AT COMMAND

1/10

5 256

- i ATCOMMANDS! 250
H RESPONSES 1
[ ]
\ 4 po—,
SYSTEM MODULES 220 PRCTOCOL PROTOCOL: SYSTEM (DUAL) RF
- STACKS STACKS } MODULES 54
USER CONFIG AND 210 260 270 ==
INTERFACE CONTROL i
APP NAS TA
. 280 (DU;ELg BB
CONNEC- TCP/UDP y .
TION HNDL ’ RRC CO;TG’ t
| [ |
TSDATA | iep| PROCESSOR PROCESSOR
201 PDCP/ 261
DATA g PS DATA
3 F 3
HANDOVER LINK
4 MAC SIW A 4
SELL MEMORY 202 PHY USIM MEMORY 252
RESELECTION SROGRAN RADIO PROGRAM
203 INTF Fify ad 253
| TELOPHONY [ = —

FIG. 2




i 321
AL 313 329
COMMAND {} >,
\UF > (ﬁ/ o
PR S . PS_DATA_OFF: on V)
CONFIG CHANGE _x_ R
PS_DATA_OFF: INACTIVE /331
CONFIG CHANGE _x_ S
PS_DATA_OFF: ACTIVE /341
C CONFIG CHANGE }351 _x_ P %
PS_DATA_OFF: INACTIVE
—

2/10

PGW/ IMS

~-301 GGSN 302 CN 303

O (&

CONFIG CHANGE
S_DATA_OFF: ACTIVE J~311

FIG. 3

Y

ESTABLISH OME OR MORE PDN CONNECTIONS BY A UE IN A MOBILE

401

COMMUNICATION NETWORK. THE UE IS CONFIGURED WITH
PS_DATA_OFF ACTIVE OR INACTIVE

+ 402

PERFORM A PS_DATA_OFF CONFIGURATION CHANGE AND TRANSMIT |/
AN INDICATION TO THE NETWORK FOR THE CONFIGURATION CHANGE

+ 403

START ATIMER IN RESPONSE TO THE CONFIGURATION CHANGE

v

PERFORM A SUBSEQUENT PS_DATA_OFF CONFIGURATION CHANGE | 404
WHILE THE TIMER 1S RUNNING. THE UE 1S PROHIBITED FROM SENDING |/

SUBSEQUENT INDICATION FOR THE SUBSEQUENT PS_DATA_OFF
CONFIGURATION CHANGE

v
FIG. 4



3/10

C

C

(

IMS
siM2 | [ sm1 | 501 PGWIGGSN [_ 507 ON 503
|
|
< PDN AND TSM CONNECTIONS 511
| |
| PON AND ISM CONNEGTIONS % 512
CONFIG CHANGE
PS_DATA OFF=
ACTIVE 5? a =
551 \/ >, (ﬁ/ .
TR PS_DATA OFF: on \J
PS_DATA_OFF=
INACTIVE 532 -
a1 { ;. > fﬁ/
\/ = .
PS_DATA_OFF: off v
PGWIGGSN IMS
\ AP \ \ MD \ - 601 - 602 CN 603
I l
| |
TURN ON WiFi
PS_DATA OFF: ACTIVE 611 613
> 612
AT COMMAND {} >, (ﬂﬁj ;
— K FS DATA.OFF on | | U
< 615 L DATAORF:
TURN OFF WiFi
PS DATA OFF: INACTIVE 621 623
> 622
AT COMMAND {} > 2/24
L¥4
«— K PS_DATA OFF: off \ =
< 625 _UATAOFF:
TURN ON WiFi
PS_DATA OFF: ACTIVE 631 633
> 632
AT COMMAND .fi[/ >, o
y, > A
«—X PS_DATAOFF.on | | U d
< 635 _DATAORE:

FIG. 6




4110

Y

ESTABLISH ONE OR MORE PDN CONNECTIONS BY A UE IN A MOBILE
COMMUNICATION NETWORK, THE UE IS CONFIGURED WITH
PS_DATA_OFF ACTIVE OR INACTIVE

701

v

DETECT ATRIGGERING CONDITION FOR PS_DATA_OFF
CONFIGURATION CHANGE

702

v

TRANSMIT AN INDICATION TO THE NETWORK FOR INDICATING
PS_DATA_OFF IS ACTIVE IF THE CONDITION IS SATISFIED

703

v

CHANGE PS_DATA_OFF CONFIGURATION TO INACTIVE WHEN THE
CONDITION IS NO LONGER SATISFIED. THE UE TRANSMITS ANOTHER
INDICATION TO THE NETWORK FOR INDICATING PS_DATA_OFF IS
INACTIVE

