e response 1 ncl udes the network | M5

| ndi cat or f dEnsEtcs 7@%@ Ry H’ézfeéatﬁﬂ‘tdﬁ ﬂthheatiﬁdn"’élaée&t%? arjtegna T%Bﬂ%‘i“’élem‘éver PS

WO 2010/ 141 %&éRET54)92 ddH A 3RS hnR ki MRS WAROT QM0 inchB&n ptdaew retries the
| MS registration with indicators requesting vaic %qc]ﬁrwsg[e@h?% | ow on

behavi or nmayR¥BP BSbfp eI sepH PREE R a S i18hs

descri bedp abmﬁicml@hnale:qﬂenmtaimnldf/ﬁercagmsﬂmfaabn smnbytiaml’fwedépran@mamm e of this
behavior is depicted. in F| arrives ck 5 1A-8,
the scenari geﬁrg@mlﬁa“&tm HoV elnrr‘ﬁhlglg}é%\/\rb]ﬂf e 7H ot enden00 et'fletes P|On bl ock 10A- I
with the UEenamld @ﬁpm@numtﬂrmuwstﬂeﬁwdmm@ﬂﬁdww el Ueslesignedto a cel |
with a diffg g&!&& -'IthAth(: @/fobﬁéxtrﬁ ﬁjlt"’atrhtﬁﬂl &Gcﬂer&t%‘aéket’\katdtb s%ch% Giglts 'n%ﬁﬂ%}cﬂ?a UE TA
List) is det cte‘g A-2, upon detecting such a ce

attenpts tocewleﬁmt ‘I*ﬁt‘émbseﬁ“ﬁ alse%ggvélﬁ‘d@?%fwawv At wrgR oAt e to the
network as @&ﬁtmﬁtaublhﬁ&w&ksoaeﬁ@e,Advauot:@maeimottmct\mc%wm% Digsiet ves a

Tracki ng Ar Updat S ea Updat e response

i ncl udes thg’?‘tl.‘é’?% o PR el @%{F it‘lfp?et‘ﬁ g(‘f@%@' hg “Yfea. If the

i ndi cat or | LomhvBcAEICErowgPCRSGHEE Sy &u Pppbiftd @oinm(ihibek (GSM)39c. t hen t he
UE retries ' ENB.Legl strati i Lndj ) j ervi ces
i bl ock 10 OERY SEPLEREL Aol bl | PR IEhEERIRT LR AR ERaR L

t he i npl enemiteandbdndeviie 3¢ i The dartdwdny devivies widethendidopgitiphhardvse wwlgimeade sobiten
failure. ¢ O'Heﬁceug.na R SG&] tﬁé%/tlﬁdilﬂig hﬁﬁwiygld?(;belfﬁvd/ecﬁaﬂ% QHlEMmg%ttI@ﬂtstwgiOA 1,
10A-2, 10A-3 and 10A-4 ld follow blo 1B-6 II:—2 gure 2B. Exrrple2

In sone i rrpIRé‘ﬂ:énMéteiqB"?%ﬁcalt?hél alBE“’F‘éla‘(?éﬁT‘m@J}eé"d"‘t“@ L?eé‘d‘i)ﬁ?ﬁ‘i"em&'n’é‘f“f’ﬂ’étﬂl on in
whi ch t he UiSystsag® faehdhl Ogr infplegRhted 8 th¥/@iviee. Centric" or "Data Centric”
the UE' s voice setting is "IM5 PS Voice Only" or "IMS Voice Preferred, CS
Voi ce Secondar y"Netaord aWa:ermaiytVdrwKli:peuldingllpﬁﬁﬁemeafctoamhlpicittton setel \Fes t he Vol M5
I ndi cator a ™ [ o such
that 1t ende T L b R AP v b S A% Dk URRGA et
data ser¥3 cégtWOtantlgmsm%?e<0%h@mttﬁﬁewueum§eru(?ﬂl\t) gsecigiglaeth eeqteiew it

confi gured (PRELEQARE, HORBRE ne@brkRedeld iPlyBichlly B ciab ®WiteX aBRYiBerdf uskOgyl ar
intervals, or based on a tiner) to reselect to a suitable found E- UTRAN

cel|. As dedef§sad Bisoirsice thﬁ‘ie@‘eﬁ?%@elggasta Spygees g thegefulyy cosBnMpacki ng ar ea
updat e when réflreed tEiss Subictiger SRty MYl (STMVGEE S dtdreeogenteyh a GPRE netepirl ned
tracking area update if the UE' s voice setting is "'M5 Voice Preferred, CS
Voi ce Secondar y"Whinfnetevek ivgikthBon erdictoatiorpraistaisihed: e jommgletchigheTindbilor

