METHOD, DEVI CE AND SYSTEM FOR TRANSM TTI NG DATA Thi s application clains
priority to Chinese Patent Application No. 201010253583.0, filed on August
12, 2010 and entitled "METHOD, DEVI CE AND SYSTEM FOR TRANSM TTI NG DATA",
which is incorporated herein by reference in its entirety. FIELD OF THE

I NVENTI ON The prelmfermem‘gnrlcetEJgNBSsvs‘(rjEm FORITRANSMITTIRG on

t echni ques, and nore partfcu a net ho devi ce and system for
transmtting data. BACKGROUND OF THEDRREATED ART Machine to Machine
(hereinafter, MM for short) is a type of network, in which all objects are
connected to the Internet through information sensing devices to realize
intelligent recognition, |locating, tracing, nonitoring and managi ng.
Currently, information sensing devices applied in MM conprise RF (Radio

f r equency)Thiec apmlication delgies  priasity afed (Syne,sﬁ s Paterib af\ppliationoniNeg

of “Maohi n@ OR0EaneR Ry BRGA At % PR1p BNty SRETHORCHIRVIERS 2™

become verANDUSeSTEM MOR TRANSKINTIING DATA d@tickes incsrpbraabd Iheréinted to
Wi rel ess communi cation techniques: MIC devices receive data froma control

cent er t hrielajanoe inciteentirebanect i ons, or report data to the control center

t hrough wirel ess connections. In various particular MM applications, such
as neter reading of wireless electricity nmeters and condition nonitoring of
vendi ng machi nes or POS machines, wireless electricity neters, vending

machi nes or PCS machi nes mayE|RRYPOF TAEOINVENTPONCT random or periodic data
to report to a control center. In these applications, the nunber of MIC

devi ces reportin ata (such, .as, w.reless.electri.ci ters. vendi ng
machi nes. oEbPESRE At i do the il o SofimimEalitn RetTidher AIE! 5

rel ativel ynsrapaitufRe A mefhddndavice 4Rl sypantiedirahsriting@atanhi ch may be
tens to hundreds of bytes, even |ess than the overhead of an I P header in a

data packet, leading to |l ow transm ssion efficiency. For exanple, in conmon
MIC services, taking wireless neter reading (neter reading of wreless

electricity nmeters) as _a I t ata_in the application

| ayer to be reported atB CR&%&WﬁE@%ﬁER%E%Ang@/IP header in an
current system may be 40 bytes, the byte amobunt of the TCP/IP header takes
up 80 per ddathige foMadiéne (hreinaftenM2idyfor sbiartiis avtype afneteor; én whichy ge

- anount of .devi ces repqrting data e transm ssion efficienc f the
Wl ess AlRRiEAEAs canabded o the Midinet fiprg Bl TateRisaing dsices &
realize intelligent recognition, locating, tracing, monitoring and managing.
Currently, information sensing devices applied in M2M comprise RF (Radio
frequency) recognition devices, infrared sensors, Global Positioning Systems

(GPS), laser scanners, etc.

With the development of M2M, the number of Machine Type Communication
(hereinafter, MTC for short) devices has become very huge. In M2M
applications, MTC devices are tightly linked to wireless communication
techniques: MTC devices receive data from a control center through wireless
connections, or report data to the control center through wireless connections.
In various particular M2M applications, such as meter reading of wireless
electricity meters and condition monitoring of vending machines or POS
machines, wireless electricity meters, vending machines or POS machines
may have a large number of random or periodic data to report to a control
center. In these applications, the number of MTC devices reporting data (such
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In Iight of the problemof significantly degraded transm ssion efficiency,
a prior solution is to enploy convergers. A converger corresponds to a
smal | sub-network which is constituted by nmultiple MIC devices through a

Zi gbee or wired, network. .The converger conyerges re- packs.packets
reported lﬁ?’_t"ﬂ'é?l?ﬁﬁ %@ﬁ r@rtwfaetg&ivgg@?ngim% %rdggganﬁé’ﬁwgls?&%ﬁﬁg?’ant with
a W rel eshqidver ¥ahiMTE Qi bKlyHiad aGelativelytdifalRrGrfbumtedfdifta ti@bear di ng
it. Thus, the header overhead can be effectively reduced and system

t r ansni ssirepodéd iat adims; which may bg tensde. huasiedeef bytps, eman less Hignibeger s may

Cub: net worGeTaeaq QA P KRR, Bard 3ok, BHURE o "ol haEishion o

transm ssidfficieA8Ki Per ekampRiein BOMMSK MTECI selices| dakinghwivBlésdemietar. Thi s
configuration affects the control of the upper network on the MIC device,
and pr everfeadinge (roaler t readig @Bmlfﬁes%felQﬂBC'B’pﬂ@tefﬁét%ﬁﬂ sxampie. Mhe devi ce.
SUMMARY OF I I i f.oL 1L teinng dat a,
capabl e ofarﬁ&r@?to@#iv&%gs@s\tr@m rlgﬁgwga%ﬁﬁe??ﬁgﬁéﬁéﬁ%fﬁgﬁ a Pﬂéécﬁong t he
control ofpyids arel aoTGPAP deader dmah ddFerdeysteem ma bpr4ly bied, thexbyléi ng to
various aspects of this jnvention. AccQrding to an_ aspect. of. this

i nvent i on,amawtofithe J(RAR dgadertakesdn gb REreRuAge ﬂfﬂbé)aaf’léﬁat'é’ﬁnﬁwrsi ng:
recei vi ng i d kgt i KAts 1y i i s toa
sanme dest idr%g%’l omhtegd resgﬁgygalérg\gggg@sﬁ{rtlg?f&ork rearﬁvfﬁ Fm@dl Tr(lﬁﬁneﬂ%: rst
dat a packetansonipsioneeffaidniays tof ditten wineless bemdwumicativna siysiesn ohaya bgayl oad,
and Nis r_ea{.er }h n 1: (ionbi ning the first data payl oads of the N first
data packergnificanilydegradedocond data payl oad, and adding a second data
packet header into a front part of the second data payload to forma second
dat a packdn,lightief thenprohlers of significantly siggradedcsapsmission efficiepey edPRf a

ket header. and_th d | pad; d
oot 1 nat | QP d <18 SPEY ediefod! R tomBroe! eFedBEhds ol ¥ shal  , o
| east one Qib-hévork Whichiistcongatied by aadipie; MACHesMEd thepldhea Fegheecordat a

packet to a server corresponding to the destinatjon address. According to
anot her aswieed netwarki Ehe aorvargenconvesges Aad Fr-barkepackets rrartedy e k
entity, c 18] pee iyl i . Ol LVAEi i, dat a
packet s wilBiiRt BHG BeUREE, ShtheTaHe o ABacH Eolpliche WBF g Wirdleks oft

addr ess byintrfagecrtworkeprotadol émthe packet defore fotveartingsit. Thatsa tipmbeader
conprises a first data packet header and a first data paylgad, and Nis
greater tHMerheadcapdg ?%@dfﬁ’@%f L@@Hf@%?ﬁﬂef"bheaﬁ'ﬁ'fsﬁgﬁlﬁg‘é’ie"&é{tcénpayl oads
in the N fﬂéﬁﬁ rgg%& packets to a single second data payl oad, and add a
second data packet header into a front part of the second data payload to

forma second dat acket, wherein the second data ac;FeIt. C ré e fthe
second dat O‘H‘a‘é%eihgé@&epf SRRVETHE'S Dh GAURG éﬂcd'gﬁﬁ%‘gdf;“ 9 E‘é’%g@‘% @d@ress and
a desti nat s ARG Splity i8Il SABMwEscdRBpBhdmgEold BomasTgepsmbltgse i n at

| east one of the first data packet headers; and a sending nodul e configured
to send t htheefoomatsian wirgd tlassmission,guakisg itsampes petworkdnyisiblentd @Rt i nat i on

addr ess. rding tQ.another as f IS, | [ ' ovi ded a
yst om f or g Eoetive 1 TG Canpiraf3n aibe b s bl dERE Wher st dh fedy ovi dea
in the emjgiongsiicd®faridbreveRiseiel dib-tofer® tehirgl dfahehgpee ineddorkdavitee and
systemfor transmtting data of enbodinents of this invention, the access
net wor k eriTCydexiemi nes first data payloads in N first data packets
transmtted fromMtermnals, nmaking the N first data payl oads share a
common dat a packet header, as such packet

SUMMARY OF THE INVENTION

A method, device and system for transmitting data, capable of improving
system transmission efficiency without affecting the control of the network side
on each MTC device, are provided according to various aspects of this

invention.



header overheads can be effectively reduced, and system transm ssion
efficiency can be inproved. Further, because packets are conbined at the
access network entity, it is allowed for the access network entity to

perform a single-to-one control .aon each. MIC, devi.ce. | EF DESCRI PTI ON OF
THE DRAW N Pgatonﬁf‘ea%%_ﬁti E‘Ji fh'ﬁe'_gg?rir‘]‘_fﬂ']’o 6t % Hgofl%@@ n?c'ﬁ'ﬁ%ﬂf{ i ons of
enbodi mentsy aimitiiNgS daty, e Bbhiplisind: Pdc@ivindt NOGHA! et HacREROWAAEY | 4@

drawi ngs to be usé€d In the description of these enbodiments is given bel ow.
Qbvi ousl| y,transmaitted rfyom gMdiesmingjs tded same: destinatiora addrasseby asopecess

enmbodi nents ,of . this, inventio for S Ki | | kN theqart,.. ot
accorrpanyi'}?dwaflﬁ\ﬁ”ﬁgs V&ﬁ{e&a F'We‘ﬁjaq%rﬁ?ﬁs& e Eg%rhsgéé ﬁﬁffrﬁglﬁitataarﬂ%%%?teat Ive
efforts. HRidadkridhdaa Fiedtederhi gayidpivar N iefgraatéatifah MaRoMIsAiNgtherisess
met hod according to an enbodi ment of this i1nvention; Fig.2 is a schematic

fl ove gart dsfta payigedsrad dap N et gaiscradkeieihv ginale seernthdeia Rawkabrand
{ransm ssi 250 ok SeESHE RS hackbPneatet TR AN Gb sl enreo fo °

i nventi on;pdyidadt tb Sfoms ahseedndc detppaekedf whatsin thevesgenic datan packet a
transm ssion process nethod according to another enbodinent of tlai S
i nvent i on;compyises; thesseeansh data pae TAN thﬁaﬁﬁc?m‘&%@ Payoadpocess

met hod accQy Hh 09 qhRdHd 8 d&Stinatb Meakréds inthe dd¥6RRtdAR packet are the

same as thdse in at least one of the first data packet headers; and sending the

second data packet to a server corresponding to the destination address.

According to another aspect of this invention, there is provided an access
network entity, comprising: a receiving module configured to receive N first
data packets which are transmitted from M terminals fo a same destination
address by an access network entity, wherein the first data packet comprises a
first data packet header and a first data payload, and N is greater than 1; a
creating module configured to combine first data payloads in the N first data
packets to a single second data payload, and add a second data packet
header into a front part of the second data payload to form a second data
packet, wherein the second data packet comprises the second data packet
header and the second data payload; a source address and a destination
address in the second data packet are the same as those in at least one of the
first data packet headers; and a sending module configured to send the

second data packet to a server corresponding to the destination address.

According to another aspect of this invention, there is provided a system for
transmitting data, comprising any access network entity provided in the

embodiment of this invention.

