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(57) Abrege/Abstract:

Embodiments of a system and method to identify and differentiate background traffic are generally described herein. In some
embodiments, a transcelver Is arranged to wirelessly transmit and recelve packets over a communications network and a
processor, coupled to the transcelver, Is arranged to provide an indication identifying packets associated with background traffic.
The Indication identifying packets associated with background traffic includes a bit in a header of a packet, wherein the bitis setin a
first state to indicate the packet is associated with background traffic and the bit Is set In a second state to indicate the packet Is
assoclated with active traffic, or an identification of a port number and a protocol type associated with background traffic. The
processor Is further arranged to provide an indication for differentiating background traffic.

AR 2L N,
‘-‘:e‘-'-.n:-:\'\: .iﬁ. N7
» .
e [/ /4

* . e :
C an adH http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca oric B B T o,

. SRR A AT Y
OPIC - CIPO 191 l




WO 2013/170194 A1 [HJ 1! ORI A0 000 NSO R

(43) International Publication Date
14 November 2013 (14.11.2013)

CA 02871107 2014-10-20

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burecau

=
WIRPO I PCT

(10) International Publication Number

WO 2013/170194 Al

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(74)

International Patent Classification:
HO4L 12/70 (2013.01)

International Application Number:
PCT/US2013/040618

International Filing Date:
10 May 2013 (10.05.2013)

(81)

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,

Filing Language: English
Publication Language: English
Priority Data: /M, LW .
61/646,223 11 May 2012 (11.05.2012) US

Applicant: INTEL CORPORATION [US/US]; 2200
Mission College Blvd., Santa Clara, California 95054

(US).

Inventors: VANNITHAMBY, Rath; 13470 NW Alvada
Street, Portland, Oregon 97229 (US). ZHU, Jing; 13384
NW Manzonm Street, Portland, Oregon 97229 (US). JHA,
Satish C.; 2111 NE 25th Ave, Hillsboro, Oregon 97124
(US). KOC, Ali T.; 2356 NW Edinburg Dr., Hillsboro,
Oregon 97124 (US).

Agents: MADDEN, Robert B. et al.; Schwegman Lund-
berg & Woessner, P.A., P.O. Box 2938, Minneapolis, MN
55402 (US).

(84)

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(34) Title: METHOD TO IDENTIFY AND DIFFERENTIATE BACKGROUND TRAFFIC

(57) Abstract: Embodiments of a system and method to identify and differentiate backg

B

i Figid Deseription . S0
. e o pe e o . e W
Background Tratfic Classificetion Type 100 = hased on the new bit in the P neadar -~ ;oa"."‘_.-.:'-_‘:"_:j_
/{BTCT} (2 bits} 01 = based cn port number and protecol "
,,.&"""f/ 10 = based on time e it e 844
‘ /,Mr/ i1 = Reserved for future Luse e
810 _ L, -y
_ MewBitinfo (6 bits)/ When BTCT = @ .. ﬁ—: e NP
/ ATCF {22 bitsy/ Tiis field is 6 hits e,
.-*r///,////‘ SATF (& bits) Laftimast 2 bits = Represant bit number in the iP header M”“““*«-?M S5
230 -~ ,%7 Type of Saervice field
593 //r:% fext 2 bits = Reserved
o /K' Righumost 1 bit = indicates what velue of abiove bitin Ted of 8
824 header says that trathic is background traffic
For example when the rightmost bit = 1, it yieans the tratfic is
hackground when aobve itin Toh of Z Heager = 1
When BTCT =€ e
Tris freld s 22 bits Q&M
Leftmost § kits = source port number S
, N i s . . M,
Mext 9 nits = destination port number “'--35@
Remaining Rightmost 4 Bits = protocot type
When BTCT = 18 "
830~ This field is 22 bits TesEEmn
2 Leftrmost U1 bits = start tirpe {in seconds} e S0
Sy Neyt 11 oits = end tima {in seconds) 490
_\' ] - - - - . - - ' :. -
2372 ™ Da-Pricritized {1 hit) 1 = De-Prioritize background traffic whenever there is other = &t
R e ot ~ - 882
. narmai/active traffic e
— e e
""‘“ﬁ% (= Do nnt De-Priorivize background traific -7 ° 290
83 ~Halg-Time {5 bits} Specifies Maximurn Time for which efNodeB can walt 10 wake up
m.._\ user after getting DL nacket tor the same user. =t
T PR P . . . .
= 111130 may reprasent infinite hold time, 1
e Mmoo e e e e e e e e e e e e e g T T e e e e e e e //
ﬁ.‘h“‘-\"““—.. A __-Jv
R Heserveg

round traffic are generally described herein.

In some embodiments, a transceiver 1s arranged to wirelessly transmit and receive packets over a communications network and a pro-
cessor, coupled to the transceiver, 1s arranged to provide an indication identifying packets associated with background traffic. The

indication identifying packets associated with backg

round traf]

ic includes a bit in a header of a packet, wherein the bit 1s set in a first

state to indicate the packet 1s associated with background tratfic and the bit 1s set in a second state to indicate the packet 1s associated

with active traffic, or an identification of a port number and a protocol type associated with backg

ther arranged to provide an indication for differentiating background traffic.

round traffic. The processor is fur -
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METHOD TO IDENTIFY AND DIFFERENTIATE BACKGROUND

TRAFFIC
N

{3001 ] This apphication claims the benefit of priority to U.N. Provisional
Patent Application Serial No. 61/646,223, filed on May 11, 2012, which 18
meorporated herein by reference i s entirety,

16

BACKGROUND

{30021 Background traffic occurs when a computing device sends and

receives data-files in the background. The packets/tratfic generated without the
user invelvement or that the user 18 not necessarily expecting is generally called

15  backeground traffic. Emerging applications, such as social applications {e.g.,
Facebook, Twitter, etc.) also generate background trattic on top of the trathc that
1s generated with the user involvement. Background traftic 18 one of the
classical data comrmunication schemes characterized by the destination not
expecting the data within a certamn tume. Examples include background delivery

20 of E-mails, SMS, and download of databases and reception of measurement
records. With regard to social media, background data mchudes Facebook and
Twitter updates while the user 18 not actively using the device. Due to the social
nature, background tratfic generated by social applications, et¢. 18 very freguent
and has smaller packets.

25 [5O3 Two major 1ssues associated with background trathic are: (a)
background traitic makes the device to recerve/transmit this trathic when 1t 1s
generated and does not aliow the device to be 1 low power mode continuously
for a long period of time, hence, consumes battery power unnecessarily, (b)
background traffic makes the device to come out of the low power mode and

3¢ make connectivity {0 the network frequently to recerve/transmit the background
iraffic, hence, adds substantial air mterface signaling overhead.