conbi ned3 o Algk a8l altyseﬁa %%Qetrv@ ctnmgtlﬁatsaﬁqgnla@tvér MR cY¥nGficatiSn RUPRRY foed, then
t he proceeéls to try M5 registration w i ndicators requesting voice
serV| ces Félglneiweeweﬁémvmﬁomwpww ngiwarkpll@ bytee rqﬁelaft@twmgéémwt%w h the

| mpl ement at ilRR&AESBD. Bk RRAKE M EGNarkRRkanth (ahddE dRGicsieRbhon failure.
An exanpl e of this behaviour for UE Voi ce Setting of "IMS PS Voi ce Only" is
depicted in Figure 10B. Wien the UE arrjwves at block 1B-7, the scenario
descri bed above may WD 2010/ 141787PCT/ 82010/ 037339 occur. In this case,
when the UE is in idle node, the UE is configured to attenpt (once, or
multiple tines, for exanple at regular intervals, or based on a tiner) to
reselect to a suitable found E-UTRAN cell at block 10B-1. This process
triggers a regular tracking area update when the UE s voice setting is "IM
PS Voi ce Chl y" or a conbined tracking area update if the 5 UE's voice
setting is "I M5 Voice Preferred, CS Voice Secondary". |If the Vol M5

Ind| cat or obt a| ned dur| ng the TAU or conbl ned TA/ LA Update Pr ocedure

. a1 T | Y o A~



10[ Anot her exanple is depicted in Figure 10C. Wien the UE arrives at bl ock
1A-9, the scenario described above may occur. The nethod continues in block
10C-1 where the UE determ nes that the RA of the current cell is different
fromthe previous RA In block 10C 2, upon detecting such a cell, the UE
sends a Rowyigd fgy#fea Update to the network as part of pchivs2oprecsss. | n
response to this, the UE receives a Routing Area Update response. The
Routing 15 Area Update response i ncl udes t he network Vol M5 | ndicator for
this routing area. If the indicator is II\/B Voi ce over PS session

support ed” e i.es the. | t W th

i ndi cators Igahgeléfafl?fg e\f%mcf'eggeaf’ S?Ihro eanslo %%"HQ@E V%%lé)\ﬁv %%tldﬁqﬁaw or may
for exanpl edigiel ¢onvmmfd1am@ewwSignaltaﬁewathq)ﬂ)%rﬁtttamarfomsmd@swnl@ed above which
deal with I PS voi ce
et eps%ﬁg&%ﬁg@&@% i%c@ g&gé dulfih ofl & Eod\\,{%u%’?a ﬁﬁﬁ&g@v&g%@éﬁ%_ S Ve

Fi gure 2B. Hertrasenifted t¢ uhpneéwht?m%mcesqad EenbioAdeted Bdengededabetic Bpatte
procedur g ”BM ak%ehmowd@&t%@he%n@a@i’ﬁiﬁ MRISREH ahdidiGohRrsMR, RARNLAIdON NDdes A
or B, when the s in state GWREGQ STERED and MV DLE, when the net work
operates i rFoﬁ‘éethr fltegipe paplifisaignapd rynsmisyior AS FOPUPRRIGaHoSHE™ {IREUE recei ves
an i ndi cat i Qaydikspvh ib@adipRAAtekdyes.S that the SIP registration 25 to the IP
Mul ti medi a subsystem has failed and the UE's usage setting is "Voice
Centric." One aspdditiono ptdqasipgsmidmnéat@maigmleﬁledls?dﬁ preddes dor cpntiobdfem 3 i s
that the U I,C fokm ng a
NAS regi st rEtg i %eﬁvepfsgcag(ghh?gjddgﬁl%lpgg gg %Emfl %;L&%P géd‘Pch %UQ%&PBQR%U%E%Q Ar ea
Updat e. 1Thi lsﬂlte@ply@rr’fé@ prgrihefrapemitie 762 @@dmdﬂ@é“’@i’ @mﬁPllei‘i Hgousk eHiedtic t he UE and
the net wor Keui FQhird %i26RthiGs inleMomed B #ic3I9paks ON response message may be a 30
response to an EPS attach procedure, a TRACKI NG AREA UPDATE response, a
ROUTI NG AREA UPDAaTcEtarceﬁmmﬁﬂﬁ&ﬁpn AdeAd EAGHd AGEIERTCrae s peansasagosr vab PRACKI NG AREA