According to the method, device and system for transmitting data of
embodiments of this invention, the access network entity combines first data
payloads in N first data packets transmitted from M terminals, making the N
first data payloads share a common data packet header, as such packet
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Fig.6 is a schematic diagram of data convergence in a data transm ssion
process net hod according to anot her enbodi nent of this invention; Fig.7 is
a schematic flowhart of a data transm ssion process nmethod according to
anot her enbodj ment of this inventiop; Fig.8 i§ a schenatic, di agram of data
conver gend®adeT 0¥RINEAYS £ ﬁCEY%Xe%?%ﬁ‘@ahﬁf‘ @8%%&? nﬁa'?sdﬁ'éﬁ'(f)’f‘her
enbodi ”enteff?éiﬁﬁév tah W@%BﬂﬂiedF'Fﬁrr@]e'r,sbécaﬁﬁéeﬁﬁékcﬁs Hré Wdibifedi st0them of an
access networ ntity accordin to anot her enbodi nent of this invention;
Fi g. 10 i s ancesseetwaedkeantity,dt stallovtad for dhageagsonebvor arditstnpen@ink aent i ty
accordi ng to another_ enbodi nen this invention. DETAILED DESCRI PTI ON OF
THE ENB@IW#%OTQ"@IC@&WO RY e@&hﬂﬁtpgedé@cri ption of technical solutions of
enbodi ments of this invention is given with reference to the acconpanying
drawi ngs of the enbodi ments of this invention. Coviously, enbodinents
described herein are nerely sone enbodi nents of this invention, but not all

of them Based on thoBRIEFODESGRIFTION OF THEIDRAWINGSt her enbodi nent s
can occur to those skilled in the art without any creative efforts, all of

whi ch fal Ipgd Riofle ERSickRIReripfion Bt fheltBUSHIEAYbIutions of embodiments of this
invention, a brief introduction of accompanying drawings to be used in the
description of these embodiments is given below. Obviously, accompanying
drawings described below are merely some embodiments of this invention, for
those skilled in the art, other accompanying drawings can be derived from

these ones without any creative efforts.

Fig.1 is a schematic flowchart of a data transmission process method

according to an embodiment of this invention;

Fig.2 is a schematic flowchart of a data reception process method according fo

another embodiment of this invention;

Fig.3 is a schematic flowchart of a data transmission process method

- according to another embodiment of this invention,

Fig.4 is a schematic diagram of data convergence in a data transmission

process method according to another embodiment of this invention;

Fig.5 is a schematic flowchart of a data fransmission process method

according to another embodiment of this invention,

Fig.6 is a schematic diagram of data convergence in a data transmission
process method according to another embodiment of this invention;

Fig.7 is a schematic flowchart of a data transmission process method

according to another embodiment of this invention,;

Fig.8 is a schematic diagram of data convergence in a data transmission
process method according to another embodiment of this invention;

Fig.9 is a schematic structure diagram of an access network entity according
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Fig.1 is a schematic diagramof a nethod for transmtting data according to
an enbodi nent of this invention. As shown in Fig.1l, the nethod conpri ses:
101. An access network entity receives N first data packets which are

transmtted fromMtermnals,to a sape destination address. The first data
packet corpangthergmbodimegs oHNSIWERI der and a first data payl oad, and N

is equal to or greater than 1. The present enbodi nent can be applied in a
MeM t ype dagrifiniscandtber sehemakic sthetwendisgearn ofnamAcsess natwverke b nent

may be, for_ ex |l e C deyi ces h er may be, for exanple, a
contr ol cé’WFBF&g&Q@P?t EGEH‘\BQQ?’H‘;R%E{E%@E?&[OE'Q ow, a description is given
taking MM as an exanple. In MM there are nultiple MIC devices which
report data to a MIC server. For instance, during a process of wreless
nmeter reading, nultiple electricity nmeters reports their own data to a MIC
server through an BETASSEDeDESCRIPRTION OFf THEEEMBQRDIMENTSTC devi ce sends
a data packet, wherein M MIC devices nay send N data packets, M can be

equal or ’)QBIe‘éﬂ'alﬁP c{o?n teft scﬁﬁgtgi?the&nMB‘l:sgﬁmbﬁ@ ofBbtRfiifleAtsdfmaise data

packet, or severa ndependent a packets. A MIC device sends several
i ndependeritverdion jmaketrs witly refereseerfobéle t acnompanying drpwingsa of afne

" epr csent SraPOFIBNS AL it YDENBPA: DPVECh Buel LesbnB e bE herkR dE .
packet reppefpisdnie Ehifddifiehiadof thigvimehtions buP@ivkalli 6f thensuBased loa t hi s

enbodi nent, data packets sent by the MIC devices are referred to as first
dat a packdbese smbadiments of this inveatipaceibes emiedimeatss sar agedr fhHasen

address, th 1.8, L a S . ver . A
process. ofkEdnt ARt A aTedhE e B of Wit 3 Ws e

devi ces naiisGAGSHticte: the MIC device sends the first data packets to an
access network entity, and the access network sends these packets to the

MIC serverg: hr. : r t ' ° by the
access notviBrB Ty yiacaGlatR ok a3hbifod PriAEARI RalclaRichlmBIE AN |0
net wor k ergmbydiment bétHi® invextiop) As siowen MoHig. B. thermethodicoenpriesMobi | e

Tel ecomruni cati ons System (UMIS), the access network entity may be, for

exanpl e, PNODEnBaffest RRAIGKNBAHG' fedety N | MEt (AN )packets which are
transmitted from M terminals to a same destination address. The first data
packet comprises a first data packet header and a first data payload, and N is

equal to or greater than 1.

The present embodiment can be applied in a M2M-type communication
network, wherein the terminals in this embodiment may be, for example, MTC
devices, and the server may be, for example, a control center server, such as a
MTC server. Below, a description is given taking M2M as an example. In M2M,
there are multiple MTC devices which report data to a MTC server. For
instance, during a process of wireless meter reading, multiple electricity
meters reports their own data to a MTC server through an access network and

a core network.

Each MTC device sends a data packet, wherein M MTC devices may send N
data packets, M can be equal or not equal to N. For example, a MTC device
may send a single data packet, or several independent data packets. A MTC
device sends several independent data packets may be described that, for

example, a same electricity meter sends two data packets, wherein one data
5



102. The access network entity conbines first data payloads in the N first
data packets to a single second data payl oad, and adds a second data packet
header into a front part of the second data payload to forma second data

packet. The second data packet conprises the second datacggﬁoﬁﬁt header and
t he secondagketrepmsaesiaia tofabameuat alripelic PAMET SOREITER AN @rdae i n the

second da;»%g?gﬂ‘eﬁr?géﬁ#ep% Feritd i[\*\ﬂﬁ%hi Most pbhdslis LRsinetingn fthisSt dat a

packet he he "access network entity receives the N first data
packet s t @nhisodiernt, t dath heackete seeisby ribe iMTICadelicass are neferredrto as fisttuce
packet header overhead

i t.h dat ket th t k tit
conver ges dafa PRCKStEcaN H’I{egNJﬁgs t§%aa?ﬁ§tasfcti‘a§’§tsth8agtaée’ |%§§§@fat@§n%€4rgg§na' fiyr st
dat a paCk?@j\ﬁaﬂ‘n@rN Slﬁfja ﬁaéﬂe&%réiééfnlﬁ Fgeﬁb{é Qafhe WITE darvet data packet header

may be a P header, or an UDP eader, conprising a source port

nunber, a destination rt ou r e S J ~on | P
addr ess. ﬁ]@r%‘fﬁf'ﬁc%foﬁf ing, iR ﬂf&aﬂ t;ﬁ%c%&ﬁ%ih?%@ﬁéer\égr ﬁgéh%gﬂi—gl |l ed as
a source %{Hhﬁ%sma?néblﬁbﬁséeﬁxbi NEG Qevieer serdentvy figsidddthepabiets twinon | P
address may be called as a destination address. The N first data ﬁgckets

co %er ged aspeshmehvorksentiy; aod Kheracaess MRwoTh seBdsdhers PRRERISIR 16 ¢
nunber s arTGouEar 1BBIGh AbaB oo BREE Tness, PRV prdceRsdd tifher!

parti cul arageess aefverk epgiver ging the N first data packets by the access
network entity may conprise concatenating first data payloads in the N

first datq,napkg tehy EVBRBHTETE) QLR theHdobYs henicHritiy it Be 6 a
payl oad, A& I'sY "a single secon ata payl oad; adding a second data packet
header i ntaxamplecart ephiodeoB. e thiverdaldbMobilpalelecemmiinigations Sysiemuct ur e

of the second_data packet header js def]ned accordin pr.e- tiation
bet ween tr(é”\&-l-:gbél%e ﬁ@?%ﬁ%‘?@%ﬁqu ?9{“%’683{ hg' %ﬁ'&xg@rp\?eera%gi)%lqr aagsg e type
of the N fﬂléﬁ&orﬁ@foﬂtrﬁﬁék@iﬁeksmd fically, firstly. when the N first data
payl oads have the sane |ength and there is a convergence anount

re- negoti gt.ed. bet ween the access .n I . the

g econd ° dat @Qp i&!@e@c%éﬁd'gtﬁ”@w& ggﬁ‘&ﬁé’éﬁﬁlr@@%’%@%&%ﬁ&g@ﬁ ﬁ%% E‘I’%{r? addr ess

and | engt hddrbey Wt SivgR sbbendlatata RRYIRIA, dPricaddsia sebemd tdata Ipaickesst dat a

payl oads have the sane |l ength and there is not a convergence a n{a
LV R

pr e- negot i kaaster jatone drontreark of 4be sesone rdata rRangad iy fer

second dat a pa t he r j i hE

apr osent | HRERERd TeBanasiat Ratot Rtine o 3adiPhRa pathBl badérand |

addi tion tipeascroniciatadhyrRenl; sasoleseiatairéssand dr destirmtion| addyess imiher mat i on
of the data packet; Thirdly. when the N first %a]t@a Qaﬁl o&% hfavF dg}f er ent
| engt hs argecondrdataspacket are dhe sagam@s thesadph 3 leankgneiclbe Wat 488 t he
access net c{rléétﬁaéélér)é and the MIC server, the second data packet header
further cae% I'ses an anount identifier representing the anount of the first

o B annC  ABer et spceasneatons oty asesues i rst fa@ SAReERETB4 Mol B L0TYL"
address ant]fﬁ.le' s‘%ﬁﬁé pegﬁﬁagdméams fintdteeflfs redR@iRioket Rebtier Hldrheads dat a
a 1 he | at

packet s, rst a packet header may or nmay not have the sane
sour ce porthesandata packets$ etheamocessunebvork aufty ceenvergesathe (Ndirst data dat a

packet headens DM Filf dSA Bad@ SRdiREL P ALiPRSLAd hedBEPafa Y fit
data payload. The first data packet header may be a TCP/IP header, or an
UDP/IP header, comprising a source port number, a destination port number, a
source IP address, a destination IP address. The source port number and the
source IP address may be called as a source address, and the destination port
number and the destination IP address may be called as a destination
address. The N first data packets converged by the access network entity have
the same destination port number and the same destination IP ‘address.
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| P address, the source address, the destination address in the second data
packet header are the sane as those in the first data packet headers; if
not all the first data packet headers have the sanme source address, the
source address, the destinatjon ddresg in the second data packet header
are the 7H%\@raﬂ"et$%€ein‘9ﬁa’h¥/m5ﬁ§ BRC SRErG] lﬁ?&&"e&ﬁ?ﬁnﬂﬁ%gﬁf"‘%& ers.

103. The %C&ﬁ‘ér @tvvork entity sends the second data packet to a server
corresponding to the destination address. After converging the N first data

Cecond datR0pfcRtpanbuER S oBRss o MBS RGN BT 1A B dBIHE P Pedr ess
through a gobes ABMK lentificmay doftprise ddiratiafltingdirsiaiatapaypadsimiieN fir st
dat a packet headers. \Werein, the server may be for exanple a MIC server.
first data packets by the access network entify to form a single data payload,
that is, a single second data payload; adding a second data packet header into
a front part of the second data payload. Wherein, a structure of the second
data packet header is defined according to a pre-negotiation between the
access network entity and the MTC server, as well as the type of the N first
data packets. Specifically, firstly. when the N first data payloads have the same
length and there is a convergence amount pre-negotiated between the access
network entity and the MTC server, the second data packet header comprises
a source address, a destination address and length information of the data
packet; Secondly. when the N first data payloads have the same length and
there is not a convergence amount pre-negotiated between the access
network entity and the MTC server, the second data packet header further
comprises an amount identifier representing the amount of the first data
packets being converged, in addition to a source address, a destination
address and length information of the data packet; Thirdly. when the N first
data payloads have different lengths and there is not a convergence amount
pre-negotiated between the access network entity and the MTC server, the
second data packet header further comprises an amount identifier
representing the amount of the first data packets being converged and length
identifiers representing the length of each first data payload, in addition to a
source address, a destination address and length information of the data

packet.

