WO 2016/033872 PCT/US2009/057384

1/15

116 Vs 100

118

120

rllZ I/— 114 104

126

122

S 128

< :) EXTERNAL
CORE NETWORK NETWORKS

FIG. 1



WO 2010/033872

PCT/US2009/057584

2/15
/-200
220
210 230
e 222
- » MME - -
UE » cNB |« ,
A E: PSTN
\ e Y | |
e N o PDN | |
L224 226 » IMS
236 |
APPLICATION IP ’
| NETWORK
e
7
app |y 238
SERVER

FIG. 2




WO 20610/033872 PCT/US2009/057584

3/15

/— 300

302
/—

APPLICATION LAYER

/ \
// \\
l/ \\
4 \
// . A
P N
// 4 \
/ o 326 32 \\
Cef e
\ «> | <> |
\\\ //
. 4
\\\ .
\___\-_‘ //

FIG. 3



WO 2010/033872 PCT/US2009/057584

4/15
/— 400
410
/-

UE a 412 4 ya 416 e 418
APPLICATION | | APPLICATION | | APPLICATION | | APPLICATION
TYPE 1 TYPE 2 TYPE 3 TYPE 4
b
PREFERENCE
INDICATOR
OR SOFT
REJECT

420
NETWORK /

FIG. 4



WO 2010/033872 PCT/US2009/057584

5/15
Ve
510 520 530 540
l APPLICATION [
APPLICATION l VE | NETWORK SERVER |

CONNECTION NEGOTIATION

N %

—REQ
REQUEST QoS

—
RE
QUEST Qos—_,

FIG. 5



WO 2010/033872

— 612

6/15

NETWORK 1

PCT/US2009/057584

/— 600

620

NETWORK 2

FIG. 6



WO 2010/033872

PCT/US2009/657584

7/15

/—700
([ START )

Y

702
TRANSMIT AN INDICATOR TO A |/
MOBILE DEVICE

Yy

INITIATE QUALITY OF SERVICE 704

(QOS) FOR SERVICE DATA FLOWS /

WHEN THE INDICATOR SPECIFIES
NETWORK-INITIATED QOS

r
SETUP QOS FOR SERVICE DATA
FLOWS UPON REQUEST FROM /- 706
THE MOBILE DEVICE WHEN THE
INDICATOR SPECIFIES DEVICE-
INITIATED QOS

END

FIG. 7



WO 2010/033872

8/15

/— 800

[ START )

Y

802
RECEIVE A PREFERENCE |/
INDICATOR FROM A NETWORK

INITIATE QUALITY OF SERVICE S04

(QOS) FOR SERVICE DATA FLOWS /

WHEN THE INDICATOR SPECIFIES
DEVICE-INITIATED QOS

WAIT FOR THE NETWORK TO
ESTABLISH QOS FOR SERVICE /— 806
DATA FLOWS WHEN THE
INDICATOR SPECIFIES NETWORK-
INITIATED QOS

END

FIG. 8

PCT/US2009/057584



WO 2010/033872 PCT/US2009/057584

9/15

900
/-

( START )

Y
TRANSMIT A REQUEST FOR e 902
QUALITY OF SERVICE (QoS) FOR

A SERVICE DATA FLOW

Y

904
RECEIVE A SOFT REJECTION -z

Y

906
WAIT FOR NETWORK-INITIATED |,/
QOS

END

FIG. 9



WO 2010/033872 PCT/US2009/057584

10/15

/— 1000

( START )

A
RECEIVE A REQUEST FOR /— 1002
QUALITY OF SERVICE (QoS) FOR

A SERVICE DATA FLOW

Y

/— 1004
TRANSMIT A SOFT REJECTION

Y

ESTABLISH A NETWORK- e 1006
INITIATED QoS FOR THE SERVICE
DATA FLOW

END

FIG. 10



11 "OI4

PCT/US2009/057584

11/15

AMONEN
a1 7
m.... |||||||||||||||||||||||||| 1
[ UALVILINF-IDIASA _
| SV QEIAILNEAI SDIAYES 40 ALITVAO |
| HLIA QI.LVIDOSSY SMOTI VIVA TIOW,
| MO NO Y04 FOTAYAS Y04 ALITVND |
| 9HAOANVH NOdN ‘ONLLSANOTY !
[ ¥Od LNINOJWOD TVORIIOAT |
IIIIIIII P
i —" ;