UPDATE ACCEPT onse. one | Ierren ta he twork is configured
to WO 20107%t% @Ff’ 1 Y3754 at’lgrrl(q)uéjs %%n?ﬁ?ﬁndtl (I)IF{{/E)%%dI cator as part

of the br oamlma:atocesysﬂmnl’hmfeommmgmi isgmtfurtiyr romssyd eth¢ micaproansce Xl e of
how t hi 5 ;Vo h&_g{}ﬁj 116 Yes@Ss BsMpanor

vari ati én o#op@h&u%q{ tg%gg[sﬁlggﬁégﬁquﬁgg & Bmp& gur é;ﬁlﬁ ) nsst ead of the UE
attenpting geyice @@"e‘ﬁ@cﬂﬂsot‘?@n%ﬂﬁe @WF%N“@@!’*F n’é‘ti “F’@’@%FIS AFing WP%?X'?%HI%ﬂénd per form

Tracki ng ArgaokiRdat et Axi0RY 0NUeHcd 108, s\{ghl%tduﬂﬁia@&ﬁ@ﬂkm(sﬁﬁdﬁhfh%b| n Bl ock
10B-1 of Fi gure 10B),

t he read br o S
i nf or mat i on™el Yo PHAR e(?E’I“P“tg‘f‘”Creeg{ﬁ "I[;T?B“p?sﬁé)g ‘K‘/@T’E “TaES ?%tfaﬂq’i{ﬁ%devm VB
i ndi cator. éver thh@nviaihiBionneivoat700 vie itcabmadhibricoedbgystm §Yst em i nf or mat i on
indicates that | M5 voice is supported, then the UE proceeds to try IMs
regi strawi on w e Yonrdlcwamum@twretqmsqmﬁﬁOl?ﬁmt@eofsibﬁrdﬁi"’ééﬁ sypstantplyy 9miAgFour t h
Probl em Gﬂ'l%rt}lg:%atggﬁr}%nﬁr@caum&ﬁ &@éﬁ:ﬁﬁh&ecm@éd SIéQ@ﬂé @re@@tﬁﬁtﬁé Espeddbd AL, he UE' s
ee

Usage Setting has n changed )4 A fourth roblgmwththe
behavi our sﬁwlsﬁqr@answsw@ew@@@dPéféﬁl%%@‘a - grifematiyeqokp e dig/ls that in

sonme situat 4uﬁﬂf§teﬂ1§ silch a8ide kb Red redordiip@ubdrstam, WsagRBo ﬁeﬁﬂpleﬁﬁmédbnbl&a c hanged

For exanpl e, t he d| n | ar en it my be
desirabl e f’BPb‘{BHE‘“Q%éH(E ffgd‘f]éoéi‘g m%algﬁ’e” %cge Vr?fce Gommu“fcﬁn%n t he UE
uses E- UBRAﬁsloc&:\/&ﬂe}da:ﬁ]prGD dx@pls,,aha/ndms_/ cdaealm@tpamgdleldabh@l @nVﬁseLﬁHWN. When t he
downl oad OfotB vomca e [\{e%mo ag ,data is conplete then it may be desirable
for the UE S ettin € "Voice Centric" or "Data Centric" again in

order to ensureThb@iBﬂYéﬁk&&mhﬁm@bﬁﬁiﬂl‘ AByStem QU LHabits doﬁmﬂﬁi@dﬂi‘én bddaden @faot her RAT
is selected. A particular problemis that the user set the UE' s Usage

Setting to pebilegetics 7ghprapotisURTOt R Sy t5p B%CGé‘Fe“t%hl?lb‘%Féq' ot pesseiBt ¥ ng back to
" Voi ce Cent ginQar d@Jices Qa)tr&agﬁﬁt thé §hortaztngacdnﬂﬁtﬁi[catﬁilﬁgfbbyﬂaﬁaﬂp lir@iude an Mor e
speci fi cal I %f_ iJ S us ge seté in the Vesid efmeng enced Figures 1A
or 1B i SS%el deﬁﬁ‘f%f‘ ‘f‘?tf’ m“‘ba?g ”eﬁl?e?: ueo Fencad™gi*4sed on the
requi r enent swdie tb hevidpr taatin@agarwithRimigriy- mablh@%jémq tdaleigs.usage setting
may be nodified to "Data Only" to give 25 priority to data services and

t herefore have the UE sel ect the best RAT for data services (i.e. EUTRAN).
However, it is desirable that the UE Usage Setting can be nodified at a
later time to the original value (i.e. "Voice Centric" or "Data Centric").
As an exanple, the UE Usage Setting may be changed by the user at a |l ater
time. In another exanple, an application running in the UE and requires the
best PS service avail able even when the UE is "Voice Centric" or 30 "Data
Centric", and based on this the application or the user changes the UE
Usage Setting to "Data Only". However, once the application has term nated,
the application or the UE change the UE Usage Setting back to the original
value, that is "Voice Centric" or "Data Centric". WO
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10 to allow for the best PS service for applications running in the UE. At
a later time, the TIE Usage Setting is reverted to the original setting
based a set of possible triggering conditions As a result, the UE based on
the UE Voice Settings perforns one or nore of the procedures described in
the inplenentati ons above to di scover whether | M voice is_ avail able,