In the N first data packets, all the first data packet header may or may not have
the same source port number and the same source IP address. If all the first
data packet headers have the same source port number and the same source
IP address, the source address, the destination address in the second data
packet header are the same as those in the first data packet headers; if not all
the first data packet headers have the same source address, the source

address, the destination address in the second data packet header are the
7



Note that, in this enbodinent, the first data packets fromthe plurality of
MIC devi ces are converged by the access network entity, instead of being
converged by convergers and then forwarded to the access network entity,

data may be direcily sent to t £SS, net wo entity by each MIC devi ce,
S0 that ecamare theds Ecameote bf e e ualE PARkS Mo k ontity. il ow ng
the access network entity perforns one-to-one control on each MIC devi ce.

In this entbli Meaccess setwerkaepiity | sengls the seeond dateapackeiciocassaiver by M
termnals that are.r ' network entity are conbined to
share a co#ﬂ?&?p§3ﬁgg§§§b%?%ﬁﬁi%®:}] %@&@%g N first data payl oads. The packet
header overheads can be effectively reduced and transm ssion efficiency can
be i npr ovedftenonygeging e Nsetiata raskatsdato@ pecenddatgRacket the aceRSsaccess

net wor k ent y&}@% | ' Ty e
control o%%%ﬁk%%%%@?%@@% g. I%Q?a?éﬁ@ﬁﬁé??%& i:!tglr) Q'anﬂé@%a{ﬁﬂ%ac art of
a met hod fdestitatian paddeess rtkreghi ancpreo nedworic amedrding tio  theotlestinatidmodi nent
of this inveption. 201 server. regeiyes econd, data packet sent by an
access net3RSS A ithy - Tieh dRE PR gondoon VBRI I bouRoHaY DRIy, 1 ¢ hi s
enbodi ”E”teia?nﬂegm&r(@{i a server to receive a converged data packet

sent froman access network entity. This enbodi nent can be applied in a MM

type co i ion network, .t he r\,er be, for. e I . ver,
whbon can gie gt I i sroreutehy ek T oo et AR Bt TG £ o
t he enbodid@idess ipunNchivdrh8d Lby afheelackBss atat®k NsHtipr instddd tof BeRige! ges
the N first datacjoackets Into a second dataé)acket, the second data 8

converged by convergers and then forwarded to the access network entity,

data may be directly sent to the access network entity by each MTC device, so

that each MTC device is visible for the access network entity, allowing the

access network entity performs one-to-one control on each MTC device.

In this embodiment, first data payloads in N first data packets sent by M
terminals that are received by an access network entity are combined to share
a common data packet header by the N first data payloads. The packet header
overheads can be effectively reduced and transmission efficiency can be
improved. In addition, because data packets are combined by the access
network entity, the access network entity may perform a single-to-one control

on each MTC device.

Fig.2 is a schematic diagram of a flowchart of a method for data packet

reception process according to another embodiment of this invention.
201. A server receives a second data packet sent by an access network entity.

Corresponding to the embodiment shown in Fig.1, this embodiment is a
process for a server to receive a converged data packet sent from an access
network entity. This embodiment can be applied in a M2M type communication
network, the server may be for example a MTC server, which can collect and
process data reported by MTC devices.

Referring to the embodiment shown in Fig.1, after the access network entity

converges the N first data packets into a second data packet, the second data
8
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packet is sent to the server through a core network. 202. The server
obtains first data payloads of the N first data packets sent fromM
termnals froma second data payload in the second data packet; N is |arger
than 1. After receiving the second data packet, the server obtains N first
data payl Jafket F&ﬁ%ﬁ%ﬂﬁ%%gﬁﬂr&‘é?'églbﬁcq?é NEWNKr ding to a pre-negotiation
with the access network entity and the second data packet header. Each

first data@2Q@yhestrverohiaing fisstata paylogpieofithe Ndirstdala ppchets senbbess of the

e 1ol 1 ovd SRR i3 s @R PR Tk s Ra0d CBREr AHeE IR Kb 20
there i s ghgAanvergence anmount N pre-negoti ated and determ ned between the
server and the access network entity, the server renpves the second data

packet heager, é&é@fnggﬁg@g‘géﬁggg@pé%?Wﬂe%%?\?erwgiﬁgNﬁt@gdé SAdY Y

di vi des the Secon Into N segnents, each segnent Deing a first
dat a payl desh theesecofidtdata eaickbly aacdiiihg éwiacpre-Regotiationtwidh thé mcegssdat a

ayl oads have the sane ngth and there is no cqgnyergence anouynt
P e negot IMATERTGTENT e SsEeDg catm garke hiadies A St Aok epVacas e
recei ving diig s%ﬁFBVQ I\ﬁ?bad&/gé;é:.]et’ the server renoves the second data packet

header, obtal ns an’ anount | tifier N representing the anmount of the
converged [fi ata packets fromthe, second,d d d evenly
oo Sedet hbbat REHGESS 07 thieSeyeh oRTRBTgeN: ﬁ'%s"@%ﬁkp%&b‘%gﬁtﬁéﬁ M o tirst
data payl aggbonl-dita pdekét mgpbetis RIS flavhéethedN fibEdatahraybdds kdvedat a

payl oads have different Iengthsz and there is not a convergence anount
pr e- negot itheesarmedergh, and there, isr asganvergencecarwunt Nipracneaotiated afrt er

neader o eROrER efeh FRCNEver iR 1t toshf RAGOK BRURCIRB SR Packe!
conver ged renhidlesdtien spashe tdatanshdket Handed eaftarf retieivinip the ssedontg datze | engt h
of each first data payload fromthe second data packet header, and divides

t he secondPagkeh and then evanly divisesibatsecprdoddankariead into) N sgamentseach

first dat l a; fir MB@94elicE: . data
sent by aaﬁl\#%y%é)e%ﬂ %rét Eﬁggﬁﬁgﬁﬁﬁpgwgﬁ bhléﬁea%:ta gtéhgbgz%lver ‘rjg{élg:é\/?a's t he
second datwheadketNsfirst datnghagloadser gavk lbiye tdaenedength and beie entiotya from N
first data packets that are sent f@g&}ﬁéterm n@l@g, and ob a%ns N first data
payl oads fGBWEIIRNCS: @MRHN RT2-RREAt etyvREN KIS S8Rt Qnéa ke fCET%bt ai n
data sent At ] ; -,.@eﬂ.,@ f) made to
share a coﬁné’rt@? Iggﬁgybﬁiperta Ig!a er ltjsﬁohg%adg%g?gﬁéhtémﬁﬂgmﬁg?esgg%ket
header ovesdveadsdatarpduket header, obitains esuarduahdientifies N sspresentirfg teency can

be i d. | ition, b t t nbi ned th

netvior k_ermeynt Bf the' GRveRER it Sole RRORLS TRV BRI ot RAERFD: m o

si ngl e-t o- IR 0K SveRly ditiiRsNhE sRvnaedathi ghylodd ito ¢ RegRidrts, déRdr am of a
met hod for data packet transm ssion process according to another enbodi nent

of this irsegmeéntrbeing asfirstwdaianpavigad, i.e.ndatansenitvoa MV € ravice; hivdi@ment s i n

netvor k. ernety T gBE nla F Bive et e Riep SR BRE e cllver g 7o
with a serafpunt metﬁbgbtiaté_w@@tmh,thélséwéﬂamha aeepsAdRvIrk dNtigi, aftér dat a
packets sent by M MIC devices have the sane |ength, The first data packets

sent by t HeCRIVDObE saconglaia pagkeh theaseiyar repeyepthacanddafadacket i on i s
g ven L gl Uy s S BREASRF NTapr b S BRI ke
converged first data packets and length identifiers representing the length of
each first data payload from the second data packet header, and divides the
second data payload into N segments according to the length of each first data
payloads, each segment being a first data payload, i.e., data sent by a MTC

device;

[0003] In this embodiment, the server receives the second data packet sent

9



The access network entity negotiates in advance with a MIC server to
converge and transmt a constant anount of data sent from MIC devices, that
I's, negotiates in advance the anount of first data packets to be converged.

V\hereln t he, action negotiatio n i iti e t he ac eSS net wor k
entity or atr}qecw@rggf&grthgﬂc% ?‘LC]WOZ]F ﬁ@ofn Ot E'Fﬁqﬁ%g%gégk%ﬁj rise a
and b, or s%nt%ﬁ}mermﬁwaté hhPSSIarS N9t ylotanssmm%@s@&ﬂmaaﬁal on
request message negotiating the anount o i rst data packets to be

conmbi ned tpayldas Mrthesseaemd dattee paicket tQ)Ob@uwIatﬂ iseat figeaeachtierminal.
conver ged

sent fromEifFﬁ@U&&;tE%M i%{i;‘x@a% éq%ég%ﬁ%te c{;ﬁrﬂngﬁ%ﬁ??a %?)?ig:tion

request MERRIGE b rthBededdsat 'n@ﬁuélheenﬁﬂvmﬁﬁckéf Hoatet slairBeddee keins beo be
conmbined to the access network entity; b'". the access network entity

recei ves tafiectivglptreducesh and Jransmiseion £fficienl can hie inrroxsd Eb%ﬁq'tlomf ter the

negoti ati S erge the
negot | at edeeAbb deBf ratess Sl Fhmplrel LGRS TodeRk Mok Rrdhy, {RAIBHRAC 37 ¢
t he converfgetheda¢dessmatiwbek enchtb pefrforimea kingié-talaha qoatriobos .eathMTChat t he
access network entity can negotiates with the MIC before each convergence
of first diﬁV&%ackets, or after a convergence anount has been negoti at ed
bet ween the access network entity and the MIC server, the access network

entity mayFigdns arsphematiegliagranedf amethod iér ddta packiitteansaussiop pragasst | ne.
according to another embodiment of this invention. As shown in Fig.3, in
connection with the embodiments in Figs.1 and 2, the method comprises the

following content.

301. An access network entity negotiates the amount of first data packets to be
combined with a server. In this embodiment, N first data payloads in N first
data packets sent by M MTC devices have the same length. The first data
packets sent by the MTC devices may be application layer packets, a
description is given in which the first data packet headers are TCP/IP headers

as an example. The server may be a MTC server.

The access network entity negotiates in advance with a MTC server to
converge and transmit a constant amount of data sent from MTC devices, that
is, negotiates in advance the amount of first data packets to be converged.
Wherein, the action of negotiation can be initiated by the access network entity
or the MTC server. A particular negotiation process may comprise a and b, or

a'and b

a. the access network entity sends a negotiation request message for
negotiating the amount of first data packets to be combined to the MTC server,

wherein "to be combined" means "to be converged";

b. the MTC server receives the negotiation request message sent from the

access network entity.
a'. the MTC server sends a negotiation request message for negotiating the

10




[ 0004] 302. The access network entity concatenates first data payloads in
the N first data packets to forma second data payl oad. Upon the
convergence anmount N is negotiated and determ ned, the access network

entity converges N first dat ackets ,sent, from nul tiple C.devices. Fig.4
is a sche@ﬁ??@‘%&fgbﬁté{ﬂ?%l"’a%%ﬁ?%Eﬁ\PQF&@'ﬁ%citqa S ils) nt%gtv?r%ge 'hod for data
packet transm ssion process in the enbodinent 1 of this invention. As shown
in Fig. 4, bumbedesgtese netwrkoeatityi reeeives the negpliatieny requeat Jeessager st dat a
packets, each.,co | Si a TCP/I P header and a first data payl oad. The

e et 5e:08r

access net catenates a first data payload 1, a first data
payl oad 2, .. a first data payload N contained in the N first data

packet s sd¥terfthgnnagtialion; with theMd Gyserves. the accessynetwetk eatity; May form a
second dat : I [ at a
packet hedt Q? i eﬂgggeﬁggﬁt[eﬁﬁp?ﬁoﬁ tﬁﬁ%@gﬁgﬁgtéﬂ%ay @gg:. &%ﬁgf@ggond dat a
packet headeomipassd the convergexiidata tpabtainwedchrof thie fitst data packsdst nunber,
source address and destination address as those in at | east one of the

first dat ’N&@‘%K&f tggﬁéét%éé neflb& erthf cAA TRYBHARISWItK tIRNMTO befite dlaenat es t he

N first data pay 0 a single second data payl oad, a second data packet
header i s cadserjenceofdfirst data packetsif or atersaonyeansepaippyadhas deenpi g. 4) .
Wher ei n, when..t N first, data packet T e t he
sour ce addraoiaR Batee g Ak R iR Bt ARFnR ViR Shen BRERERES o e
second datnRafkentithease convergehs negbBaied afmeast bnfilsheat patitbeadhr s of

the first data packet headers; when not all the N first data packets have
the sane TOR.| P header, the TCP/I P header of the second data packet header
may have the sanme source address and destination address as those in the

TCP/ | P hedgpn4] a0D2aThe @ocesd nélwork ichtity ctaicatermtés firsh dattepaylodiisirethehe
second data_packet is sent_ to the MIC server b&/ the access network entity
‘h

t hrough a N§fst data paghets ihforar saeonmhdataRawead-neader may further conprise
a Core Network (CN) header.
Upon the convergence amount N is negotiated and determined, the access

network entity converges N first data packets sent from multiple MTC devices.
Fig.4 is a schematic diagram of data convergence according to the method for
data packet transmission process in the embodiment 1 of this invention. As
shown in Fig.4, MTC device 1, MTC device 2, ..., MTC device M send N first
data packets, each comprising a TCP/IP header and a first data payload.