B804} Two raajor problem areas include determiming how to idenhity

background traffic and how to differentiate background tratfic from regular
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trattic.

BRIEF DESCRIPTION OF THE DRAWINGS

{BOO5] in the drawings, which are not necessarily drawn o scale, like

LN

numerals may describe sumilar components mn different views. Like numerals
having different letier suffixes may represent different mnstances of sumlar
components. The drawings 1Hustrate generally, by way of example, but not by
way of limatation, various ermbodiments discussed i the present document.
3306} Fig. 1 dlustrates a block diagram of a communications network

i  according to an embodiment;

{087 Fig. 2 1tlustrates states of UE according to an erobodivaent;
LHEILY Fig. 3 iHustrates an {P header according to an embodiment;
{BGG9] Fig. 4 dlustrates a more detaded view of the Type of Service 1P

header field according to an embodiment;

15 [GG19] Fig. 5 iHustrates a system wherein a second method associated
with applications 1s used to mdicate to a device the type of tratlic via an APl
according to an erbodiment;

{3011 Fig. 6 ilustrates a system wherein an uphnk butter 18 provided for
use when identifving background traffic according to an embodiment;

20 [B812] Fig. 7itustrates a Background Traffic Identification and
Differentiation Rules (BTIDR ) media access control (MAC) control clement
(CE) according to an embodiment;

LR Fig. 8 shows a table providing a description of the BTIDR MAC
CE ficlds according to an embodiment; and
25 (G814 Fig. 9 iHustrates a block diagram of an example maching to

identify and differentiate background traffic according to an embodiment

N2
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DETAILED DESCRIPTION
{B015] Fig. 1 itustrates a block diagram of a cornmunications network
100 according to an cmbodiment. In Fig. 1, an cvolved packet core 110 1s
coupled to Universal Terrestrial Radio Access Network (UTRAN) 1172,
cNnodeBs 114 m an LTE network, WLAN 116, WiMAX 118, Non-3GPP (3rd
Generation Partnership Project) networks 120, packet data networks 122, ¢c.g.,
internet, and public swiiched telephone network (PNTN) 124, The PSTN 124 15
the network of public circuit-switched teiephone networks and inchudes
telephone lines, fiber optic cables, microwave transmisston links, celiular
networks, conumnunications sateliites, and undersea telephone cables, all inter-
connected by switching centers. The PNTN 124 thus allows any telephone o the
world o communicate with any other,
{3016] User cquipment {UE} 130, 132 may access network services via
cNodeBs {evolved nodeBs) 114 and UTRAN 112, respectively. UE 138, 132
may include many different types of devices rangmg from sitmple mobile
telephones to digital televisions. The evolved packet core 110 may support a
mix of radio transmission technologies including GSM, WCDMA, and UMTS
LTE wide radio channels. Moreover, the evolved packet core 110 uses an IP
packet system, which can access other types of networks, such as the PSTN 124,
PDN 122, WLAN 116, WiMAX 118, trusted non-3GPP 120 networks, elc.
through the usc of gateway (GW) devices. The evolved packet core 110 may
include a home subscrber server (HSS) 140, an authentication, authorization and
accounting {AAA) device 142, a packet gateway (P-GW) 144, a serving gateway
(S-GW) 146, a mobility management entity (MME) 148, a serving GPRS
support node (SGSN}Y 150 and a gateway GPRS support node (GGSN) 152,
General packet radio service {GPRS) 18 used to support packet ornented maobile
data service on the 26 and 3G cellular communication systems. The UTRAN
{12 mncludes a NodeB 160 and a radio network controlier (RN} 162, The
UTRAN 112 15 coupled to the evolved packet core 110 via the RNC 162 and the
SGON 150, The eNodeBs 114 are coupled to the MME 148 n the evolved
packet core 110, The WiMAX network 118 15 coupled to the evoived packet

core 110 via the P-GW 144, The P-GW 144 also couples the evolved packet
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core 110 to the WLAN 116, the trusted non-3GPY network 120, the Internct {or

other packet data network} 122 and the PNTN 124,

(G317 Fip. 2 illustrates states of UE 200 according to an embodiment,
As shown i Fig. 2, UE may stay m DETACHED 210, ACTIVE 220 and IDLE

230 states. The UK may transition from an OFF state 240 to the BETACTED
state 210, The DETACHED state 210 represents the time when UE 18 not
registered with network and hence not known to the network., The ACTIVE
state 210 occurs when the UE registers 250 with the network {o connect to radio
resource control (RRC), wherein the UE establishes radio bearers (signaling and
data radio bearcrs) with a serving eNodeB in order to transmut/receive
uplink/downlink data and control messages. When the UE 18 m the ACTIVE
statc 220, the UE 15 known to the network at the cell level, The ACTIVE state
22018 where UE 15 most active and all data packet transmission related to the UE
takes place. When there s no data activity 270 for a long duration, UE releases
radio bearcrs and enters IDLE state 230, In the IDLE state 230, the UE 18 known
to the network at a tracking arca level and can be reached by the network
through paging messages. Whenever, there 1s uplink or downlink data related to
the UL, the user first moves (o the AUTIVE state 220 1o process new data 28{).
The UE 15 again connected to RRC 1 order to send or receive the data. The UE
may de~-register 260 with the network to fransition to the DETACHED state 210,
LHH %] Fig. 3 illustrates an {P header 300 according to an embodiment.
The IP header includes a Version field 310, an THL held 312, a Type of Service
ficld 314, a Total Length ficld 316, an Identilication ficld 320, Flag ficlds 322, a
Fragraent Oftset ficld 324, a Time To Live field 330, a Protocol ficld 332, a
Header Checksum field 334, a Source 1P Address field 340, a Destination [P
Address ficld 350, a ficid for Options 360 and a ficld for Padding 362,

{3319 Fig. 4 ilhustrates a more detailed view of the Type of Service 1P
header ficld 400 according to an embodiment. The Type of Service 1P header
field 400 mcludes Bits 0-2 to wmdicate Precedence 410, Bil 3 {o wdicate Delay
412, ¢.¢., Normal Belay when set to O and Low Delayv 414 when setto 1, Bit 4 (o
indicate Throughput 414, ¢.g., Normal Throughput when set to § and High

Throughput when set to 1, and Bit 5 to indicate Reliability 416, ¢.g., Normal
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Keliability when sct to § and High Reliability when set to 1. Bits 6-7 430 are
reserved for future use, but herein, according to an embodiment, it 6 432 may
be used to dentify background tratfic,

3620 However, according to ernbodiraents described heremn, several
methods for providing an indication to wdentify and/or ditferentiate background
traffic may be used. Apphications may et the device know of the background
traffic via an application programming nterface {API) and/or the device may
perform mielligent prediction of background traffic,

{621 There are two methods for applications to indicate to the device
the type of trathic via an application programming intertace (API). As
mentioned above, Buts 6-7 430 of the Type of Service IP header tield 400 are
reserved for future use. However, one of these bits can be harvested to identity
background trathic. For exaraple, bit 6 432 may be used to wdentity background
traftic by usimg bit 6 432 1o indicate normal packet/tratfic when set to 0 and to
indicate background packet/trattic when set to 1. This mformation may be
passed to the device via an APl and cach packet may carry the mformation
provided by bit 6 432, A UE may thus wdentity the type of packet/trathic by IP
packet header miormation.