regi ster wWWR29RBHId sel ect the appropriate RAT. 15W Ph/PRPEFEREE to
Figure | IA in an inplenentation, an application (or set of applications)
running in the UE nodifies UE Usage Setting at block 11A-1. In block 11A-2,
the application(s) that nodified the UE Usage Setting term nates (or

al ternatively, t¥aneapphibdifitation(agd varetehs bhthe frembtanendiop aregpeid ih bghtobmes to
an end)and s.the _ N _ igi na

val o 11t B 1BEP seres e KA SR e lfert R 35 AR} B Bl 1 Al
secondary", ckiws, GUEnygntibn hashpueactesd ohemice thapps wesifrally deededbssve for an | TE,
whose UE Voice Setting is "1Ms Voice Preferred, CS Voice secondary". If the
UE Voice Setting is "IMS PS Voice only", the TIE will behave as in the

i npl ement ati ons above for TIE whose UE Voice Setting is "I M5 PS Voi ce
only". This is generally indicated at block 11A-3. Wth reference to Figure
113, in an inplenentation, the user requests a nobile 25 originated voice

call in block 113-1. On request of the nobile originated voice call the TIE
reverts to "Voice Centric" or "Data Centric" in order to be able to
establish the voice call in block 11B-2. The UE t hen behaves as in the

i npl ementation of Figure 11 A depending on the TIE Voice Setting. This

i nvolves reverting to the original TIE Usage Setting in block 1 13-3. and
then continuing with one of the previously described nethods (113-4).
30Wth reference to Figure 11C, in an inplenentation, the TIE receives an
email with a voicemail as an attachnent in block 11CG-1. On reception of
this email the UE reverts to "Voice Centric" or "Data Centric" in order to
be able to return the mssed call in block 11CG2. WO

2010/ 141787PCTRI S2010/ 037339 The UE then behaves as in the inplenentation
of Figure 11A depending on the UE Voice Setting. This involves reverting to
the original UE Usage Setting in block 11C-3, and then continuing with one
of the previously described nethods (11C-4). Wth reference to Figure | ID,
in an inplenentation, the user receives an SM5 5 indication that a voice
mail is waiting or that a call has been mssed in block 11D-1. On reception
of this SM5 the UE reverts to "Voice Centric" or "Data Centric" in order to
be able to establish a voice call to retrieve the voice mail and/or return
the m ssed call. The UE then behaves as in the inplenentation of Figure |

| A dependi ng on the UE Voice Setting. This involves reverting to the
original UE Usage Setting in block 11D-3, and then continuing with 10 one
of the previously described nethods (11D 4). Wth reference to Figure
11E, in an inplenentation, an incomng |IM voice call was received by the

| MS infrastructure but the voice call could not be delivered to the UE
because the | M5 Registration for I M5 Voi ce had not been successful, and the
UE receives notification fromIM of such mssed call in block 11E-1. On
reception of this notification the UE reverts 15 to "Voice Centric" or
"Data Centric" in order to be able to return the m ssed voice call at block
11E-2. The UE then behaves as in the inplenentation of Figure 11A dependi ng
on the UE Voice Setting. This involves reverting to the original UE Usage
Setting in block 11E-3, and then continuing with one of the previously
descri bed nethods (11E-4). In all the inplenentations above the restoration
can be achieved as an exanple by 20 storing the original UE Usage Setting
value when it is nodified by the application or the user and retrieving the
val ue. Anot her Mbil e Device Referring now to Figure 12, shown is
a bl ock diagramof a nobile comrunication device 700 that may inplenent UE
rel ated nmet hods described herein. It is to be understood 25 that the nobile
device 700 is shown with very specific details for exanple purposes only.

A processing device (a mcroprocessor 7?%) is shown schematically as
coupl ed between a keyboard 714 and a display 726. The m croprocessor 728
controls operation of the display 726, as well as overall operation of the
nmobi | e device 700, in response to actuation of keys on the keyboard 714 by
a user. 30The nobile device 700 has a housing that nmay be el ongated
vertically, or may take on other sizes and shapes (including clanshel
housi ng structures). The keyboard 714 may WO 2010/ 141787PCT/ 11S2010/ 037339
i nclude a node sel ection key, or other hardware or software for sw tching
between text entry and tel ephony entry. In addition to the
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15 inplenmentations stored in a persistent store, such as the flash nenory
716, but nmay be stored in other types of nenory devices, such as a read
only menory (ROVM or simlar storage elenment. In addition, system software,
specific device applications, or parts thereof, may be tenporarily | oaded
into a volatile store, such as the RAM 718. In sone inplenentations, one or
nore paraneters representative of unevenness in the signal constellation
are stored in the 20 non-volatile nenory or in a volatile store.