The access network entity concatenates a first data payload 1, a first data
payload 2, ..., a first data payload N contained in the N first data packets sent
from MTC device 1, MTC device 2, ..., MTC device M, to form a second data
payload.

303. The access network entity adds a second data packet header into a front
part of the second data payload. The second data packet header has the same
source port number, destination port number, source address and destination

address as those in at least one of the first data packet headers.

After the access network entity concatenates the N first data payloads to a
single second data payload, a second data packet header is added into a front
part of the second data payload (see Fig.4). Wherein, when the N first data

packets have the same TCP/IP header, the source address and the destination
11



304. The access network entity sends the second data packet to a server
corresponding to the destination address. According to the destination
address in the second data packet header, the access network entity sends

th d t t he MIC t h h th
networ k. - eSS e fbP Reathe of fie kot imia Aok LT AL v dde RACEgrent s
accor di ng 40tHoR. iR WO TCOH/IP Reb8EILEST thEERSPERad ackBL he8AEI; AHBAERYL all

corresponds to one first data payl oad. After receiving the second data

packet, t tbeWrfirsislala packets\hayvetthe samedCRIIR hepdek the HERIET header efvenl y

di vides t secon fa |0 Lnto N s_.accordin he

pr e- negot iqﬁ?e%ecc?gﬁvag‘&eRgéye&n@%#erl\ﬁ]Whﬁs%ngﬁé nﬂﬁé %‘MC? héed)q{fgﬁ @P dat a
payl oads, dudinafiemade’isenis theés@iPiHeCPCPAR Hedlders 8P4y 688 0f tHeofifisPagtaMTC
device. Note that when not all the N first data packet have the same TCP/IP

header, a PRCREt peadei8er is arbitrarily selected fromthe N first data
packets, and the source address in that TCP/IP header is used as the source
addr ess i rGihbe tieesesuhdiddta paekéics seabitethe MTCsearverby thecaccess eretwanks i Ssi on

mechani sm shoul d be established on the access network entity fqr causing

the accesSMHEY WYCKIBA icofe netwatk: he racoag: &W@ﬁﬁ}e@dﬁg gy dvitisr

occurred i | C server. Specifically, the
RrifiRsrECre RERICID hare, : '

retransm ssi OWs. server or a timer is timeout,
the MIC sejver.may send a _retransm ssion,instruction nessage to the access
netvor k enith \THoNEEFSS BRI HEnS g RS L oS BET R Pon SR0age.  he
access netappidspBAding Yo 16E Hastmation Adired¢ MIC server a second data packet
correspondi ng Po a Second data packet header, according to second data

ressage. - Aegordfl 1 Ve BAREHOE AdResstin e SESARL SR Pefth kel et
server si drceds Metworkr émtitylsandy thd egtinveygethsedondl GattepacietiotherMPC data in
t he second data packet, instead, the second data packet as a whole is

p
consi der edeieerdhidigh thecorepeidrfacket as defaul t.

305. The server divides the second data payload into N segments according to
the negotiation request message at 301, each segment corresponds to one

first data payload.

After receiving the second data packet, the MTC server removes the second
data packet header, and evenly divides the second data payioad into N
segments according to the pre-negotiated convergence amount N. The N
segments are the N first data payloads, and each segment is application layer

data sent from one MTC device.

Note that when not all the N first data packet have the same TCP/IP header, a
TCP/IP header is arbitrarily selected from the N first data packets, and the
source address in that TCP/IP header is used as the source address in the
second data packet header; in such a case, a re-transmission mechanism
should be established on the access network entity for causing the access
network entity to retransmit data when there is an error occurred in the data
received by the MTC server. Specifically, the retransmission process may be

as follows.

When an error in the received second data packet is detected by the MTC
12



In various enbodi nents of this invention, the convergence function provided
for the access network entity can be arranged in any |ayer of the wirel ess
access network. For exanple it can be realized in the Packet Data

Conver gence Prot oco me d| o _Link Con er or
the Medi a YO @A |'S(i!)i&éj’ a'(}‘ eA"%fr H@é’s§e“‘5¢ﬁé ﬂ’t‘ 'sé{ "t he PDCP
| ayer: aft.ﬁétr&éten'\lnteséége féﬂché é&egehéwm gHipprpressed at PDCP and to be
forwarded to an upper lTayer, DCP nmay coriverge the N first data packets

Forvar dod At @cgﬁ%&&%&@%&ﬂs@% ClByFRioh, mEdraDBL dhe BeseRe gitkbns o
concat enateflitywdtharsmikedteMTOse0ér 4 ea0yRd datinpacket @arrespoitingader and a
CN header are added before be transmtted to a Servi r;gaGPRS Su port Node

(SGSN). THiesopeodats pasket ngadeiy Acgeydingf i sesendnd opackebs hRaden C | ayer
and MAC | g %Sf%rrmatna c%{%r%e@%hbqg{rﬁﬁﬁﬂfs%ﬂ)rﬁhsfrﬂ& difreb8yGe @ reference to

the above 'QGSGCFIPLiON Can < 'Zpecr 116 con rgence process.

Not e t hat d at.th t

At ¢ he DS SEEND Bieis ot BRE ey pEss nnars dend eV TPk SeRtie. are
pref erabl yyd flg{}geir?ﬁé He‘l’ﬁ'ﬂ fch$C d e hds efl8t 8ataSinthé %ﬁééc)jﬂ(d hafanar ded

at the PDCP bt a process. Yer i Se, a conmmon and compr essed
| P header packet, bmstﬁwedhemenmdf date pm:ket c ahwhe&@d:ooa'td@rmwa)ad at the
RLC | ayer at the MAC | ayer: a reference to the
above s‘iﬂm@?éoﬂé@aﬁ Ej(Eff%’\“?trts particul ar convergence process. Note

t hat Wnen the convergence is performed at the MAC | ayer, transm ssions at
t he RLC | dpevarighg emleodiments Qgéhls Haxantiop, e Fﬂa\fﬁéfgﬁﬂ@ﬁ—ﬂtfum¢tt9ﬁlslhﬁ0§§16@|ns I'n

Lor mi nal < RS aeeerEheRhR SRR pe brtariddd n 5B el 4 b, Wiflers)

t he accessadeebyonétwaiki tor erampld, eita canmiyen realizadpae kidle Festet , Data t hat
packet header overheads can _be effectively reduced and transm ssion

ef fi ci encyceMergancabraioer| (PRCRJayen Bie Radieddsk Contrgl FRlekbieyerpetheonbi ned
by the acqissia %gl@&%ﬁ MA t)q%}{e} allowed for the access network entity
in

to performa single-to-one'con on each MIC device. Fig.5 is a schematic
di agr am of net hod. for data,p sm ssj 0 oce accor dj
Snother . arbaPircRRs BERSten BEMS BRCFABYSH e Mt N EESaB stk on wi t
the enbodi@Bhfpredsdd ﬁﬁPl?)C%c?to b forlRr et aTappSERYEN thd PUGPWﬂ% st eps.
501. An access network entity concatenates first data payl oads in first
dat a packetonvergef trariNafirst it packeisdackardingalpl hedabove method. Wherein
each PDCP Service Data Unit (SDU) forwarded is a complete piece of data of
a MTC device. The N SDUs are concatenated with IP headers thereof
removed, and a common IP header and a CN header are added before be
transmitted to a Serving GPRS Support Node (SGSN). This process does not

have any effect on the processes at RLC layer and MAC layer.

2. A process implemented at the RLC layer: a reference to the above
description can be made for its specific convergence process. Note that when
the convergence is performed at the RLC layer, transmissions at the PDCP
layers on the MTC device side and the access network side are preferably
transparent transmissions, that is, data is directly forwarded at the PDCP layer
without any process. Otherwise, a common and compressed |P header must
be added into a front part of the second data payload at the RLC layer.

3. A process implemented at the MAC layer: a reference to the above

- 13



In this enbodiment, first data payloads in N first data packets sent by M
MIC devi ces have the sane length. The first data packets sent by the MIC

devi ces may be application | ayer packets, a description is given in which
the first data packet headers are TCP/|IP headers as an exanp Q Ihe server

may be a MpScHplioRcanThe rpgdeder Hétﬂ@?'ﬁ“'@ﬁtqowe&ﬁw& v&egst Note thatt r om t he
VL VTS deviigsh id %8ﬁyér§eﬁc§9§1%'é?ﬁo%e9'ai%enmt R, FANARIRAS tpEOr ding

to the met a“pac transm ssi on proc e enbodi nent 2 of
this i nverRL@ttaye@uanslhthD(DPFa@rmavwc txéelvamatentl\ﬂransnmssloesz ..., MIC
devi ce M send fi rst dat a packets, each conprising a TCP/IP header and a
first datqnPid Sffbodliient GREE Baf bigidads Thi RYfifsenial ket dehf bytmdat a
payl oad 1, | rst ata payl 2, first data payload N contained in

the N fi rsr.ermmals that ez seczamd IDy amaapesamhu@rklentnmr@@orr@n@ byt e MIC

device M to for lLe.second_da Y. dat a
pay! oad. ‘ﬁ?é’e%@gh’&o%aﬁrg’%ée r%gézgﬁmg ﬁ c{a}(ﬂégaelae?}pr%aggs’, %J‘nﬂna ?é’t

i denti fi erhdefer ioVEiedds ! be efeBINly féddded dnd &bnd@isaicnﬁeffletahcyhﬁn are
concatenated. After concatenating the N first data payloads to a single

second dathe jragioved, Int additien.checavsefata mﬁtsya@d'é@“@“@gc@hﬂﬁjﬂ?%ﬁsﬁac ket

header intgo.,a f p t,&ﬂg ml 3e second
dat a packen tW8g{jeePﬁ'9§% '?S%“Mbedrgﬁfﬁﬁgh rS g‘ﬁ an ﬁg tﬂ gb(?qﬁt I f ilaer N,
wher ei n a gigjientenme controbensadh M'ﬁCtdmncEscrl ption in the various

enbodi nrents above for the TCP/ I P header, which not be described in detail

herein; Fr-%g %ﬁg%{rj@%ﬂeﬂ%}fd di %@rangof & et Bl daﬂg pBekét tHAHnAgBBAtrééedshe

converged f acke I nce t e second data packet 1s sent to the
MIC ser veradeprdihg tacamthenmmmmntlafylhtshurwg\hoa é‘@r shown vor Kig. 3, hua second

d k h f 3. Th
et wor k_GROICHgh G e SBBOHITAINE 1) pidsc L antr AnEuPetpd pedssdhitng (o

the desti i @gﬁsess According to the destination address in the second
dat a packeaﬂéﬁ‘9 8 the access netvvork entity sends the converged second

data packegm&\nt Qgce'\é"é%e o\r/keren ity co%%gteng?esc fifst a8 EQyIBads in N first data
packets to form a single second data payload.

In this embodiment, first data payloads in N first data packets sent by M MTC
devices have the same length. The first data packets sent by the MTC devices
may be application layer packets, a description is given in which the first data
packet headers are TCP/IP headers as an example. The server may be a MTC

server.

The access network entity converges data sent from the M MTC devices. Fig.6
is a schematic diagram of data convergence according to the method for data
packet transmission process in the embodiment 2 of this invention. As shown
in Fig.6, MTC device 1, MTC device 2, ..., MTC device M send N first data
packets, each comprising a TCP/IP header and a first data payload.