G322 Fig. 5 ilustrates a system SO0 wherein a second method
associated with applicabions 1s used to indicate t0 a device the type of traflic via
an AP1 according fo an embodumnent. In Fig. 5, a first application 510 accessing
APL 1 520 may wdentity, to the device, the port number, ¢.g., Port 1 530, and the
protocol type, TCP 340, that s sending and/or recerving background traffic. In
Fig. 5, the first application 510 may also access APE2 522

{823} The first apphication 310 accessing APH 1 520 may thus identily,
to the device, whether Port 2 532 and protocol type, UDP 542 18 associated with
transmission and/or receipt of background trattic. In case there are multiple
appiications running on the UE 502, e.¢., first application 510 and sccond
application 512, the UE 302 may cnier a low power mode only for the durabion
when both the fivst application 310 and sccond application 312, including Port 1
530, Port 2 532 and Port n 534, are sending background trathic. Portn 334 may

also be identified to be using a TCP protocol 544 for background traffic.

LN

PCT/US2013/040618
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However, even n this duration of ttime, the UE 502 may be benefitted from
background trattic identification and ditferentiation by reguesting de-
prioritization of background trathic to the eNodeB 550, Radio 560 includes,
among other components, a transceiver 362 transmits and recerves trathic via
antenna 562, First application 310 and second application 512, as well as the
wlentification and differentiation of background trathic, are implemented by
processor SH4. Processor S14 provides the mdication for wentitying and
differentiating background fraffic. Radio 560 may transition between an
ACTIVE state, an {DLE state, DETACHED state and POWERED-OFV state.
The IDLE state may be entered when the device 1s unattended, when the screen
is turned oft, etc. Accordmgly, the radio 560 between device/UE 502 and
BS/eNode B 550 transitions to the IDLE state.

| 3024] Fig. 6 ilustrates a system wherein an uphnk butter 18 provided for
use when identifving background trattic according to an embodiment. The user
equipment 610 may perform miclligent prediction of background trattic. The
UE 610 inciudes a UE uphink butter/server 623, Source processes 6360
provide/receive packets over a channel 640 fror the UE uplink butter/server
620, The user equipment 610 may recerve packets trom an eNodeB 640 i the
UE uplink buffer/server 620 over channel 650, The cNodeB 640 includes
recerver processes 668, a butter/server 670 lor butfering received/sent packets
and a radio 682 for receiving and transmitting the packets. The UE 610 mcludes

a processor 670 tor pertorming operations of the UE 610 and the eNodeB 640

includes a processor 672 tor performing operations of the eNodehB 640,
{B025] When the UE uphink butter/server 620 receives packets, the UE

610 may categorize the received packets. The packets received at the UE uphink
bufter/server 628 are stored when the UE 1s 1n unattended mode, 1.e., there 18 no
user involvement at the UE 618, ¢.g., when the screen and/or when the radio 680
ot 1s turned off. After background traffic has been identified, the UE 610 must
be mstructed how to difterentiate the background trathic, The UE 610 idenfitics
the backeround traffic i the UE uphink buffer/server 620 and treats the
background trathc appropriately. For exaraple, when background trathic comes

to UE uplink buticer/server 620, the UE does not wake up from low power mode

0



CA 02871107 2014-10-20

WO 2013/170194 PCT/US2013/040618

LN

10

i3

to send this background traftic. Instead, the UE 610 may keep the background
tratfic m the UE uphnk bulter/server 620 for up to a certamn period of tiroe or tll
the UE 610 wakes up agam and the radio 680 is turned on.

| 3026] in the downhmk, a mechamsm for the eNodeB (base station) o
identity and differentiate the background trattic 1s provided. As described above
with reference to Fig. 4, a UE may provide information to an eNodeB regarding
how to 1dentily the background tratiic based on the use of previously reserved
bits 430 1 the Type of Service ficld of the IP header 400, e.g., bit 6 432,
Alternatively, as described above with reference to Fig. 5, the UE 332 may
provide the port number 530-534 and protocol type 540-344 from UE 502 o the
eNodeB 330 or the start/end tivoe of background trathe.

(6271 Fig. 7 ilustrates a Background Tratiic Identification and
Differentiation Rules (BTIHDR ) media access control {(MAC) control element
(CE} 700 according to an embodiment. The MAC CE 15 one type of information
element that may be used to provide an wdentification to identity and/or
differentiate background tratfic according to an embodunent. fnFig. 7, a
Background Traffic Classification Type (BTCT) ficld 710 mcludes 2 bits. A
NewBitinto ficid 720 may be 6 bits or 22 bits. A De-Prioritized field 73018 1 but
and a Hold-Time ficld 740 15 6 bits. A Reserved field 730 15 provided for use of
bits i the BTIDR MAC CE 700, A tust BTCP/BATP ficld 722 and a second
BTCP/BATP ficid 724 arc aiso provided.

| B028] Retlerring agam to Fig. 5, comrouracation between UE 502 and
the network, ¢.g., an eNodeB 5350, may mclude signaling message, ¢.g., RRC
370 or NAS 572 messages and control commmand exchange between UE 502 and
an eNodeB 550, 1.¢., not the data traftic. In UMTS, RRC 570 and NAS 572
mcssages function as communication between UE 502 and the eNodeB 550,
However, 1o L'TE, there are several communication paths at the MAC layer. The
MAC control element (MAC CE) 580 may be uscd to carry special control
information.

(629} Fig. 8 shows a table providing a description of the BTIDR MAC
CE ticlds 8300 according to an erwnbodiment. The BTIDR MACU CE helds RO0

include Background Trathic Classification Type (BTCT) 818, NewBitinto 820,
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Background Trathtic Classification Parameters (BTCP) 822, and Background
Activity Time Parameters (BATP) 824, A 1 bit De-prionttized field 830, a 6 bt
Hold-Time field 832 and a reserved ficld 834, The Background Traffic
Classification Type (BTUT) field 81018 2 bits and may be 00 to indicate the

LN

identification of background traffic 15 based on the new bit 1n the 1P header 840,
01 to indicate the identification of background tratfic 1s based on port number
and protocol 842, 10 to mdicate the wdentification of background trathic 1s based
on time 844 and 11 18 assigned to a reserved field 846,

G301 When BTCT s equal to 00 850, the BATP field 1s 6 bits, wherein

10 the leftmost 3 bits represent the bit number in the IP header Type of service
ficld. The next 2 bits are reserved. The rightmost 1 bit 18 used to mdicate what
value of above bit in Type of Service field of 1P header indicates that the traffic
18 background trattic. For example when this rightmost bit =1, the trathtic s
background traffic when above bit in Type of Service field of IP header =1,

15 (G311 When BTCT 1s cqual to 01 260, the BTCP ficld 15 22 bats,
wherein the leftmost 9 bits identity the source port number, the next 9 bits
identify the destination port number and the remaimning rightrnost 4 bits wdentify
the protocol type.