Communi cation signals received by the nobile device 700 may al so be stored
t o the RAWDZdi8 claihked isyi Cr opr ocessor 728, in addition to its operating system
functions, enabl es execution of software applications on the nobile device
700. A prxed&hethamemﬁtane%w&fﬁami SysRRIEPSRInE @RMod bedprisiapt r ol basic device
operations, such as a voice comuni cations nodule 25 730A and a data
comuni cat i onSrefa:mLLgl aﬂ?eﬁ%,a £if8 WoR @.ct RS trahine @V AB) piohRolFedBbise nd@¥ et th00

during r addi ti . a.persqnal_info L on_ MBnager (PIM
appllcatﬂgﬁmﬁg V@‘% ‘Wﬁ?ﬁ£ﬁg@m%gﬂﬁﬁzgﬂF H“@Hk$ﬁ§“W%%?? EMR ce 700
duri ng neinditact wheein th @ERM g sevixbs Ddicdte rblﬁtedstbﬂiEJH mﬁpgeesemng g@iddhs capabl e
of organizin nd, ranagi as e- i | ar.events,

voi oo i R RRE RGO RioRC o BTE SRR e ) Rt RSP BR LERAET S0 20
in sone idasl sewmal\elteremIQe NAﬁ@bﬂt@obﬁspsmahemggmdn Avch mcapgmcmag, anflens via a
wirel ess network 710. In sone inplenentations, the data itens managed by

t he PI M appl i catpousivede e Seieaicnsuss ipdicawleglua@ todhe Wiy neplae esttinzend hadetwerllat ed vi a
the wrel S ddABF IR ifnd]éagr \f.’ﬁetl_hi Ellgh%h %@d Hﬁ%’isaﬁmoﬁﬁ@telecommumcaﬂons

2010/ 141787PCT/ US2010/ 037330 corres on ata 1tens stored or associated
with a hd@ﬁﬂeéﬁﬁaﬁéﬁm%we¥@ﬁ03W@RﬁﬁbﬁﬂfﬁﬁBN¥Wonal sof t war e nodul es,
illustrated as other software nodul e 730N, be installed durlng

manuf act uteTheasthef Af daity loRrthersempidiing, ca?ﬁ*ﬂﬂfhﬁo‘i’%@ Hzhiecct pepelgesion do E-

comMuNi CaliTRARN celdbised 64 fhe kiBssehridel inaltatbr A d EPMYURSRE b@ihgSUbSYSt em 770,
and possibly through the short-range comunications subsysten1702 The
communi ca3.i The nfetHod yidlan 1 wWhrdinaé ﬁﬂfﬂioﬁAdSo@ﬁ@tMﬁﬁx (XA8) pratotdl addpdiké t er 752 and
one or nore antennas %ﬁAgstrated as a,rec vg tenna 754 and.,a.transmt
ant enna 758K a'a(‘ffEI’i fop fHROORATHCChT F4 JEBRTSY AT ARG udes a
processi ng indichtibieof failitd) wasreia dishiging dle BEUGRAN cpll eodsser fu(thEPymptse and | oca

oscillators Regltdcdesi gn and inplenmentation of the
comuni catlo o'rg1g %Ezogsable[}?%%&ﬁ glflgﬁe Cu?n upon the comruni cation network in

whi ch the, [ r t he
Conmuni ot o8 s °§§§%1§% G9gun dfsiﬁlﬁ%%% I T A
oper at e wapsing theUNihdisable BV TIDAN aﬂm@ﬂﬁhceﬁﬂ f@bweveat toediEs uq?aftﬁewnSer vi ce

(GPRS) nqgﬁﬁ §¥ata communi cati on networks and al so designed to operate with
any of a variety of voice 15 communi cati on networks, such as Advanced

Mobi | e Phonens3aéidd® clatVERhereitd di@blgg\(hesE-QﬂTRMd dell E}Jsﬁecﬁﬁff' fsher(chipiss Code
Division Multiple Access (CI»M» Personal Conmuni cations Service PCS)