The access network entity concatenates a first data payload 1, a first data
payload 2, ..., a first data payload N contained in the N first data packets sent
from MTC device 1, MTC device 2, ..., MTC device M, to form a single second
data payload.

502. The access network entity adds a second data packet header into a front
14



~concat enatheaderedberrasiviied el dirshdataopavieadmieachnge

504. The server divides the second data payload into N segnents accordi ng
to the anbunt identifier in the second data packet header, each segnent
corresponding to one first data payl oad. After receiving the second data

packet, the MIC server renoves the second dat cket . header, angd evenly
di vi des t Hars&fdhe sRaAd I RAYICRHO & S8R ,doaiémpﬁgﬂeﬁeef ﬁ%’q%%unt
Laentif1 eledhobdshanS&no0f ‘?@érﬂifi@?%zetincﬂfélﬂ%-thg EnaGRULS Btk st Mafd I st
dat a payl oads, each segnent 1s a piece of application | ayer data sent from
a MIC devipazketdhtbatare concatemateds enbodi nents of this invention, each first
data payl oad may conprise identification information of a MIC device

cor r espondigt dahchitiratihb'the NifksR daty bapdadd e aldikgle ®eeend ¢ata payionay e of
the MIC device corresponding to each data after obtaining this first data

payl oad. ah&mCcdssy hetwark entiymdds ageeand gatamacket beaderjnip atiant pait alich

cases, 501, can be replac WL h 1 e AY t enat es
first dat éhﬁaﬁ?‘&m #gr\ﬁ%ﬂf’é{‘ ‘i%%a P&%Eeﬁg‘%agca:%g@ Y]%gtgosgagéetql'}g%@%aand an
amount negQinhgrid HTEPAP Header and 8T smvayt iersifeeNawheegint 4 aéfedersmguences,
for exanple, the sequence may be based on source |P_address or _source port

nunber s i reambennedesto the: desrription Neligerarieys embadiments; abaye, ifatheet s, in
whi ch cas r i : i e sane
25 the souFehTEARALEE ieh FOFph Rebthar Ftal ARIRARGEmOIR it nirr NIZ, S20F
the N firsg udatiao radiéstethd anmaunt of tivs eoratezged Tirst daégpacieis.nay al so be based
on termnal identification (identification ID) of each MIC devices, wherein

Lhe | dentigiheathoBoldhdBitalfackel isREM thel ITCEINEH by HiEDAEocs RAGDNAMC

device or user information corresponding to eac evice (for exanple,
house nunbentity tAtoeighegatdratnetwarkyuhe seconidedataepackealrheasier imay tfudhen
packets sent gy ea%géﬁf the M MIC devices, that is, the access network
entity andCARRISGE §a8feh| so pre-negotiates about the amount of the first
data packets sent by each MIC device. Specifically, the process of 501' may
be as fol | 3&. Thith@cgess fetwerkyentity ssandsythengeeond Ut packet tonagggnvat es, in

advance, about the.s n ting Nfirst data payl oads and the
anount of 9qrfe>stp°&§{r§et§;{513g’%&ﬁ*?@%ﬁ@%ﬁ%ﬂenat ed that are sent from each
MIC devi ce. The sequence may be the ascendi n%/cde cendi ng, order, of the

sour ce | P Acrarding, o the deslinadiopaddrassiethe § dads, packetdaerdsr e i ons

IDs in the, N Ll Mediw C d Eidtl ehel B CACCESS
net wor k endi e§bconc§ﬁ{a§gﬁ§sﬁghﬁ%d§®eé%¢ %ﬁéﬁkﬁg@ﬁg?ﬁg‘%@ tﬁe negoti at ed
sequence, sydesihirbiglptie cwemetwarkdr ess in the first one of the first data
packet headers in the second data packet header. Wen replacing 501 with

501", the ggy | 'é&véltﬁgidﬁﬁ"ih@%eééﬁd 88fa AP MRS Neddgphet8 AccbRiind i

server, according to the concatenation sequence and concatenation anount
negot i at edthei Bindumé ideotifier iretther keeand tdata agerpked keadess gashi AgaHEDE ce

address precedi ng each of th first data payl oads. Specifically, the MIC
server sto?‘gge%%ﬂw t;?oqqe{ifﬁﬁﬂlﬂ\t‘aspaoﬁ%‘gr source | P addresses of all

associ ated MIC devices, as well as the correspondence between those source
port nunbehferaieseiling the secorr data packet, thedVVECsenver rempwehihe seedntbns Ds.

Af Iy VL d ket ., th i h
ALt TSRl o RN R B B B BB G 1
devi ce corgefim@ndidugolding e fHer amount idéntifiee Noinctiiee setent fdats tpatkeh

payl oads fromthe second data packet header. According to, the ne ot%at ed
ﬁ?’i‘@“s@r@eﬂ‘e‘geaﬂ derive

t he sour ce?fggfcts‘p%%ﬁa% S%%ﬁa&ﬁgyﬂa-r@&é‘ﬁéﬁes of MIC devi ces correspondi ng

to other o irs oads. en the MIC server adds a
correspondi ng souyce port numher and/or source | P addre recedi nqg each
first dat aNReGEBal Yas Uﬁ&%@wﬁi&ﬁﬁmvswn- &agﬁgl{ﬁtgféa Bhyisad sy

comprise identification information of a MTC device corresponding to this first

data payload. The MTC server can be aware of the MTC device corresponding

to each data after obtaining this first data payload.

Further, each first data payload may not comprise identification information of
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In the nmethod enploying 501', if one first data payload in the second data
packet has an error, the MIC server is enabled to derive which source
address the data with an error comes from and thus to directly request a

MIC devi ce at_the corresponding source address fqr retransm ssjon, w thout
t he need @‘Wr%d?ﬂpﬁgoﬁeﬁﬁ@?@ﬂgﬁ?iﬁ ﬁf?tﬁé‘gﬁﬁylgﬁgi I sych %@ésgbﬁé’%r k

entity. | bd MeSiaBIRAITESY: il kol AR BRMity Botatehatesditst daket s

sent by Mte at are recelved by an accéss network entity are
conbi ned, payldaus mcbefist atacpackets acgording ¢ha eequerncemanddan amaditet

header. Thus, packet, header overheads can be effectjvely reduc nd
t r ansni ssi'lu?rgogg%dcwghc?/ P CHHIBREPE PRVELE inppgh%’tegg%%q}geu ngt iorpac ket's

are conbi ngdnthle! fhe NREYBX baBéd o sdlrck IPaaddress or Wourdee pafcess

network entity to performa single-to-one control on each MIC device. Fig.7
i s a schemumberdiintheahh fost datapacket headearaoh thabifisst datapaekets; BhwpicBcess

according to ot her e dipent, of this.i | . ' l@.7, in
connect i Orpaweﬁﬁets%rc&%r%ﬁ'pﬁ%mﬂ\q %qum sd%gﬁ%gképﬁ?${&ﬁ%pﬁ%\ga Hg(%ndgrtﬁges t he
fol I owl ng SRS addfébs iAtha TRESENE &F WS Kirstrddth packe headers asf therMtirstat a
payloads in N first data packets to forma single second data payl oad. In

thi s enbodlaierpacksts bging weecatenpled The S9suenEadRaynalspebf basest ofat a
ket ' -1 h | irst
it pay: e, Weliieafen dRealfidioht HPBMEAAIATE doUked Wrichenline! 121 |

The first idantfication ¢Dmaebe foyexdmphifedeariat nemivey obeaelp MTC devize drayer
packets, a description is given in which M:fpfi rstq/%%ta packet headers are
TCP/ | P hedt$€r SNEEMatopxeoRRsPonging e rgagh RevC rse*aople, hPUPRe access

net wor k S Hylrhler]. THE ﬁgg@gﬂ%@) %\r/ricfﬂgﬁé rr]rf\:éeypﬁé e 8Md%90fiﬁr‘ﬁit 88 %féléé%@séﬁt a

schemati c di agr according to the method for data
packet tr dyseactsofitheM M ES deviveshthad i) doe aecess3netivork estityranshtheddTCAs shown
in Fig.8, MIC device N first data

1, C devi e devi M
backers. SRR TeTRgORStRErIabt 1 ARt e TRt ol PacRels! S Ve
access netéfmmfrgtcgé\xcézcsyeag&ggwﬁe Bréddsslordmiamppbeadidon. first data

payl oad 2, .. I rst dat oad N contained in the N first data

packets senqt from MIC devi 1 C i Y it C. ' forma
si ngl e secdift@eLHSE Pﬁ‘a%ﬂctﬁy ?59%%@8%@?? %%?ggéﬁisq‘b%gg%bgﬁsecond

data packeheRagehce Hf onchfep@ting N first! ddth paytsizdand tite pmOUR®S fifste second
dat a packet header further conprises an anount identifier for_ representing

the anpuntdajé pallagsriohe saneatenatest thahage saokies aaeh MHgdevicGerdfr i er s
For represenlieide sy bEHE hsRbndRghiddobRlingAePdY 1 €ource IP address,

the source port numbers or MTC device identifications IDs in the N first data
packet headers. After the negotiation, the access network entity concatenates
the N data payloads according to the negotiated sequence, and setting a
source address in the first one of the first data packet headers in the second

data packet header.

When replacing 501 with 501", the following step can be further comprised
after 504: the MTC server, according to the concatenation sequence and
concatenation amount negotiated with the access network entity, adds a
corresponding source address preceding each of the N first data payloads.
Specifically, the MTC server stores source port numbers and/or source IP
addresses of all associated MTC devices, as well as the correspondence
between those source port numbers and/or source IP addresses and MTC

device identifications IDs. After receiving the second data packet, the MTC
16



After concatenating the N first data payloads to a single second data
payl oad, the access network entity adds a second data packet header into a
front part of the second data payload (see Fig.8). The second data packet

head i TCP/ | P header, t i tifi N, d | h
e e tainA e s B B etk (B AU o e NI,
various ergyod Hévﬁ@%b?re];sgbnﬁfh ,tBQRé'fﬁsP&?@abf theVBbséatBRhtcRirdedstal bed in

detail herein. e anount entifier Nis used to indicate the anmount of
t he converppytbddsr Bomdtiteaseearibtiatia packatdmaderi Aceonding: it tha negotiatedused to

I ndicate the |l engt.hs of the N first data . payloads,res hvelvy. Since the
second datc‘é)n[ga%g%&mpSs%}ﬁncpoapﬂec%?eg@t@gr aﬁ‘&?@ﬁeﬁkﬁ?m@ %%'&%rcﬁment ity
through a qne fiR! WBice bbR AGRBBE @Rtsbures WPt abigrdees NGy MTQ tdesicegonpri se
a CN header. 703. The access network entity sends the second data packet

to a serveworesppadipgrei ether ones of the firv data paxlpadss Thepdbe M Gearvert he

destinatiq ddr. ' ! I C t wor k
entity se t%g&@%%dﬁsé@@%%%@@b%ﬁ%@br ?gﬁgﬁelpl\#é?%%r é%?’agﬁgough t he
cor e net wagdeh firéOdata Pagloserise homhal TEB/UDR/IR ¢aysrdpdastiornsay| oad into N
segnents according to the anount identifier and the length identifiers in

t he secon ﬂ{aae Lot rs ] t ne first
dat a payl ggﬁﬂéﬁ.{' tB er r%g@ﬁ}iﬁ% 5to\k‘r‘é @g@%ﬁﬂsﬁgtﬂ ?Egg%gg,lﬁfﬁg%geg%%e e
renoves t tpackethasian grrar, the MEIC Isendsiis eaabled ity dédee winichssmooe addtesspay| oad
into N se nts, cording to the amount, identifier N and | engt h

dent 11 oS et ST iTA Baes SRRerh uield Snerreeguenen MIT Ve n
first dat gatgﬁé!d&%%fao%iha SiifBe RRIIRES AR | BF8nShisAIN, VagiduRIhe :sRl 6Rat a sent

froma MIC device. In thi's enbodi ment, N first data payloads in N first
dat a packgtreviding a gtransmeissionahechanisman the aceassaetwerkaentifgcess net wor k
entity are conbi ned, by the access network entity, to share a common data

packet heggethis embdiheRtairet dagadayicader iheNdfirst aiatd eoakbRC bbneby Meduced
and transm ssion efficiency can be inproved. |In addition, because data

packet s artermaipalsi that aps regeivestby a8 aroess metwark ertity igre combineshdty ther t he
. et ; ) c
Gouros, "iAES SRR DE' SR SO A B ARR Heshy ek

device. T may  appr ecr at sofre or al eps of

t he above Hezidee dverieadisrazmnt e effactieely educzeidaiy transevesien efficieiney cant h
programinstruction. The &ﬂ;rcl)gram af orenenti oned can be stored in a conputer
|

readabl e finaRevaddinagdditipn.checavss @ﬁoqﬁcgﬂtsc%'@s%%mt’mgl‘%)f HiRaRecess t he
comput et QWiBh QL NE 18 AR 11 SnaDGNS°HBRALRTBAR TR pertorti® gL O age
I'SC, optl

medi um af orenenti on€d conpri ses: magneti C cal disc and
ot her nedigsimgyedaonel condiol sh@achdipCadpvice. code.
Fig.7 is a schematic diagram of a method for data packet transmission process
according to another embodiment of this invention. As shown in Fig.7, in
connection with the embodiments in Figs.1 and 2, the method comprises the

following steps.