{3321 When BTCT 1s cqual to 10 870, the BTCP ficld 1s 22 bats. The

20 lettmoost 11 bits wdentity the = start tirmae (in seconds) and the next 11 bits identity
the end time (in seconds).

36331 The De-Priortfized ficld 830 1s 1 bit. When the De-Prioritized
ficld 830 18 set to 1 KKQ, background tratiic 1s de-prioritized whenever there 18
other normal/active trattic. When the De-Prioritized field 830 18 sct to (0 882, the

25 background traffic 1s not depriorttized. The Hold-Time field 832 15 6 bits. The
Hold-Time field 832 specifics a maximum time for which the cNodeB can wait
to wake up after getling DL packet for the same user 880, 111111 may represent
infintte hold-time. The R ficld indicates a Reserved ficld 892.

{B034] Referning to both Fig. S and Fig. 8, the MAC CE mformation may

30 be sent from the UE 502 to eNodeB 550 for identitying background traffic. The

length of the MAC CE field 800 s fixed. The actual length of the MAC CE 800

wili be either 4 byies or 2 bytes based on implementation. NewBitinto (6 biis)
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S2U0/BTCP (22 bits) 822/BATP {6 bits) 824 ticlds will contain only one of the
NewBitinto (6 bits) 820, BTCP (22 buts) 822 and BATP (22 bits) 824pararoetiers.
The UE 502 may tell the eNodeB 558 how to differentiate/treat the background

trathic, e.g., the UE 502 18 1n IDLE wode the UE 502 does not need to be

LN

brought out of IDLE mode for the eNodeB 350 to send this background traffic.

The UE 302 may also specity 4 maximurn time period that the eNodeB 350 may

hold the background trattic at a downlink butter at the ¢NodeB 550 betore the

cNodeB 550 wakes up the UE 502 to send these packets. For cxample if

Discontinuous Reception (DBRX) tunctionality 1s enabled at the UE 582, the

10 eNodeB 550 wili wake up the UE 502 dunng the last BRX ON duration, which
occurs betore the end of specified maximurg packet holding time duration.
(B3 5] The UE 502 and the ¢NodeB 550 negotiate phases in which data
transfer occurs. During other timnes the UE 302 turns ifs receiver off and enters a
iow power state. The UE 302 will wake up during scheduled periods to ook for

15 itsmessages. UEs that are in 1dic mode may monttor the Physical Downlmk
Countrol Channel (PDUCH) for Paging-Radio Network Temporary fdentity (P-
RINTT}, which 1s used for paging to receive paging messages from the eNodeB
550. The UE 502 needs to monitor the PRCCH only at certam speailic paging
occasions sct by the UE 302, 1.¢. only at specific subframe in a specific radio

20 {rame. At other times, the UE 302 may go to sieep mode to save battery power.
Note that a really long time period could mean that the eNodeB 550 does not
need to wake up the device to convey the background traffic. Furthermore, the
UE 502 also could specity a rule regarding how the background trathic can be
treated, ¢.g., de-prioritized, when there 1s normal tratfic present for the same

25 UE/flow i the connected mode.
{3036] BTIDR 590 may be sent to eNodeB 550 from UE 502 by
including miormation m one of the miformation clements (1Es) of uplink DCCH
{dedicated control channel) messages. DUCH 15 the ogical channel assigned to
UE 302 when the UE 582 15 allocated an RRC connection 570, UL-DCCH

30 Messages inciude UEmformationResponse-r9,

RCConnectionReconfigurationComplete,

RCConnectionReestablishmentComplete, and RRCConnectionScetupComplete

Y.
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messages. 1Es sent via RRC 570, NAS 572 or MAL CE 588, e.¢., UE-BTIDR-
ri1, may mclude BTIDR miormation. UE-BTIDR-r11 can be defined as one of
the relcase 11 noncritical extensions of existing IEs.

{3637 For example UE BTIDR-r11 may be incorporated 1o
UblmtormationResponse message. The UBEmtormationResponse message may
be used by the UE 302 to transter request information. The description of UE-
BTIDR-rll ficlds 1s symilar to that of the fields described above with reference to
BTIDR shown i Fig, 8. Smmlarly, UE-BTIDR-rll can be intecgrated as a
noncritical extension m other UL-DOCH Messages, such as
R{CConnectionReconfigurationComplete,
R{CConnectionReestablishmentComplete, and RRCConnectionSctupComplete.
{GG35] Fig. 9 ilustrates a block diagram of an example machine 903{ to
identify and difterentiate background traffic accordimg to an embodiment upon
which any one or more of the techniques {€.g., methodologies) discussed herein
may perform. In alternative embodiments, the machine 900 may operate as a
standalone device or may be connected (€.g., networked) to other machines. fna
networked deployraent, the machine 900 may operate m the capacity of g server
raachine and/or a chient mnachine n server-chient network environments. o an
examplie, the machine 900 may act as a pecr machmne 1 peer-to-pecr (P2P) (or
other distributed) network environment. The machine 900 may be a personal
computer (PO}, a tablet PC, a set-top box (8T8}, a Personal Digital Assistant
(PDA), a mobiie telephone, a web appliance, a network router, switch or bridge,
or any machine capable of executing mstructions {sequential or otherwise} that
specity actions to be taken by that machine. Further, while a single machine 1s
iHlustrated, the term “maching” shall alse be taken o 1nclude any collection of
rnachines that individually or jointly execute a sct {or multiple sets) of
instructions to perform any one or more of the methodoiogies discussed heren,
such as cloud computing, software as a service {SaaS}, other computer cluster
configurations.