G obal  Sydlewerths Uvigsrmain edimmfikassssoirgoressmpoes gfecequrdd cpuisg &3 dat a and

voi ce net p@iskisle ERORANS QI 2¢sale@ion BEbsb ik @GS AL B8 ;s udBY setiSrhDyidslih tsgonsk Wi th the
nobi | e devi ce 700. .The 8§rt|cular devi ces under consideration here are

mul ti - nod@ 2ABYPT EIBPPEREFFTRYOCHIFHINE such they include hardware and/ or

ot our o Do BT el ® e P iz e s OIRANIED Eesp BBty ot om 770

for each diasing thpUEmeditabld By TRAN ceresde@tioNebswqudat eo 84S ragiyranoamyiligependi ng
upon the type of comunication system For exanple, in the MbitexTh4 and
Dat aTACE ni-rnBewsttod of ¢loiyi 1, whetey disgding the H-gGRAN eelbrgsebaationhiortl®s congiriacr kK uSi ng a
uni que P R evi ce.
GPRS met v Par S RERLLA £ o TR e Mo BRI O SRl B
subscri beﬁJE@rdl-‘iﬁb]erE GFRAN gdllfesslection. GPRS devi ce t her ef ore typically has a
subscriber identity nmodule, conmonly referred to as a Subscriber Identity

Modul e ( Sf-Mbeczsthed Of Flaipy lwhereig disphding the Eo TRA Nprerrscupst iRrthepremPrisest wor k

regi strat mh@htolhg @s&ac glaea (K)Rf sd B En RV RAGER IS AIPA %lleﬁithattie%t pRbhisl e 30
device 700 _nmay send recei ve _communi cation signals over the

comuni cat ﬁllgﬁe?fg%P%gﬂe@ (R&) gadisoytsidedhs B TrpokimarR dendhniiehit €$ein net wor k
710 by the receive antenna 754 are r0§ ed to the receiver 750, which

provi des for signal anplification, éuency down conversion, WO

2010/ 141787PCT/ US2010/ 037339 filtering, channel selection, etc., and may
al so provide analog to digital conversion. Anal og-todigital conversion of
the received signal allows the DSP 758 to perform nore conpl ex

conmmruni cation functions, such as denodul ati on and decoding. In a simlar
manner, S|gnals to be transnltted to the netmork 710 are processed (e g.,

N 1 - B e e — o . " Y




In addition to processing comruni cation signals, the DSP 758 provides for
control of the receiver 750 and the transmtter 752. For exanple, gains
applied to comunication signals 10 in the receiver 750 and the transmtter
752 may be adaptively controlled through automatic gain control algorithns
i npl emented in the DSP 758. In a data conmuni cati on node, a received
signal, such as a text nessage or web page downl oad, is processed by the
comuni cati on subsystem 770 and is input to the mcroprocessor 728. The
received signal is then further processed by the m croprocessor 728 15 for
an out put9-tThemieghod icE@dimyl, WRG¢in Grc naiwbek mestided 8lojM$ tudiatmecontphiera wtneiof i ary | 10
devi ces 7 . j onpose data itens, such as e-nmai

4f0s. voicd S%Jé §g sédg&{s aﬁi%bgoﬁtgﬁ

nessages, using t eyboar or sone other auxiliary 110 device

706, such; A rlcYE BRBEm 1 2w EPGKBE ndWbikGhoviddd VBINIPIMIAE! compBfise3QHTe 0f Ner type
The co d data i1tens may then be transmtted over the

of input device. Th npose |
communi cattM§rvoise Py PR sepsionswresuptvee€ommuni cat i on subsystem 770. 20In a voice
comuni cati on node, overall operation of the_device is substantially

sinilar tb-fifiemghedotchiminvhesn Gr nermenk provided YoM indicstercomprss aselypal s ar e

out put t o 5 perakarabié ok voidechils ingRaiVs”f or transm ssion are generated by a
m crophone 712. Alternative voice or audio 110 subsystens, such as a voice

message rEcdheimeos ollatys il Seherdimie adteorkpeovide Vermesiin@idatontompaises® bilhenfdevi ce

700. In addition,..the display .7 pay al so be utilized in voice

conmmuni caﬁ‘lﬁo‘ﬁa‘?@?ﬂ%g’éfm’lﬁ“coﬁ%hs_e’%é‘ﬁé&g,' to display the identity of a calling
party, _the duald Al cofoli8l €ifRblay 8l BhRLRL S8 L bty LELALEG e o

i nf ormation. e SHOrt-range COMmUNI catl ons SUBSYSt&m enapt &5

comuni c aWE areniipivedlackdt 8ystanb(BPE) evi ce 700 and ot her proxi nate systens or
devi ces, which need not necessarily be simlar devices. For exanple, the
short-range coneriNsi & teildng fistleyAecern Stralpm (heiShipretoprl r@potsniessrasvidevi ce and
associ at e&nﬁdd&ﬁﬂ&iﬁi@d%&&_@ﬁf@%ﬁﬁ%&ﬁaw?% NP0 %&mw&%son modul e
to provide for comunication wth simlarly-enabled syStens and” devi ces.
Nuner ous REEIT whrrinthe Usdes v upisesernisasindraterielated oad i uspppreting.oif W e possibl e
in I'ight @bectsB@n@b@eont BALCHEBRRce of the UE bIRIRANRe biO) REdNLRF Mt 0ot hat