T “ SO0 SOD

| QALVLLINI-DIATA ¥O ! QAILVILINI-YIOMLAN

| i "

| QELVILINI-SOMIAN | WOd TONTUTITIAd wﬁﬁmwﬁ%%mmm

| 40 ANO SV SMOTd | V SAI410ddS V SHIAIFAS FOLVIIANI

| VLVA TIOI ¥O ANO | MOLVIIANI FHL MOLVOICANI HHL NV ONIAIADTY

| HLIM Q4LVIDOSSY | NAHM SOO HSIT19V.LSH NTHM MOTI VIVA Y W04 INEANOJNOD

| SOO DNIAJIILNAAI | OL NOMLAN TVOrdLOI1d

| 404 SO0 HNILSANOTY

| OJ INENOdWOD | V ONIMOTIV NOZ LNANOINGD

! TYONLDA1d _ M04d LNANOJIINOD TVOTAINETH

L | TVOTdLDATA |

0111 — 8011 — o011 — port —

WO 2010/033872

ﬂ_:l\ «(
0017




PCT/US2009/057584

WO 2010/033872

12/15

(AR K |

% AMOWANW

8171
| T T T e == T L 1 ml |||||||||||||||||||||||||| 1
| YIAOANVH NOdN | _ QILVLLINI _ i AOIATAA ”
ISTIOMLAN ALV VdSIA I -ADIAAQ MO GALVILINI | | ITIGOW HHL HLIM GILVIDOSSY |
| V OL SMOTd VLV A0 | | YOMLAN 10 INO SV MOTd | EYVEE L10VIEA ¥ 40 NOLLYALLOY |
| DNILSITV ONIONES | | VLY HOVA Y04 AD1A¥AS 40 | (  ONRINA SNOLLO NOLLVINOIINOD |
| ¥0d INENOJNOD | I ALITVNO ONIAALINAQL YOI ! | TODOLOYd JO LAS THL ONILLIASNVUL !
“ TYORLOE T | | INANOJWOD TYORIIDATE | | 404 INENOJWOD TVOILOTTE |
P | N P e e — — — | e e i

o1zt — ﬁ g — ﬁ e —" A
o
_ I
i .

! SNOILJO ! — o%m%%ﬁ oMd JDIATA ATIHON

| NOLLYINODLINOD MOTA VLVA V 404 FHL NO NOLLYOITddV AOIAAA ATFION

| 1000LO¥d 40 LS ! IOIAMAS 10 ALITYAD NV 40 SMOTd YLVA V OL 4OLVOIANI

| ¥ OLNINOLVOIANT b——— "0 /P o Do v 404 ADIAYAES 40 NV ONLLLIASNVYL

| FHL ONILVIOJJOONI | v ONLLAAIOY ALITVNO ONILVILINI MO INANOJINOD

| MOd INANOdWNOD | 04 LNINOINOD HOA INANOJNOD TYOLDgTd

|

_ TYOIELDATH m VAL TH TYORLOATE

L |

0121 _7 8021 — 90ct — port —
w01 —

/ 0021




WO 2010/033872 PCT/US2609/057584

13/15
1300 —
1302
/‘
MOBILE DEVICE
1316 1310
- -
MEMORY RECEIVER |«
F
1314 1312 1308
v v /
PROCESSOR |« DEMOD ANTENNA(S) |«
F 3
1320
/‘
TRANSMITTER
F 3
1304
» MODULATOR -
BASE J
\‘~1318 STATION(S) [

FIG. 13



‘WO 2010/633872

1400
N\

1406
N Rx ANTENNA(S)

A

PCT/US2009/057584
14/15
/— 1402
BASE STATION
— 1414 ~— 1416
» RECEIVER MEMORY
X
14
1412 ™ e 14
DEMOD » PROCESSOR
1420 ™

A

1408
N Tx ANTENNA(S)

» TRANSMITTER

T

MODULATOR |«

1418 -/

FIG. 14



PCTF/US2009/057584

WO 2010/033872

15/15

ST "OIA

32Inog
e1eq
\.\
9¢ST
‘.
20582000 ] » ALINL HADHI > 10882001 J
weaxy [ PN ] dADY ULAL e~ posRa "| weaxu
r 7 WA - < 7 7
1S9 8¢S1 0851 IPSSE TSl or<1 sl ISD
4. 4
7 >
10883201 |le—»| Arouwdy ATSS1 TSl AIOURA] le—p] J0SSII0LJ
~ i ~ u u d -~
0LST TLST ° ° TEST 0€sT
A h 4 4
<+ » UILIL HADY [ " Ja0ss920ag 108832044
208532014 ®lR( X <
< "HADY ULIALL |« ONIIN XL Bled XL Al_
~ ~ ~ r~ <A ond
09¢<t BpesT BIICT 0Ts1 PIST
B AN
¥ISS] epzsI 924n0§
0sS1 w__ N—
OISt -~
(4571