(G339 Exammplies, as described herein, may include, or may operate on,
logic or a number of components, modules, or raechanisms., Modules are

tangible entitics {¢.g., hardware) capabie of performing specified operations and
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may be configured or arranged in a certain manner. in an example, circuits may
be arranged {e.g., internally or with respect to external entities such as other
circuits) in a specified manner as a module. In an cxample, at least a part of onc
Or oS corputer systerms (¢.g., a standalone, chient or server computer systerm)
or one or more hardware processors 902 may be contigured by firmware or
software (¢.¢., mstructions, an application portion, or an apphcation} as a module
that operates to perform specitied operations. In an example, the software may
reside on at least one machine readable medium. In an cxample, the software,
when executed by the underlying hardware of the module, causes the hardware
to perform the specified operations,

B840} Accordingly, the term “module” 1s understood {0 cncompass a
tangible entity, be that an entity that 1s physically constructed, specifically
configured {¢.g., hardwired}, or temporarily {e.g., transitontly) configured {¢.g.,
programmed) {0 operate 1n a spectiied manner or to perform at icast part of any
opceration described herein, Considering examples in which modules are
temporanly configured, a module need not be mstantiated at any one moment 1n
time. For example, where the modules comprise a general-purpose hardware
processor 902 conligured using sottware; the general-purpose hardware
processor may be configured as respective different modules at different times.
Software may accordingly configure a hardware processor, for example, to
constitute a particular moduic at ong nstance of time and to constitute a different
rmodule at a ditterent wnstance of time. The term "application,” or variants
thereot, 18 used expansively heremn to mnclude routines, program modules,
programs, components, and the hke, and may be mmplemented on various system
configurations, mchuding single-processor or multiprocessor systems,
miCroprocessor-based electronics, simngic-core or mulfi-core systems,
combinations thereot, and the ke, Thus, the term application may be used to
reter to an embodiment of software or to hardware arranged to perform at loast
part of any operation described herem.

(641 ] Machine {¢.g., computer system} 900 may include a hardware
processor 902 (e.g., a central processing unat (CPU), a graphics processing unit

((GPU), a hardware processor core, or any combination thereot), a main memory
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904 and a static memory 906, at lcast some of which may comnmuunicate with
others via an mterlink {(¢.g., bus) 908, The machine 900 may further mnclude a
dispiay unit 210, an alphanumeric mput device 917 (¢.g., a keyboard}, and a user
interface (Ul navigation device 914 {e.g., a roouse). In an exaraple, the display
unit 910, mput device 912 and Ul navigation device 914 may be a touch screen
display. The machine 900 may additionally include a storage device {(¢.g., drive
unit) 916, a signal gencration device 91K {g.¢., a speaker), a network 1aterface
device 920, and one or more sensors 921, such as a global positioning system
(GPN) sensor, compass, accelerometer, or other sensor. The machine 900 may
include an output controlier 928, such as a senal {¢.g., universal serial bus
(USEB), parallel, or other wired or wireless {¢.g., mtrared (IR)) connection {o
communicate or control one or more peripheral devices {¢.2., a printer, card
reader, ¢ic.).

{3342 The storage device 916 may mchude at least one machine readable
medium 922 on which 1s stored one or more scis of data structures or
mstructions 924 {¢.g., software} embodying or utilized by any one or more of the
techniques or functions described herem. The mstructions 924 may also resade,
at lcast partially, additional machine readable memonies such as mamn memory
004, static memory 906, or within the hardware processor 902 during execution
thereot by the machme 900, In an example, one or any corabinabion of the
hardware processor 902, the main memory 904, the static memory 906, or the
storage device 916 may constituie machine readabic media.

33431 While the machine readable medium 922 18 ilhustrated as a smgle
medium, the term "machine readable medum” may include a singic medium or
multipie media {¢.g., a centralized or distributed database, and/or associated
caches and servers) that configured to store the one or more mstructions 924,
{33441 The term “machine readable medium”™ may include any medigm
that 1s capable of storing, encoding, or carrying mstructions for execution by the
maching 900 and that cause the machine 800 to perform any one or yaore of the
technmiques of the present disclosure, or that 1S capabie of storing, encoding or
carrving data structures used by or associated with such mstructions. Non-

himiting machine readable medium examples may mchude solid-state memories,
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and optical and magnetic media. In an cxample, a massed machine readabie
medium comprises a machime readable medium with a plurahity of particles
having resting mass. Specific exampics of massed machine readable media may
include: non-volatile memory, such as senuconductor memory devices {e.g.,
Electrically Programmable Read-Only Memory (EPROM), Electrically Erasable
Programinable Read-Only Memory (EEPROM ) and tlash mermory devices;
magnetic disks, such as mniernal hard disks and removabile disks; maguneto-optical
disks; and CD-ROM and DVD-ROM disks.

| 3345] The mstructions 924 may turther be transmitted or received over
a communications network 926 using a transmussion medium via the network
intertace device 920 utihizing any one of a number of transter protocols {e.g.,
frame relay, mternet protocol (1P}, transmiassion control protocol (TP}, user
datagram protocol (UDP), hypertext transfer protocol (HTTP}, ete.). Example
communication networks may mclude a local arca network (LAN), a wide area
network (WAN), a packet data network {¢.g., the Internet), mobile telephone
networks ({e.g., channel access methods mmchuding Code Division Multiple
Access (CDMA), Time-division multiple access (TDMA), Frequency-division
rauiltiple access (FIDMA), and Orthogonal Frequency Division Multiple Access
(OFDMA} and cellular networks such as Giobal System tor Mobile
Commumcations (GSM), Unuversal Mobile Telecommunications System
(UMTS), COMA 2000 1x* standards and Long Term Evolution (LTE)), Plamn
Old Telephone (POTS) networks, and wireless data networks {e.g., Institute of
Electrical and Electronics Engmneers (JEEE)Y 802 family of standards mciuding
IEEE 802,11 standards (Wik), IEEE 802,16 standards (WiMax®} and others),
peer-to-peer (P2P) networks, or other protocels now known or later developed.
[346] For cxample, the network miterface device 920 may include onge
or more physical jacks {(e.g., Ethernet, coaxial, or phong jacks} or one or more
antennas to connect to the communications network 926, In an example, the
network mtertface device 920 may mclude a plurahity of antennas to wirelessly
communicate using at least one of single-tnput multiple-cutput (SIMO},
roultiple-ioput multiple-output (MIMO), or muitiple~-input simgle-output (MING)

technigues. The term “transmission medium™ shall be taken to include any
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intangibic medium that is capable of storing, encoding or carrying mstructions
for execution by the machmne 900, and 1ncludes digital or analog

communications signals or other intangible medium to facilitate conmmunication

of such soltware.

LN

{347 ] Additional Notes & Examples:

{84 5] Example 1 mcludes subiect matter (such as a device, apparatus,
chient or system) including a radio mcluding g transceiver arranged to wirclessly
transmit and receive packets over a communications network and a processor,
10 coupled to the transceiver, the processor arranged to provide an indication
identitying packets associated with background trafiic.
{(3349] Example 2 may optionally include the subject matter of Example
I, wherein the mdication wentifying packets associated with background trathic
comprises a bit in a header of a packet, wherein the bit 1s set in a first state {0
15 indicate the packet 1s associated with background trattic and the bitis setin a
second state to mdicate the packet 18 associated with active tratfic.
{ GOS0} Example 3 may optionally mnclude the subject matter of Example
1-2, wherein the mdication wdentifyving packets associated with background
tratfic 1s provide by an appiications via an apphication programming mnicrface

20 {APD.