701. An access network entity concatenates first data payloads in N first data
packets to form a single second data payload.

In this embodiment, not all the N first data payloads in the N first data packets
sent by M MTC devices have the same length, and all the N first data payloads
may have different lengths, or some may have the same length. The first data
packets sent by the MTC devices may be application layer packets, a
description is given in which the first data packet headers are TCP/IP headers

as an example. The server may be a MTC server.
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Fig.9 is a schematic structure diagram of an access network entity
according to an enbodi nent of this invention. As shown in Fig.9, the access
network entity conprises a receiving nodule 91, a creating nodule 93 and a

di | 95. Th i Vi dul 91 i fi ) I, N first
data packalé apsesh neRsoRanibY pOTIORs daiara i ie M TG aSaess T8 M na | on
address, whar&hasidie dik PanSHéNtaP&fr{%?gé‘ﬁH@ééc?ﬁéina thithé métAba foag4at header -

and a first data payl oad, an Is greater than 1° The creating nodul e 93
i s confi gyaeket wansmission process thathe gapbdimntat of this kivehtiprt Aslshawpacket s

ndd = seodhd e MG AR TOMIC divisbez e 1ECEER M SRYNERK 88,
second datgcRagkeheh EHMPFSHYHITARIP IRsder taneodifst 88t payles@nd dat a packet
header and the second data payl oad. The source address and the destination

one of tha e pegssionavisik By cSheoteRttss 2 el 08" BRToR hof TRt fal o o0

to send t haykeriond. datfispastacsayiderd Ni contaiaat énl thxy Ntfiret dategpadketsoehtl e 93 to
a server corresponding to. the destinatiqn eédd_res .. The descrjption of the
various ndtamdi Gwcﬁeht'\QT@éj@(‘!!qeo%d--aB&@ exicerd, todpEpaeingls sesondne

wor ki ng flo%\f\égggloafii nci pl e of each nodule in this enbodi nent, which not be
described Tn detarl herein. In this enbodinment, first data payloads in N

|
ol e ar & BorbEEaSEs AT STbbAEn SiReang AakL PAR dBRdSk Se Ao oaciet
pﬁgdg;sgmﬁ%ﬁ%h@?ébc%ﬁdeaéﬁcbawaba. TRAUSSEbrRN datd PasRES haAeetilinttdrency of

can be inproved. 1nh addition, because data packets are combi ned
by the acceswpriseswark amouni/, identifier dor ovepresentinghethec carasunket oortkeent ity

to performa_sjingle;to-one control .on C Vi C Fi.g. 1

schemati c @P%@F%%eéj g'f's&g?%ﬁﬁ g?élﬁis aq{peiénﬁgl\{gigpﬁ%é%tf?{ J ehgec%?‘ahagtﬁ?o

anot her endqgthrebchfirdthtiata payeati on. As shown in Fig. 10, based on the
access network entity of the correspondi ng enbodi nrent shown in Fig.9, the

access net L . . ' | : LAt d 97

and/or a ﬁ@e(r; nl%&’?'ﬁ é’f&%lﬂéél ﬁ%%ﬁn%rggﬁg{%@{m%nag %@%{@?%&?@@%ﬁ%@?@%ﬂ%ﬁd

retransm 35é adbcesendtwotdentity adds a second data packet header info a front part of
the second data payload (see Fig.8). The second data packet header

comprises a TCP/IP header, an amount identifier N, and length identifiers
L1-Ln. A reference can be made to the description in the various embodiments
above for the TCP/IP header, which not be described in detail herein. The
amount identifier N is used to indicate the amount of the converged first data
packets, the length identifiers L1-Ln are used to indicate the lengths of the N

first data payloads respectively.

Since the second data packet is sent fo the MTC server by the access network
entity through a core network, the second data packet header may further
comprise a CN header.

703. The access network eniity sends the second data packet {0 a server

corresponding to the destination address.

According to the destination address in the second data packet header, the
access network entity sends the converged second data packet to the MTC

server through the core network.
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The first negotiation nodule 97 is configured to send a negotiation request
nmessage for negotiating the anmount of first data packets to be conbined to
a server, when each first data payl oad has the sane | ength. The second

negoti ati Q) ul e 99 ji.s configured receive, froma server, a

negoti at i ?7@4?38‘8@9{" %’9@%%%&%‘%%@@% adhtoNseamelis pPeddingto,
packet s tﬁh@%rﬁgﬂﬁﬂ Rightifidh eRdefeN Idghs tiddRdfrPan | adsdasnd et parkéenat h, .
The creating nmodule 93 nmay conprise™a first concatenating unit 931 and a
first addihegdeniwittoeach segmhst coresgpangingidudone Bist dala payipad.se a first
concatenating unit 931 and a second adding unit 935. The first

concat enatAmed rebeivindcthel Secopdl dtH RiEkeD theMBCaVer fanidGiestiedsdgyidoads in

N first data packets to forma single second data payl oad. The first adding
unit 933 idata peackgluheadero anddivides dhasarend friairaylorhite Nmegmemsont part

of the se I . t g enat 4 | when
each fi rs%%gg[cﬂﬁéggﬁ@%gg‘@a@q@%@%gyn% #gn@ehléhsﬁﬁgms\e@tgﬁ%% '82?' gugpgac%:%gt header
further coifsipacketaiesioruTihe Nsagmensr arcntticdd firstgldta agloads! with edod
concatenated tirst data packets. The second addin nit 935 is configured
to add a EHha R!%ﬁeaoﬁﬁhqi@ﬁt'%ﬁygfdﬁ?ﬁ%e'ﬁff%ﬁtMB&réje‘ﬂ?e‘t he second data
~payl oad fornmed by the first concatenating unit. The second data packet
header funhHhis embpdinsers, dhfiestuata payoadsf ineN first datad packétagenhdyaount of

the | engt HoBTNalRcthal are (Sl Bl ahaantessinetyp ke ey ace comminety e Sa1 s
parti cul ardcxeegﬁ %h%&%ﬂgﬁ rgs QRaA 8RINAnbRRata batkstaicaderydtds padkéthe N

first data packets accor g to a sequence and an anpunt negotiated with
t he serverheatiee oveteadstcan be gifeciively sedunaddansh tranemissigre efficiengiidiadsses or

source port nunber r .m nal identificatigns i | St packet
header s ofbe[ Wéprﬂv?é'r@'[a@f‘%"’@%%?%&%@%&ﬁ%t%ﬁg‘%ﬁ'&ﬁ&ﬁn@)} flie §§§és nmount of
first dat ;dpeHelentiBemt i&r SBWRRT Fopfthé hacddsse hetwsrk. ety tetpefasm asi on
module 90 is configured to retransmt a second data packet corresponding to
t he secondingle-dopaeieantiobansachdTGaeyigeer, according to a retransnission
I nstruction nessage containing the second data packet header sent fromthe
server, W bsat skikesin tiv aftf maheagpresiated tat somekar diestdps oftheealsbviel er ent
source addresses. The description of the Vah}%\%ﬁ met t?od errbﬁdi ment s

Hg Fa

descri bed B8HPE 65}?@&“?%39@%&3@ d_eﬁﬁﬁeq Y _ 8_ pPIAX?M e of
each modulig Ao Thé Nploghsme SRAEMERbnedNE4 BO!sBfedGRCE' RBfhduterdet ai |

her ei n.

readable storage medium, which when executed causes the hardware or the
computer to perform the steps of the above method embodiments, the storage
medium aforementioned comprises: ROM, RAM, magnetic disc, optical disc

and other mediums capable of storing program code.

Fig.9 is a schematic structure diagram of an access network entity according
to an embodiment of this invention. As shown in Fig.9, the access network
entity comprises a receiving module 91, a creating module 93 and a sending

module 95.

The receiving module 91 is configured to receive N first data packets which are
transmitted from M terminals to the same destination address, wherein the first
data packet comprises a first data packet header and a first data payload, and

N is greater than 1.
The creating module 93 is configured to combine first data payloads of the N
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In this enbodiment, first data payloads in N first data packets sent by M
termnals that are received by the receiving nodule are conbined to share a
21 comon data packet header, so that packet header overheads can be

o ouoe: il s aeedaa BB oS eodl Eind S
network endddad, ! dnd Sadd 'ao‘éﬁﬁorﬁ%?_@atﬁj?%?%da%w}%fbree@ﬁé t36cbAdPa&taor M a

si ngl e-to-"orle control on eac ce. A systemfor transmtting data is
further prpayiakbta foranatseeond dadalipasket. dhet secondndatatpashet compsses @n my

conprise any agcess network entit rovid In the odi men f this

i nventi on.sgfgﬁg8 Bﬁ?mqag?f ﬁgﬁl{}%ﬁs??gigafg Ry F@W %‘Fﬁﬁ%%gaﬁ%ﬁﬁ ce. The
recepti on gHPHResHARiGEad@Es8 M RS SEthd dath PRCRET edder aré fife ¥ambaiss _
enbodi nents descri bed above. The data reception process device may conprise

a recei vi rthoswitudideasidonmobibgfirsl data paglseineaderse recei ving nodule is
configured to receive a second data packet sent from an access network

entity. Thehegendifh trhedule@hlisccorfiguesd tgeerd the sacond datdNphckettthdtisa
payl oads fromthe second data payl oad of the second data Iﬁ)acket. )
created by the creating module 93 to a server corresponding to the destination

address.

The description of the various method embodiments described above can be
referred to for the working flow and principle of each module in this

embodiment, which not be described in detail herein.

In this embodiment, first data payloads in N first data packets sent by M
terminals that are received by a receiving module are combined to share a
common data packet header, so that packet header overheads can be
effectively reduced and transmission efficiency of the system can be improved.
In addition, because data packets are combined by the access network entity,
it is allowed for the access network entity {o perform a single-to-one control on
each MTC device.

Fig.10 is a schematic structure diagram of an access network entity according
to another embodiment of this invention. As shown in Fig.10, based on the
access network entity of the corresponding embodiment shown in Fig.9, the
access network entity further comprises a first negotiation module 97 and/or a
second negotiation module 99, and may further comprise a retransmission

module 90,

The first negotiation module 97 is configured to send a negotiation request
message for negotiating the amount of first data packets to be combined to a
server, when each first data payload has the same length. The second
negotiation module 99 is configured to receive, from a server, a negotiation
request message for negotiating the amount of first data packets to be
combined, when each first data payload has the same length,.
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The device further conprises a third negotiation nodul e and/or a fourth

negoti ati on nodul e. The device may further conprise an addi

ng nodul e. The

third negotiation nodule is configured to receive a negotiation request
nmessage for negotiating the anount of first datar%z,ckets i:{) be c?m)i ned

that is sde ¢reatingmaside83 may GRIMRriEs & firgt canraterating unit
e ol ot T BRSO Be3 TR RARACDS AayBSHbsd B fierée

negoti ati on reguest nessage egotiating nount of f

Tand g fissly| oad
rggéq%ég@asend a

I rst

packet s t 93 oatd aesgcond addangcwst 988t wor k entity, when each first data
payl oad has the sane |ength. The adding nodule is configured to add a

cor r espondipg AUCERcALHARSS BIETHA Y @aFQufdd b Bancatemateonrstagatar ding to

a concat enatlon sequence and a concatenati on anmount negotiated with the

access netpayidadsriniN first data packetsta foom arsingleseconsdata paykoady

configured to

evenly divide the second 22 data payload into N segments according to the
negot i at ofhd Qb addin B3 is \voafigerdtofdddsd séedral gatal prrattehibsaddrantoane

| engt h. Each of the segnents corresponds to one first dat

a payl oad.

a front part of the second data payload formed by the first concatenating unit,
when each first data payloads has the same length. The second data packet
header further comprises an amount identifier indicating the amount of the

concatenated first data packets.