wi thin the scope of the appended clains, the invention may be practiced

R
ot her wi setATEN sV igFanthe NAZPIPcasIPIIs aResHigy i phAttachyerenf oS35 8d is: 1. A
method in a UE in an Eyol ved Packet System t he nmet hod conpri sing:
recei ving, at TWEDEP ef'?lFessteWﬁm%?:té’srgla@fl f"gﬁgﬁl“f\aﬁ%ﬁeﬁﬁﬁé’ﬁ‘g@ﬁfm ¥&ponse
nmessage Wrbvides Vodi @ ardicar, ol (e@ didable evodies imikdrsdVibobila e edomn{ubMytice®r € Net wor k

CN) Sub t \/ HW% i ndi in the UE h i i
i(ndi cago?%gteezg??x‘eeﬂg?lcr)a a0I %Ségﬁgggﬁéweﬁﬁg%eféftf?&eUE USZZeas\éflt Fﬁgsgcra;“n;ezne of
f . i j . . f dat
a pref erepe %9Lo&.t?ag]g%ﬁy/@{&lgeﬂgg%fﬁ%wu&%f%fm?130 WEERL AR iR fOr data

service, wherein response nessage | ac ccept
‘nmessage; @ns the UE to engdpest sésvlection tt Bré TRANcws!Islensed andlee Vofrdisgraicesrindiatoat ed t o
the UE usaQgqsfhl UBYsAPtkidfe network provided Vol M5 indicator, the UE

di sabl i ng evol ved uni versal™ nobil e tel ecomuni cations systemterrestrial
radi o accgs st Eod RNy &hlputel RIGLRGIRAM of cRim THEhIEA BR%PNog haleld 1, further
conprising causing the UE'to enable cell reselection to EUTRAN cel | s based
on t he - vol'eE T YA BECPIHERPERSE Blesspes ine exmbinpd NS Efpopss Msesage theicpigbined3.  The
met hod ofNAS Bspbnde MESHLL IdRIWHRE ad inkihtiocNOD fafiere SHiferedt digbiiip NADTRRNEACO!
response nessage, i s a conbi ned NAS response nessage, the conbi ned NAS

 oeponso HIECIRURIE FURITHIE ARt Watd BblF-Y ERAN Q! reseifgiog n di sabl i ng t he

E- UTRAN cgl | resel ection furthe ompri ses. cayusing the UE to dj e

E UTRAN ot 1T0F BB Rtofbrelyt b R atea L g i BV IRBN g € ne

E- UTRAN cellkeselesioh athéaiombtivet be@sing e IE tS eiSabbalft SITRGN deit rdsbedtion di sabl e

E- UTRAN ce{)l resel e(i%",on subgeg ent. to the UE's usage setting changing. 5.
Sl\.l,ﬁa] 11, g?

The nethod of ¢ tgithr‘ﬁ SrEIRE a5 EbY | ng the E-UTRAN cell reselection

further cOMBYL &SRk i t i N1 L. ace voi ce
services are !?g‘gluﬁ“%%k?%"gﬂ’ 8%3%?%51 etr%g{ tc%n% ?35 %%g%gg%#ﬁ%&e?éﬁFﬂN

r esel ect i aH reselbesion fusther compidvealging theH ¢o smpiniimgP Tintihgyicesg td wwiccegpiostse t o an
event requiring access to voice services. 6. The nethod of claim1,

wherei n di sabling the E-UTRAN cell reselection further conprises causing
the UE to disable E-UTRAN cell resel eg’%i on subsequent to an I M
registration failing. 7. The nethod claim1l1, wherein disabling the

E- UTRAN cel | reselection further conprises retrying | MS registration
subject to a further voice services indicator subsequent to causing the HE
to disable E-UTRAN cell reselection. 8. The nethod of claim1l, wherein

di sabling the E-UTRAN cell reselection further conprises nonitoring the
tracking area (TA) of neighboring E-UTRAN cells until a cell with at |east
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13. A non-transitory conputer readable nmedium storing instructions that,
when executed, cause a UE in an Evol ved Packet System (BPS) to:

receive, at the UE, a first Non Access Stratum (NAS) protocol response
message with a network provided Voice over IP Miltinedia (IM Core Network
(CN) Subsystem (Vol M5) indicator, wherein the UE has a voice services
indicator related to a UE usage setting, the UE usage setting bei ng one of
a preference of the UE for voice service or a preference of the UE for data