(653 ] Exampic 4 may optionally include the subject matter of Example
1-3, wherein the mdication wdentifying packets associated with background
trattic comprises an identification of a port number and a protocol type
associated with background tratfic, the dentification provided to an eNodeB.

25 (852} Examplie 3 may optionally mchude the subject matier of Example
1-4, wherein the indication identifving packets associated with backgeround
trattic 1s provide by an applications via an application programming mierface
(AP,

{B853] Example 6 may optionally mnclude the subject matier of Example

30 1-5, wherein the processor is arranged to perform mtelligent prediction of

background trathc, the processor categorizmg arriving packets as background

packets when the radio 18 1 an wiie state,
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{3054 ] Example 7 may optionally include the subject matter of Example
1-6, wherem the processor fransifions to an wdle state only when all apphications
arc arranged to only send background trattic, the background traffic bemg
mamiained m an uplink butfer untd the processor transitions to an active state,
{BOS5] Exampie X may optionally mclude the subject matter of Example
1-7, wherein the mdication identifving packets associated with background
tratfic comprises a start time indicating when background fratfic starts and an
cnd time mdicating when background trathic ends, the mdication bemg provided
to an eNodeB.

| 3056] Example Y may optionally include the subject matter of Example
1-8, wherem the processor 1s further arranged to provide an indication for
differentiating background traffic.

{BG57] Example 10 may optionally mclude the subject matter of Example
t-9, wheremn the mdication for differentiating background traftfic comprises an
information clement provided by dedicated signaling, wherein the mformation
clement includes a de-priorttization bit, the de~priorttization bit being setin a
first state to signal de-priorttization of background traffic when active tratfic 18
detected and set in a second state to signal not to de-prioritize background
tratfic.

LLIERYT Example 11 may optionally include the subject matier of Example
1-10, wherem the information clement comprises a ficld for setting a maxunum
hold time miorming a node receiving the wformation element of a maxiroum
time to wait before waking the processor.

(BG5S Example 12 may optionally include the subject matter of Example
1~-11, wherein the information element comprises a media access control (MAC)
control element (CE).

{3060 Example 13 may oplionally include the subject matter of Example
{-12, wherein the information clement comprises a radio resource control {RRC)
message.

(661 ] Exampic 14 may optionally mnclude the subject matter of Example
1-13, wherein an enhanced base station {(eNodeB) mncludes a butfer {or

maintaining recerved packets prior to processing and {for mamtaiming packets
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prior o transmission and a processor, coupled to the bufler, the processor
arranged to receive an mdication wdentifving packets associated with background
tratfic, the processor processing packets according to the recerved mdication.
{3062} Example 15 may optionally mclude the subject matter of Example
t-14, wherein the processor 1s further arranged to recetve an mdication for
differentiating background traffic,

{3863} Examplie 16 may optionally include the subject matter of Example
1-15, wheremn the indication identifving packets associated with background
tratfic comprises mstructions {or setting a bit 1n a header of a packet, wherein the
bit 15 sct 1n g first state to mdicate the packet 18 associated with background
tratfic and the bit 18 set in a second siate to ndicate the packet 1s associated with
active traffic,

| 3064] Example 17 may optionally mclude the subject matter of Example
t-16, wherem the indication identifving packets associated with background
traffic comprises mstructions for associating a port number and a protocol type
associated with background trattic, the identification provided to an eNodeB3.
{B665] Example 18 may optionally include the subject matter of Example
1-17, wheremn the mdication identifving packets associated with background
traffic comprises instructions for cstablishing a start time associated with
background fraffic and an end time associated with background traffic, the
indication being provided to an cNodeB.

| 3066] Example 19 may mclude subject matter (such as a method or
means for performing acts) including processing, at a user equipment, packets
received and transtoiited by a radio over a wireless comnmunication channel and
providing an mdication to wdentity packets associated with background tratftic,
{3667} Example 20 may optionally mchude the subject matter of Example
{9, wherein the providing an indication to identity packets associated with
background traftic comprises providing a bit in a header of a packet, wherein the
bit 1s setin a first state to indicate the packet 18 associated with background
tratfic and the bit 18 set in a second state to mdicate the packet 1s associated with

active traftic.
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30681 Example 21 may optionally include the subject matter of Example
19-20, wherein the providing the mdication to 1dentify packets associated with
backeground traffic comprises providing the indication to identify packets
associated with background trathic by an apphication through an application
programming nterface (AP,

{BU6Y] Example 22 may optionally include the subject matter of Example
19-21, wherein the providing the mdication wdentifying packets associated with
background tratfic comprises providing an identification of a port number and a
protocol type associated with background tratfic, the identification provided to
an cNodeB.

{BU70] Example 23 may optionally include the subject matier of Example
19-22, wherein the providing the indication identifying packets associated with
background frathic cormprises pertorming intelligent prediction of background
traftic by categorizing arriving packets as background packets when the radio 1s
in an idle state.

G871} Example 24 may optionally include the subject matter of Example
19-23, including transitioning to an idle state only when all apphications are
arvanged to only send background traflic, the background trathic bemng
maintained n an upiink butter until the processor transitions to an active state.
G872} Example 25 may optionally include the subject matier of Example
19-24, wherein the providing the indication identifying packets associated with
background trathic compnses providing a start time mdicating when background
traffic starts and an end time mdicating when background traffic ends, the
mndication being provided fo an eNodeB.

{3873} Example 26 may optionally mchude the subject matier of Example
19-25, mcluding providing an mdication for ditferentiating background trathic.
{36741 Example 27 may oplionally include the subject matter of Example
19-26, wherein the providing the mdication for ditferentiating background trattfic
comprises providing to a node an mformation eiement through dedicated
signaling, wherein the information element inciudes a de-prioritization bit, the

de-priovitization bit beimmg set in a first state to signal de-prionttization of
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background trattic when active trattic 18 detected and sct in g second state {0
signal not to de-priovitize background traffic,

[ (67 5] Exampic 28 may mciude subject matter (such as means for
performing acts or machime readable medium mcluding mstructions that, when
executed by the machine, cause the machine to perform acts) mciuding
processing, at g user cquipment, packets received and transrortted by 4 radio over
a wircless communication channel and providing an indication to identify
packets associated with background traffic,

{3876 Example 29 may optionally mclude the subject matter of Example
28, wherein the providing an indication to identity packets associated with
background tratfic comprises providing a bit in a header ot a packet, wherein the
bit 18 set i a first state to mdicate the packet 1s associated with background
traffic and the bit 1s set 10 a second state to mdicate the packet is associated with
active trattic.