704
»

v
FIG. 7

UE L. g PGWIGGSN |_ g

IMS
CN [~803

C

CONFIG CHANGE 45
PS_DATA OFF: ACTIVE &1

( RATCHANGE g

1T
1/
A

A
y
A 4
(8
>\§

PS_DATA_OFF: on

P BETTER PERFORMANCE

C

PS |

CONFIG CHANGE o
DATA_OFF: INACTIVE 841 /ﬁj
]

Y

PS_DATA_OFF: OFF

L
y
v
CDlg
%]

(

RAT CHANGE )x 861

FIG. 8

A 4



5/10

IMS
| AP ] \ MD \ - 901 PGWIGGSN [ o02 ON 903
/ 911
<\I PDN CONNECTIONS
/1
MMTEL VOICE 912
\\]
CONFIG CHANGE
PS_DATA_OFF: ACTIVE 921 SERVICE
T COMMAND 923 CONTINUITY
- §22 (ﬁ/ 924
1 [ »
Y » K
P - PS_DATA OFF: on U
OK
( RAT CHANGE }_ a1
J\A\J ‘ MMTEL VOICE 5
ESTABLISH ONE OR MORE PDN CONNECTIONS BY A UE IN A MOBILE | 1001
COMMUNICATION NETWORK. THE UE ACCESS THE NETWORK USING
AN ORIGINAL RAT FOR IP SERVICE
v 1002
PERFORM A FS_DATA_OFF CONFIGURATION CHANGE AND TRANSMIT
AN INDICATION TO THE NETWORK FOR THE CONFIGURATION CHANGE
v 1003
DETERMINE A TRIGGERING CONDITION TO CHANGE TO A TARGET RAT |/
UPON THE PS_DATA_OFF CONFIGURATION CHANGE
CHANGE TO THE TARGET RAT WHEN THE TRIGGERING CONDITION IS | 1004
SATISFIED. THE UE IS ABLE TO IMPROVE PERFORMANCE OR CONTINUE |/
TO RECEIVE A SPECIFIC IP SERVICE USING THE TARGET RAT UPON THE
CONFIGURATION CHANGE

v
FIG. 10



6/10

| 1
! 1101 1102 1103 i
|
: RESPONSES 2  MT STATUS t
| 1
f TE TA MT :
| AT COMMANDS MT CONTRO |
: (PS_Data_Off) ! :
]
N R :
2_ NETWORK
1100 MESSAGES

USER & APPLICATIONS NETWORK

* [Basic Version] PS Data Off Configuration +CPSDO

Command Possible response(s)

(#1)+CPSDO= [<PS_Data_Off>] +CME ERROR: <err>
(#2)+CPSDO=[<PS Data Off>[,<IMS requirement>]]
Mote: <PS _Data Off> could a bitmap or a combinaticon
of the following parameters:

= <PS Data Off roaming>,<PS Data Off non-roaming:>

= <F5 Data Off SIP>,<P5 Data Off non-SIF>

<PS Data Off Roaming SIP>,<PS Data Off Roaming non-
S‘TP;,-(PS_T)H l.; Off zu.\;—RtJam'l rlg_STP,\Tﬂ'\PS_DHl.a 0[1'_ non=
Roaming_non-sSIp>

+CPSDO? (#1)+CPSDC: [<PS Data Off>)
(#2)+CPSDO: [<PS Data Off>
[,<IM5 requirement>]]

+CPSDO="? (#1)+CPsDO:  (listof supported
<FPS Data Off>s)

(#2)+CpsDo:  (listof supported

<PS Data Off>s), (list of supported
<IMS requirement>s)
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COMMAND

POSSIBLE RESPONSE(S)

+CGDCONT=[<cid>[,<PDP_t
ype>[,<APN>[,<PDP_addr>[
,<d_comp>[,<h_comp>[,<IP
vdAddrAlloc>[,<request_ty
pe>[,<P-SCF_discovery>
[,<IM_CN_Signalling_Flag_|
nd>[,<NSLPI>[,<securePCO
>[,<IPv4_MTU req>][,<PS_
Data_Off>]11111111111]

(SET)
[+CGDCONT: <cid>,<PDP_type>,<APN>,<PDP_addr>,<d_comp>,<h_c
omp>[,<IPvd4AddrAlloc>[,<request_type>[,<P-
CSCF_discovery>[,<IM_CN_Signalling_Flag_Ind>[,<NSLPI>[,<secureP