The second adding unit 935 is configured to add a second data packet header
into a front part of the second data payload formed by the first concatenating
unit. The second data packet header further comprises an amount identifier for
indicating the amount of the concatenated first data packets and length
identifiers for indicating the length of each first data payload.

The first concatenating unit 931 is particularly configured to concatenate the
first data payloads in the N first data packets according to a sequence and an
amount negotiated with the server. The negotiated sequence is based on the
source IP addresses or source port numbers or terminal identifications in the N
first data packet headers of the N first data packets. The negotiated amount is

the amount of first data packets sent from each of the M terminal.

The retransmission module 90 is configured to retransmit a second data
packet corresponding to the second data packet header to the server,
according to a retransmission instruction message containing the second data
packet header sent from the server, when at least two of the first data packet

headers have different source addresses.

The description of the various method embodiments described above can be
referred to for the working flow and principle of each module and unit in this

embodiment, which not be described in detail herein.

In this embodiment, first data payloads in N first data packets sent by M
terminals that are received by the receiving module are combined to share a
21



O the acquisition nodule is particularly configured to evenly divide the
second data payload into N segnents according to an anount identifier in
t he second data packet header, when each first data payl oad has the sane

| engt h. Each of the N segrrents corres ﬁonds to one first daédal paﬁl Bad. Each
first dataopapbnadataapackel beaden esyithat pagkehbesdeb RyeiBRalS &kePCheader

conpri ses 80??‘1%&%%31”@&{ rSﬁsﬁm%%rdnr%}'&éﬁb gf fh*éesg%ig?Hg%fﬂicel oved.

concat enat ets |5|t| e I's particul arly
conf i gur edn teRiditRms BECAN: tateapacketyate cambiniet tyr thenatdesagietworkeentity.i ers in
the second data packet header, divide the segond dat ayl oad i.nto N

segment s. iEg@iopedifaethe WWE%?@%%‘?} 96"@@”&9%&0'}%?%%&9%% The

second dat‘:,‘taancgI t ({W er conprises an anount identifier indicating the
anount of concat enat ed f| rst data packets and length identifiers

Var | ous. ek PIeRBLNRREAING G 8eiaF DU Sy OB T Bnohef sRREfmBH S, o "°

working fl; EmemaY cBAftisetshy Sccrizd nedivbrki entit So\&mmment
whi ch not ﬁ%@esérlébgﬁtl n detail herel n. Inthis errbodlirnrgnt first data

payl oads iembbdiments dbthis ipseRéers sent by Mternminals that are received by
an access network entity are conbined to share a common data packet header,

so that papkesydiertien (?Mﬂhé!e@ﬂﬁpﬁﬁs beeedftioet proekys devicee@hameceptiomsni ssi on
efficiency of ¥ he sy s?em can nproved. I n addjtion eca se dat% packet s
C

b
are conbi reracess HWI@CMSCW&W tonthe weryar nsthe valeus £5) ess

network en orma single-to-one control on each MTC devi ce.
Finally, ci s?ﬁ'géﬁéﬁégéhot ed that the above enbodi nents are nerely used to

illustrate_tech | | ut f thi f. but t
ther eof - %mééa%'n?%@pign RramESRIeviee L FmRtns Ao i icie g ' O

ref erence é&al‘{' H‘FJ nbodi nents, those skilled in the art may understand
that nodific |ons 0 the technlcal sol uti ons described i n above vari ous

nmbodi t | t. t t h d
Such 23 bl recG ARl i it VLSRN seRahy 4B pAAA AERBRDE, ThCS
sol utions n%ﬁ%%ésg h@fﬂdrﬂ%rﬁﬁ@pmeaadqﬁ Bitibhtmedulehie dodfibnrethto aoquite dhs of

various e ments of this 1nvention.
first data payloads from the second data payload of the second data packet.

The device further comprises a third negotiation module and/or a fourth

negotiation module.
The device may further comprise an adding module.

The third negotiation module is configured to receive a negotiation request
message for negotiating the amount of first data packets to be combined that is
sent from an access network entity, when each first data payload has the same

length.

The fourth negotiation module is configured to send a negotiation request
message for negotiating the amount of first data packets to be combined to an
access network entity, when each first data payload has the same length.

The adding module is configured to add a corresponding source address
preceding each first data payload according to a concatenation sequence and

a concatenation amount negotiated with the access network entity.

The acquisition module is particularly configured to evenly divide the second
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Caims 1. A nethod for transmtting data, characterized in
conpri sing: receiving N first data packets which are transmtted
fromMternmnals to a same destination address by an access network entity,

flrst dat S praieas i iseomeie deeprdinmip e ReadtbtdalRalar BeRtde "da o
payl oads I%émga% ffik‘étsdatg?ta?ﬁgh%cﬁéé $hd QameSienglit BRIPBHtRANSsaeRned, and

adding a second data pack eader into a front part of the second data
payl oad t @ofr@spondstoghe fisstdatalpaload packet, wherein the second data packet
conprises the second data packet header and the second data payl oad; a

source addyeme aedistichemodlRr i paritkmssonfigurdetcevsniy dilidethessBoondheader

are the sane as those in at |east one of the first data packet headers;

sendi ng t ioaia paywaddatoN sesrents gceording, ter an masib iantifigr tothenee®Bs: i nat i on

addr ess. : 0 1 WA | aiml,
character idzal (!.‘% p?(r:]k ﬁggaggw | ?as‘{hqg zﬁ g&%?ﬁ%&gﬁﬁ%%ﬁ%%sﬁﬁnggng%ﬁé& erein _
bef or e t hghe prbégreststdwrdspoats tabae firstl datd paylvadh Eabh firstdata paglopdcket s t o

the single second data payl oad, ..t he th furth -
sendi ng, h@st e é@ﬂ&éef%gm@m e i%%ﬂ%%é@%%% ﬁ%&:&gﬁprﬁ%%e f or

negoti at | ngad.ATRIAING’ fdr IrRfictRbatHRA SRt OF R CRAbaRAdIdS firhcaaar ver: of

recei ving, by the access network~entity, a negotiation request nessage,
whi ch is gackefstomthe server, for negotiating a anount of first data
packets to be conbi ned. 3. The method for transmtting data

accor di ng% he! sigiiisitiors hidafe Raffslilany Ebafigurad o fadcetdiAgte aRaheast has a
sanme | ength, wherein a procedure of conbini na the first data payloads in
a

the N firddentifien gnaclength identifierssimtflecsecanshdalgapacked\hasgder, diMdealdai ng t he
second data BRG'al PEBSH itBNPsddifehts BhchBF the edfneiiS BBedib s RY ' 0ad

conpri ses:
one first data payload. The second data packet header comprises an amount

identifier indicating the amount of the concatenated first data packets and
length identifiers indicating the length of each first data payload.

The description of the various method embodiments described above can be
referred to for the working flow and principle of each module and unit in this

embodiment, which not be described in detail herein.

In this embodiment, first data payloads in N first data packets sent by M
terminals that are received by an access network entity are combined to share
a common data packet header, so that packet header overheads can be
effectively reduced and transmission efficiency of the system can be improved.
In addition, because data packets are combined by the access network entity,
it is allowed for the access network entity to perform a single-to-one controf on
each MTC device.

Finally, it should be noted that the above embodiments are merely used to
illustrate technical solutions of this invention, but are not limitation thereof.
Although this invention has been described in detail with reference to the
above embodiments, those skilled in the art may understand that modifications
to ihe technical solutions described in above various embodiments or

alternatives io some technical features therein can be made. Such
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concatenating the first data payloads in the Nfirst data packets to forma

singl e second data payl oad; addi ng the second data packet header
into the front part of the second data payl oad, mherein t he second dat a
packet header further(f ngrlses an anount |dent|f| éhﬂ an annunt
of the coreedificaliong ang ait (ﬂ'ﬁ‘f‘&e?p egtdnake correqup

Ly ansm L ligaflaionf R debge | nd S Lo rtééﬁﬁbblz%@ldti%n%héf @arm@cedure

of conbi ni rst data pa in the Nfirst data packets to the
single se@dexﬂHmmkpthuadyemmntaddlng_the second data packet header into
the front part of the second data payl oad conpri ses: concat enati ng
the first data payloads in the N first data packets to formthe second data
payl oad; addi ng the second data packet header into the front part of
t he second data payl oad, wherein the second data packet header further
conprises an anount identifier for indicating an anmount of the concatenated
first data packets and length identifiers for indicating |length of each
first data payl oad. 5. The method for transmtting data according
to any of clainms 3 to 4, characterized in that a procedure of concatenating
the first data payloads in the N first data packets to formthe second data

payl oad conpri ses: concatenating the first data payloads in the N
first data packets according to a sequence and an anount negotiated with
t he server; wherein the negoti ated sequence is based on a source |IP

addresses or source port nunbers or termnal identifications in the N first
data packet headers of the N first data packets; and the negotiated anount
is an anount of first data packets sent fromeach of the Mterm nals.
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6. The nethod for transmtting data according to any of clains 1 to 4,
characterized in that at least two of the first data packet headers have
di fferent source addresses, wherein the nmethod further conprises: 26
retransmtting, by the access network entity, the second data packet
corresponding to the second data patk@MReader to the server, according to
a retransm ssion instruction nessage containing the second data packet
header sent frofh Atmeetheadver transmitting datajchacaciesizadtinsompigingy,
characterized in conprising: a receiving nodule configured to
receive N first gatigngagkefirst Waigh pickets awhight aed frangiiidiéer fronalg to a
same destination address, wherein the first data packet conprises a first
data packderminaletoaacsamei destinalion sddress byaad AceasyMeAWerk ity 1:

a creatin i e C ' [ i N first
dat a packgylg@r%m ?ﬁé:ﬁ)%t ?%trgeﬁ%%lgetbcgdfﬁhﬂg?%geﬁ{/ﬁtﬂﬁé‘tﬁ&%ﬂ%ﬁg‘??@% gers']iéng 8 second
data payl qﬁgtd@tacbﬁdda@ and dhid gielatemthainet; header into a front part of the
seC(lznd data payload to forma second data packet, wherein the second data
packet conprise : t: : payl oad;
a source addresgoﬁﬁlgﬁgggfgﬁﬁ ?%ﬂagggr'%gﬁéﬁh{%e%g%?%ncgeﬁgag’ﬁ:@gt are
t he sgme ascbhdsiata paylodd astd addingfa skeoid deta packetphekdar ihtmddrant
a sendi ng nodul e configured.to send, the, second. data packet ich,i
by the. or I (6 BABPEOS deta e b BUBbAIPHITE e bl RacKsh
address.  wherein tHe sdE$hP8SE5patIRIipASdd the 366 AL backetHdader
characterized in that the access network entity further conprises:

and the second data payload; a source address and a destination address

created

in the second data packet header are the same as those in at least one of

the first data packet headers;

sending the second data packet to a server corresponding to the

destination address.

2. The method for transmitting data according to claim 1,
characterized in that each first data payload has a same length, wherein
before the combining the first data payloads in the N first data packets to
the single second data payload, the method further comprises:

sending, by the access network entity, a negotiation request
message for negotiating a amount of first data packets to be combined to

the server; or

receiving, by the access network entity, a negotiation request
message, which is sent from the server, for negotiating a amount of first

data packets to be combined.