{BG77] Example 30 may optionally include the subject matter of Example
28-29, wherein the providing the indication to identify packets associated with
background tratfic comprises providing the indication to wdentify packets
associated with background trathic by an applhication through an application
programming intertace (API},

{BU78] Example 31 may optionally include the subject matier of Example
28-30, wherein the providing the indication identitying packets associated with
background frathe cormpnises providing an identification of a port number and a
protocol type asseciated with background traflic, the identification provided to
an cNodeB.

{879} Exampie 32 may optionally mchude the subject matier of Example
28-31, wherein the providing the indication identifying packets associated with
background traffic comprises performung intelligent prediction of background
tratfic by categorizing arriving packets as background packets when the radio 1s
in an idle state.

(680 Exampic 33 may optionally imnclude the subject matter of Example

28-32, inchuding transitioning to an wdle state only when all applications are
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arranged to only send background traffic, the background traffic being
maintained wm an uphnk bulter until the processor transitions 1o an active state.
(081} Exampic 34 may optionally mnclude the subject matter of Example

28-33, wherein the providing the mdication 1dentifying packets associated with

LN

background traftic comprises providing a start time mdicating when background

traffic starts and an end time mdicating when background trafhic ends, the

indication being provided to an eNodeB.

G082} Example 35 may optionally mclude the subject matter of Example

28-34, mchuding providing an indication tor differentiating background tratiic.

10 G883 Example 30 may optionally include the subject matter of Example
28-35, wherein the providing the mdication for ditferentiating background trafhic
comprises providing t0 a node an mformation clement through dedicated
signaling, wherein the wformation clement mciudes a de-prioritization bit, the
de-prioritization bit being set m a first state to signal de-priorntization of

15 backpground traffic when active traffic 18 detected and set in a second state to
signal not to de-prioritize background traftic.
3084} The above detailed description includes references to the
accompanying drawings, which form a part of the detaied description. The
drawings show, by way of illustration, specific embodiments that may be

20 practiced. These embodiments are also referred to herein as “examples.,” Such
cxamples may include elements in addition to those shown or described.
However, also contemplated are examples that imclude the elements shown or
described. Moreover, alse contemplate are examples using any combination or
pernttation of those clements shown or described (or one or more aspects

25  thereot), either with respect to a particular example (or one or more aspects
thereot), or with respect to other examples (or one or more aspects thereot)
shown or described herem.
B085] Publications, patents, and patent documents referred to 1n this
document are wcorporated by reference herein wn thewr entirety, as though

30 mdividually mncorporated by reference. In the ovent of inconsistent usages

between this document and those documents so mcorporated by reference, the

usage w the mcorporated reference(s) are supplementary to that of this

19
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document; for rreconciiable imnconsistencies, the usage i this document
controls.

{(386] in this document, the terms " or “an’ arc used, as 18 common in
patent docurnents, to include one or more than one, ndependent of any other
instances or usages of “at lgast one” or “one or more.” In this document, the
term “or’ 18 used to refer to a nonexclusive or, such that “A or B includes A
but not 8.7 B but not A7 and “A and B.” uniess otherwise indicated. In the
appended claims, the terms “including” and “mn which” arc used as the plain-
English equivalents of the respective terms “comprising’ and “wheremn.” Also.,
in the following claims, the terms “mcluding” and “comprising’ are open-cnded,
that 18, a system, device, article, or process that includes clements 1o addifion o
those listed after such a term i a claim are still deemed to fall within the scope
of that claimm. Moreover, m the following claims, the terms “lirst,” “second,”
and “third,” etc. are used merely as labels, and are not imtended to suggest a
numerical order for their objects.

{BO87] The above description 1s mitended to be dhustrative, and not
restrictive. For example, the above-described examples {or one or more aspects
thercot) may be used m combination with others. Other embodiments may be
used, such as by one of ordinary skill in the art upon reviewing the above
description. The Abstract 1s to allow the reader to quickly ascertain the nature of
the technical disclosure, for example, to comply with 37 CF.R. {1.72{(b) in the
United States of America. It 18 submitted with the understanding that 1t will not
be used to miterpret or hmitt the scope or meaning of the claims. Also, in the
above Detailed Description, various features may be grouped together to
streamline the disclosure. However, the claims may not set torth {eatures
disclosed hercin because embodiments may mciude a subset of said features.
Further, embodiments may mnclude fewer features than those disclosed 1 a
particular example. Thus, the following claims are hereby incorporated nto the
Detatled Descrniption, with a claym standimg on ifs own as a separate
cmbodiment. The scope of the embodiments disclosed herein 18 to be
determined with reference to the appended claims, along with the fuli scope of

cquivalents to which such claums are entitled.

24
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CLAIMS

What 15 claimed is:

1. A user equipment, COmMprising:

a radio including a transcerver arranged to wirelessly transmt and
receive packets over a communications network; and

4 processor, coupled to the transceiver, the processor arranged to provide
an dication identitying packets asseciated with background traffic.

2. The user equipment of clamo 1, wherein the mdication wdentitving
packets associated with background traffic comprises a bit in a header ot a
packet, wherein the bit 18 sct 1n a first state to mndicate the packet 18 associated
with background traffic and the bit is set in a second state to mdicate the packet

18 associated with active iragttic,

3. The user equipment of claim 2, wherein the indication identitying
packets associated with background traffic 1s provide by an applications via an

application programming interface {API).

4, The user equipment of clamo 1, wherein the indication 1dentifving
packets associated with backgeround traffic comprises an identification of a port
number and 4 protocol type associated with background traffic, the wdentification
provided to an eNodeB3.

3. The user equipment of claim 4, wherein the indication wdentifying
packets associated with background trafiic 1s provided by an applications via an

application programroing interface (API).

-

) The user equipment of claim 1, wherein the processor 1s arranged
to perform miclligent prediction of background trathic, the processor
categorizing arriving packets as background packets when the radio 18 1in an idle

State.
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7. The user equipment of claim 1, wherein the processor transitions

L5

10

15

20

to an idle state only when all appiications are arranged to only send background
tratfic, the background tratfic being maimntained i an uphnk buffer until the

processor fransifions to an active state.

8. The user equipment of claim 1, wherein the indication
identitving packets associated with background tratfic coraprises a start time
indicating when background traffic starts and an end time indicating when

background fraffic ends, the mdication bemg provided to an eNodeB.