service, wherein the NAS protocol res’ERygse message i s an Attach Accept
message; avgquired and qepsitedhesVl o digble e Eéel‘sféﬁbﬁcﬁfé@ubﬁqmee@t)&eufe? ated to

the UE u s&fid dh@]gg,n%qﬁlrersﬁﬁsélgraﬂ‘@sfeﬁt B Algdectss B LB deRGegat or, the UE to

di sabl e evol ved uni versal nobile tel ecommini cati ons system terrestrial

radi o accgs Ihé FnldRdily & htef ReAbIe elelioR-of cldith 13Thﬁerélﬁersaﬁlxﬁ@§1bhmmﬁplﬂ er

r eadabl e n&dl uym of cl aim wherein the i nst ructions further cause the TIE
to enabl &° éqs‘l’leﬁn@%@l"tg‘iﬁcf”aﬂ’s%ca@m &pfirable W ERAY Y reelstiot e servi ces

i ndi cat orsubselphtad ai DAS Registdtion @@, setting. 15. The non-transitory conputer
readabl e nmedi um of claim 13, wherein the first Non Access Stratum ( NAS)
protocol YeShonseraEmsagephisr wadablyhicdiad oégint B phersie diaidiagge E-WTrAX onbi ned
NAS respaon ssage i ncl udi n i cat e erein disabling
the E- wﬁi‘ﬁfﬁs“’ T g‘é% TECTTER ”’P%Mg ﬁ%ar“i"% 8‘%138%8&%%6’{‘?%’“??%“? " disable
E- UTRAN amditatarosbdeqehi tonausmgsleUE}'tedm@hsEMMN@ﬁyesdmtpmt er readabl e nedi um
of claim 13, wherein disabling the E-UTRAN cell resel ection further

conpri ses20cd hsﬁqmqranlﬁ@r}t@mmtetﬂemblb grefiuty PRANT L, Wherels éisdrdipg the ESUiBRANuent to

the UE s readabl e
medi um ofcglz aia?rcl%%ﬁﬁtﬁ é: ?r%ggdﬁgnétbpﬂg %&‘ Eg%%&% % rese ec%{%@n further
conpr i sesely ynght ¢6d withat legstone! p Sifigrent A{rqslmg ager (RIA) art:ft% quiside thpUEe servi ces
are requid.ednanek 9aks) IRisiltectddE to di sable E- UTRAN cel | resel ection
subsequent to the UE's usage setting changing in response to an event

requiri n@la%@ﬁ-&aﬁsﬂbﬁj SfpSIRF MAdRBIS medibf of Illaﬂl 190 Whdrkia Bl sk MVovk HORMAL er

readabl e u]ggéof claim13, V\:f}@ﬁ?%n i sa e‘fsg% t he E-UTRAN cell resel ection
further C\gﬁBI:S ‘?t°68?%ﬁq§5a vl QUEINR, Veige e IMAHRNASHIPOHES 6| ect i on
subseque I VS reqgistra f ai on-tr Slt ry conputer
oadatl o FeafemratiRt arpye B R phe S AR or oot on
further cipiSisBator edmptiseg vdlddeirBGS sdiceadverdts setslhineat sdpporeedf.ur t her voi ce
services indicator, subsequent to causing the UE to disable E-UTRAN cell

r esel ect i23n The 2@-trafifi@ryn@mpbteamsiablo mediowmp dikier 1%, eheteablile needikuprradedc] ai m 13,

wherein d‘!’cﬁﬁilgllﬁd’]&to%%}gls%g etﬂi 1Jt%§§laﬁ#>%1ﬁpwjl ct‘illfb% th%?ﬁgr’l ses moni toring

the tracking area ner g borln I's until a cell with at
| east 0n%40f1‘h@n&l-!{a§1§{o%m-£ﬁ‘!elr ﬂ&ﬁabl@gneaﬂlﬁl%f (;1% lﬁgvhﬁ'el;;’ﬁle%gw%klgﬁo&glﬁ UE
tracking area identity |i1st is detected The non- transitory computer
r eadabl e YrdMiSurdifor gpprisesvalugnb ey i a‘faﬂﬂéblﬁ@[f\x@?fkca!ﬁ Bied®P Vol M5 i ndi cat or
conprise a value of "IMS voice over PS sessions are not supported". 22.
The non-transitory conputer readable nmediumof claim 13, wherein the

net wor k provi ded Vol M5 i ndicator conprise a value of "IMS voice over PS

sessions are supported”. 23. The non-transitory conputer readabl e nedium
of claim 13, wherein the network provided Vol M5 indicator conprise a val ue
of "UE is not available for voice calls in the IMS'. 24. The

non-transitory conputer readable nedium of claim13, wherein the network
provi ded Vol M5 i ndicator conprises a value of "UE is available for voice
calls in the I M5".
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