+CGDCONT? CO>[,<IPv4_MTU req>][,<PS_Data_Off>11111111

(READ) ) [<CR><LF>+CGDCONT: <cid>,<PDP_type>,<APN>,<PDP_addr>,<d_co
mp>,<h_comp>[,<IPvdAddrAlloc>[,<request_type>[,<P-
CSCF_discovery>[,<IM_CN_Signalling_Flag_Ind>
[,<NSLPI>[,<securePCO>[,<IPvd_MTU_req>][,<PS_Data_Off>]]1]]1]
[...]]
+CGDCONT: (range of supported <cid>s),<PDP_type>,,,(list of
supported <d_comp>s),(list of supported <h_comp>s),{list of
supported <IPv4AddrAlloc>s),(list of supported
<request_type>s),(list of supported <P-CSCF_discovery>s),{list of
supported <IM_CN_Signalling_Flag_Ind>s) ,(list of supported
<NSLPI>s),(range of supported <securePCO>s),(list of supported
<IPv4d_MTU_req>s),(list of supported <PS_Data_Off>s)

=7
?_fEingNT ’ [<CR><LF>+CGDCONT: (range of supported

<cid>s),<PDP_type>,,,(list of supported <d_comp>s),(list of
supported <h_comp>s),(list of supported <IPv4AddrAlloc>s),(list of
supported <request_type>s),(list of supported <P-
CSCF_discovery>s),(list of supported <IM_CN_Signalling_Flag_Ind>s)
,(list of supported <NSLPI>s),(range of supported
<securePCOz=>s),(list of supported <IPvd_MTU_reqg>s),(list of
supported <PS_Data_Off>s)

[...]]
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+CGCONTRDP[=<cid>]
(READ)

[+CGCONTRDP: <cid>,<bearer_id>,<apn>[,<local_addr and
subnet_mask>
[,<gw_addr>[,<DNS_prim_addr>[,<DNS_sec_addr>[,<P-
CSCF_prim_addr>
[,<P-CSCF_sec_addr>[,<IM_CN_Signalling_Flag>[,<LIPA_indication>
[,<IPvd_MTU>][,<PS_Data_Off>]]1]11111]

[<CR><LF>+CGCONTRDP: <cid>,<bearer_id><apn>[,<local_addr and
subnet_mask>
[,<gw_addr>[,<DNS_prim_addr>[,<DNS_sec_addr>[,<P-
CSCF_prim_addr>

[,<P-CSCF sec_addr>[,<IM_CN_Signalling_ Flag>[,<LIPA_indication>
[,<IPvd_MTU=][,<PS_Data_Off>]]1]11111]

[...]]

+CGCONTRDP=?
(TEST)

CGCONTRDP: (list of <cid>s associated with active contexts)
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(#1)+CAPSDO=[<apn>[,<PS_Data_Off>]] +CMEERROR: <err>

(#2)+CAPSDO=[<apn>[,<PS_Data_Off>

[.< IMS_requirement >]]]

(#1)[+CAPSDO: <apn>, <PS_Data_Off>
[<CR><LF>+CAPSDO: <apn>, <PS_Data_Off>]

+CPSDO? [..]]
(READ) (#2)[+CAPSDO:

<apn>, <PS_Data_Off>[,<IMS_requirement>]
[<CR><LF>+CAPSDO: <apn>,
<PS_Data_Off>[,<IMS_requirement>]]
[..]]

+CPSDO=? (#1)+CAPSDO:(list of supported <PS_Data_Off>s)

(TEST) (#2)+CAPSDO:(list of supported <PS_Data_Off>s),(list

of supported <IMS_requirement>s)
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COMMAND POSSIBELE RESPONSE(S)

[+CABTRDP: <apn>,<residual_backoff timer>[,<re-
attempt_rat_indicator>[,<re-
attempt_eplmn_indicator>[,<NSLPI>][,<PS_Data_Off>]]]]
+CABTRDP[=<apn>]

(READ) [<«CR><LF>+CABTRDP :<apn>,<residual_backoff_timer>[,<re-

attempt_rat_indicator>[,<re-
attempt_eplmn_indicator>[,<NSLPI>][,<PS_Data_Off>]]]

[..]]

+CABTRDP: (list of supported <re-attempt_rat_indicator>s),(list of
+CABTRDP=? (TEST) supported <re-attempt_eplmn_indicator>s),(list of supported
<NSLPI>s), (list of supported <PS_Data_Off>s)
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