3. The user equipment of clamm 1, wherein the processor 1s further

arranged to provide an imdication for differentiating background fratfic.

i),  The uscr equipment of clamm 1, wherem the mdication for
differentiating background traffic comprises an information element provided by
dedicated signaling, wherein the information element includes a de-prioritization
bit, the de-priontization bit being set m a first state to signal de-prioritization of
background traffic when active traffic 18 detected and sct in a second state (o

signal not to de-priovitize background trattic.

i1, The user equipment of claim 10, wherem the information clerent
comprises a field for setting a maximum hold time mforming an eMNodeB
receiving the information clement of a maximuim time {0 watt before waking the

DTOCESSOT.,

i2.  The user cquipment of claim 10, whercin the mformation element

comprises a media access control (MAC) control element {(CE).

13, The user cquipment of claim 180, wheremn the mformation element

comprises a radio resource control (RRC} message.

oAb

4 -
S et
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i4. A mcthod for managing background tratfic, comprising:

processing, by a processor at a user equiprnent, packets received and
transmitted by a radio over a wircless communication channel; and

providing, by the processor, an mdication to wdeniity packets associated

with background traffic.

i5. The method of clamm 14, wherem the providing an mdication to
identity packets associated with background trattic comprises providing a bit in
a header of a packet, wherewn the bit 1s set i a first state to indicate the packet 18
associated with background tratfic and the bit 1s set in a second state to indicate

the packet 1s associated with active traffic,

i6. The method of claim 15, wherein the providing the mndication to
identify packets associated with background tratfic comprises providing the
indication to dentify packets associated with background traitic by an

application through an application prograraming nterface (AP,

i7. The method of claim 14, wheremn the providing the indication
identitying packets associated with background traffic comprises providing an
identification of a port number and a protocol type associated with background

traffic, the wdentification provided to an eNodeB.

i¥.  The method of claim 14, wherein the providing the indication
wdentifving packets associated with background trathic comprises performing
intelligent prediction of background trafiic by categorizing arriving packets as

background packets when the radio 1s m an 1dle state.

19, The method of claim 14 further comprising transifioning the radio
to an idle state only when all appiications are arranged to oniy send background
tratfic, the background traffic being mamtained i an uphnk bufier until the

processor fransifions to an active state,

26, The method of claim 14, wheremn the providing the mdication
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identifving packets associated with background trathic comprises providing a
start time ndicating when background trattic starts and an end tivae mdicating

when background traffic ends, the mdication being provided to an eNodeB.

21, The method of claim 14 turther comprises providing an idication

L5

for differentiating background tratfic,

22, The method of claum 14, wherein the providing the indication for
differentiating background traffic comprises providing to a node an mformation
clement through dedicated signaling, wherein the information element mcludes a
de~-priorifization bil, the de-prioriiization bit being sct in a first state to signal de-

10 prorttization of background traffic when active trafhic 18 detected and set1n a

second state to signal not to de-prioritize background tratfic.

23.  An cnhanced base station (eNodeB), comprising:
a bulfer for mamtaining received packets prior to processing and for
mamiaiming packets prior to transrmssion; and
i3 a processor, coupled to the butfer, the processor arranged {o receive an
mdication 1dentifving packets associated with background tratfic, the processor
processing packets according to the recetved mdication.
24.  The enhanced base station of claim 23, whereimn the processor i3

further arranged to receive an indication for differentiating background traffic.

283 25. The enhanced base station of claim 23, wherein the indication
wdentifying packets associated with background traffic coraprises mstructions for
setting a bit o a header of a packet, wherein the bit 18 set in a first state to
indicate the packet 1s associated with background traffic and the bitissct i a
second state to wdicate the packet 15 associated with active trathic,

25 26, The enhanced base station of claim 23, wheremn the indication
identitying packets associated with background tratfic comprises mstructions for

associating 4 port number and a protocol type associated with background
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tratfic, the identification provided to an eNodeB.

27, The enhanced base station of claim 23, wherein the mdication
wlentitving packets associated with background traffic comprises mstructions for

establishing a start time associated with background tratfic and an end time

L5

associated with background tratfic, the indication being provided to an eNodeB.

28, At least one non-transitory machine readable medium comprising
mstructions that, when executed by the machine, cause the machine to perform
operations tor managing background tratfic, the operations comprising:

processing, by a processor at a user equipraent, packets received and

10 transmitted by a radio over a2 wireless communication channel; and
providing an indication to identify packets associated with backgeround

trathic.

29, The at least one non-transitory machime readable medium of
claira 28, wherein the providing an mndication (o 1dentify packets assocrated with
15 background trafiic comprises providing a bit in a header of a packet, wherein the
bit 1s set in a first state to ndicate the packet 18 associated with background
tratfic and the bit 18 set in a second state to mdicate the packet 1s associated with

aciive traftic.
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34, The at least one non-transitory machine readable medium of
claxm 28, wheremn the providing the mdication wentifying packets associated
with background trattic compriscs sclecting one from a group consisting of:

providing, to an eNodeB, an identitication of a port nuraber and a

LN

protoco! type associated with background tratiic;
performing intelligent prediction of background trathic by categonzing
arriving packets as background packets when the radio 1s in an idle state;
providing, to an eNodeB, a start time indicating when background trafhic
starts and an end time indicating when background traffic ends; and
i( providing, to an cNodeB, an indication for differentiating background

trathic,

20
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Field Dascription B e S AL
e R42
Background Trattic Classification Type 00 = based on the new bit in the 1P header . %_‘
~{BTCTY{(Z bits] 01 = based on port number and protocol
10 = based on time g— i 844

11 = Reserved for tuture yse

510 _NewBitinto {6 bits})/ Wihen BTCT = 80 “:m a6

BTCP {22 bitsy/ This field is © bits -
A - BATP (6 bits) Leftmost 3 bits = Represent bit number in the {P header Ly
a0 e Type of Service field

rd Next 2 bits = Reserved
Bo2 A Rightmost 1 bit = indicates what vaiue of above bit in ToS of 1P
Q4 header says that trattic is background trattic
For example when the rightmost bit = 1, it means the tratfic is
hackground when acbve bit in Tob of P Header = 1

When BTCT =81
This field 15 22 bits
Lettmost O bits = source port number
Next 9 bits = destination port number 260
Remaining Rightmost 4 bits = protocol type

When BTCT = 10

330 This field is 22 bits
) Lettmost 11 bits = start time {in seconds) &7
 MNext 11 bits = end time {in seconds) 24
332 De-Prioritized {1 bit} 1 = De-Prioritize background traffic whenever there is other = =7~
normal/active traffic | 382
| 0 = Do not De-Prigritize background traffic — = 240
934 “~Hold-Time (5 bits) Specities Maximum Time for which eNodeB can wait 1o wake up

user after getting DL packet tor the same user.

k 111111 may represent infinite hold time. 874
"

Fig. &
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