3. The method for transmitting data according to claim 1,
characterized in that each first data payload has a same length, wherein a
procedure of combining the first data payloads in the N first data packets to
the single second data payload, and adding the second data packet header
into the front part of the second data payload comprises:
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a first negotiation nodule configured to send a negotiation request nessage
for negotiating an anobunt of first data packets to be conbined to the
server, when each first data payl oad has a sane |ength; and/or a

second negoti ation nodul e confjgured to receive. a ofi.ation request

message fromth8‘3‘5(é?“\‘i-’@?'lf“t'ﬂsrt?'ﬁeéj’gkJ dafa pgy'aadsniphe @ﬁﬁﬁf P?Ea Bﬁf’getgg@kets to
be conbi neg.mWepf2eBchhd \?:%téj E?Io%‘?ly' oad has a sane | ength. 9. The
access network entgity accor |ng 0 claim7, characterized in that the

creating nodul e ¢ rises: a fir cqncat.engt | nit,c igured to
concatenate t healdaH& tRR 2 c0Rg) dalds p?ﬁk?ﬁheﬂﬁ?hiﬁ ﬁ?ﬁ gl%ﬁ'icqf"é? ?9?%'% ormthe
singl e secepdndabatd Bdydsd. wherein #hé idedondddafy patket assddayufiathdro add
the second data packet header into the front part of the second data

payl oad f cromeprisss aheampust idaniifier dndicatig @n amod rofdhercancaienatgda

payl oad h th, wherein the second data packet header further
conpri ses%ﬁﬁ?gaﬁnﬁ?éfeggm I fier indicating an anount of the concatenated

first data packets, 10. The access nq%mrk entity accPr,di nP to
claim 7, character Thed mathodatfof nrapsauttingg datauacceripei desclaim 1, 4

first con ' [ ' t : | wnayl oads
" the N ot pCterRadUR thaf &'prkddifte) ot CHABRNAGTIHE fraf dptd BayfcRd ie)
second adchadN dinst datarfackets tb the sitdie Isecend alada gatytoguh ciket atdingethei nt o t he

front part of the second, data pay] oad forped b he first .concatenating
ini 1, WherseGondRaBaRRRket daere ArteL e HRAb Par ot e sces A8BE PaHBRRo LNt
identifiercgrﬁﬁriéé%j_i cating an anount of the concatenated first data packets
and length 1dentifiers for indicating | ength of each first data payl oad.

concatenating the first data payloads in the N first data packets to
form the second data payload;

adding the second data packet header into the front part of the
second data payload, wherein the second data packet header further
comprises an amount identifier for indicating an amount of the
concatenated first data packets and length identifiers for indicating length
of each first data payload.

5. The method for transmitting data according to any of claims 3 to
4, characterized in that a procedure of concatenating the first data
payloads in the N first data packets to form the second data payload

comprises:

concatenating the first data payloads in the N first data packets
according to a sequence and an amount negotiated with the server;

wherein the negotiated sequence is based on a source I[P
addresses or source port numbers or terminal identifications in the N first
data packet headers of the N first data packets; and the negotiated amount
is an amount of first data packets sent from each of the M terminals.

8. The method for transmitting data according to any of claims 1 to
4, characterized in that at least two of the first data packet headers have

different source addresses, wherein the method further comprises:
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11. The access network entity according to any of clains 9-10,
characterized in that the first concatenating unit is specially configured
to concatenate the first data payloads in the N first data packets
according to a sequence and an anount negotiated w e serv(g[ﬁi wherein

the negotiated selgarspiiting, Mséheoﬁcﬁe%sodﬁ?‘é’oflﬁ %&2&%53‘390% B8 port
nunbers or éc%rggna&g]éeé%?ce&ﬁsra?ﬁq 'tSaEh'eogécbﬁ'déﬁi%ﬁD'\E%?lfét h&3dér hsaket ségeader s of

the N firdt he negotiate I's an anount of first data
packet s sejycortling 1028 hetrinsinsdibh dnsiructien message cattaining the sanondet wor k

entity according to any of clains, 7-10, characterized in

networ k erflataypacket H@?élﬁbﬁ%'?fi@%@:the Server. 5 retransmi ssi o;hﬁ)dfﬂhg aeeess
configured to retransmt the second data packet corresponding to the second
data packet headeAntacadss metwosk endity eharacteriged in €OMPIEEMNGsi on i nstruction
message containing the second data packet header sent fromthe server, when

at least two of atﬂé%ewiﬁ%h&ﬁjlé cOhfigpsd &b réeside Ns first\dataiphcketswhibur ce
addr esses. 13, data transm ssion processin salgt em including an
access netaver kapsmittad &@%Mrter@mal%m/a&amﬁaﬁﬁmﬁi@%a ress, Whefeinrhe " gat a

compr i &1 nd e fst SoPseBLRe P BRTERE o Arrt i BBy noslaBl s rreciana i the!

recei vi ng gefohe, &8N Bugreatéothaacti ve the second data packet sent fromthe
access network entity;

a creating module configured to combine first data payloads in the
N first data packets which are received by the receiving module to a single
second data payload, and add a second data packet header into a front
part of the second data payload to form a second data packet, wherein the
second data packet comprises the second data packet header and the
second data payload; a source address and a destination address in the
second data packet are the same as those in at least one of the first data

packet headers;

a sending module configured to send the second data packet which
is created by the creating module to a server corresponding to the

destination address.

8. The access network entity according to claim 7, characterized in

that the access network entity further comprises:

a first negotiation module configured to send a negotiation request
message for negotiating an amount of first data packets to be combined to

the server, when each first data payload has a same length; and/or

a second negotiation module configured to receive a negotiation
request message from the server for negotiating an amount of first data
packets to be combined, when each first data payload has a same length.

9. The access network entity according to claim 7, characterized in

that the creating module comprises:
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an acquisition nodule configured to acquire the N first data payl oads from
the second data payload of the second data packet. 15. A nethod for
processi ng data transm ssion, characterized in conprising: a

termnal and other M1 terminals sending N first data packets w a sane
destinati on addadist congatenativgsunitGrAiguEsd it?ﬁo'\%‘i‘?’éﬁﬁ tthﬁ’ea\zﬁtr‘i‘?lh“"‘dat a

 packet CO:B%{ch?aedss A tmerl\??irsft{g)t#a ngkg%aﬂtaqt@ﬂgrthgrg% efddcdhddfita peg¥dapd. and N

}isrg{egtte aln o;l equath Y ) access network entity combi nes
S ata payloads in ,the N firgst ta ts t i ngl d

payl oad, adds aagﬁ'%ﬁ‘éld‘HQtlé{"bﬁ%'ilfzﬂ”rﬁgatagﬁfﬁ'leeog%c&%ﬂ%{%g??ke} C%O rsgf:gnd
data payl 9agh el RO BaeCondndakachagkahia Gu)I6aNdforiiedl I8CARd dipdta packet

to a server corre_s_pongtl)r_lg to the destination address, wherein the second
dat a packetoncatenatbes unite weenrepchtfushaeatat padeadrham® sane depdth.dat a

payl oad; a ,source address, apngd a desti | L.t he se ‘ﬂ‘ftﬂl at a
packet hed¥grel gh?hée%% (%gat?f'i@geti ﬁgéélgﬁéli@ﬁéﬁz%nﬁ# I%%eaﬁ %st cﬁa{t a
packet heaggnsfier indicating’dh afftrinor e coneatalisned fiestadatarpaldketshar act er i zed
in that each first data payl oad has a sane | ength, wherein before a

procedure of COQ@LT&%%‘%%%L{}‘%@é’&?a‘%’ﬂgp?ﬁcﬁﬁ@ﬁﬁi*B Bfn Y fdHatheféizagracket s

to the single s urther cadnpri ses:

sendi ng, hy thaethecareasingehvtlke cothptises:a negoti ation request nmessage for
negoti ating an anount of first data packets to be combined to the server;

or rec%"fa&@,cto*h}eaié}%tﬁ@cﬁﬁﬁ QSAdRIrKd 9Bt édnbaténRIMd fiFdtodataequest

nmessage, which i's sen rom-t server, for negotiating an anount of first
data packgiayléaddin thenNifirstidata packets 1d forrh¢hersenond sedapaylepdio cl ai m 15,
characterized in that each first data payl oad has a sane |ength, wherein a

procedure of copbigisy tHMRIIAG it eBhfgiid endrid thd kecbnli data patketpacket s

to the single second data payl oad, and adding the second data packet header
into the fheaderpata the froné past oh dhe sesopdydaiadpayapd iferged by the first

concatenatin he first .dat I S J e [ a Kk form

the singl é;q& enating au'ﬂ)'gyl"@’a%,%y" ORLS datohlde it | pSEKAAHR RRTF K Rirthd©
comprises an amount identifier for indicating an amount of the
concatenated first data packets and length identifiers for indicating length

of each first data payload.

11. The access network entity according to any of claims 9-10,
‘characterized in that the first concatenating unit is specially configured fo
concatenate the first data payloads in the N first data packets according to
a sequence and an amount negotiated with the server, wherein the
negotiated sequence is based on a source IP addresses or source port
numbers or terminal identifications in the N first data packet headers of the
N first data packets; the negotiated amount is an amount of first data

packets sent from each of the M terminals.

12. The access network entity according to any of claims 7-10,

characterized in that the access network entity further comprises:

a retransmission module configured to retransmit the second data
packet corresponding to the second data packet header to the server,
according to a retransmission instruction message containing the second
data packet header sent from the server, when at least two of the first data
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addi ng the second data packet header into the front part of the second data
payl oad, wherein the second data packet header further conprises an anount
identifier indicating an anount of the concatenated first data packets.

18. The met hod accordin | ai m 15, ch ckaCt erized in that a procedure of

to, , :
conbi ni ng Pasket headerghave diffesapsseyr [®FPP8t data packets to the single

second data payl oad, and adding the second data packet header into the
front part of tNh3. fedatal trssmipsiphopbeassprg system, includisgnaatage@seng t he

first data |cl)a Ioadtsj in thg.N first ga%a gafgﬁts to formthe second data
payl oad; network epifyacqarding toaiy gLERIMZACdé- header into the front part of
t he second data payl oad, wherein the second data packet header further
conprises an aniéntTheddate fraesmission papeass systam aesardingrto ¢laintchbat enat ed

first dat apgreLged i RS cofffiad & ekl ekBig iBges Mg, fefoecac”

char act er ivgsigh igoneerigyd: si ng: receiving, by a server, a second data
packet which is sent froman access network entity after the access network

entity receives_NJfi ACKSE 1 ddigsl 16 s2condEda@shaadt on
address fromM (Ijrer%eil‘iﬂag?ﬁe\xﬁaw%@e?ﬁ@erbgﬁgd éorrespon s to th% destination
addr ess; 3@nt from the alceess netwerkf emtity; dat a packet conprises a first data

packet header and a first data payload, and Nis greater than or equal to

Li the second dahdaRatilsion SmbUEEbdfiduied ks Uil whBK Nerirst Yadtar ough
conbining the first data payloads in the N first data packets to a single

second datpayteadsotidmatie secinthdataspaynadddithe secrad datadackehto a front
part of the second data payl oad; the second data packet conprises the

second data packgt Aesétebdaitt praeeesiegndatiatmngmitsion, chasatterigedddr ess and
a destination address in the second data packet header are the sane as

those in &KOMRANJone of the first data packet headers.

a terminal and other M-1 terminals sending N first data packets with
a same destination address to an access network entity, wherein the first
data packet comprises a first data packet header and a first data payload,
and N is greater than or equal to 1, so that the access network entity
combines first data payloads in the N first data packets to a single second
data payload, adds a second data packet header into a front part of the
second data payload to form a second data packet, and sends the second
data packet to a server corresponding to the destination address, wherein
the second data packet comprises the second data packet header and the
second data payload; a source address and a destination address in the
second data packet header are the same as those in at least one of the

first data packet headers.

16. The method according to claim 15, characterized in that each
first data payload has a same length, wherein before a procedure of
combining the first data payloads in the N first data packets to the single
second data payload, the method further comprises:

sending, by the access network entity, a negotiation request
message for negotiating an amount of first data packets to be combined to

the server; or
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20. The data transm ssion process method according to claim 19,
characterized in that each first data payl oad has a sane | ength, wherein

t he net hod further conprises: receiving by the server a negotiation
request message for negotiating an amount of first data packets to be
combi ned sent franeiving, ducdbe Aeesws Katwork yentify, a ”egot@HBi FRAuest

o be conBhRthac, WG 18 eept Fiim 17 Rekiy), fF ABoSMRNIY, Rl apholff offist packet

net work e e data

transnm ssigia paekesstomd Bothbigsdr ding to claim 19, characterized in that
each first data payload has a sane length, the first data payloads in the N

first data packeys raEeneRicRbeRaldiflg 18 dami o) charackenzeddnmtiatisbehpay! oad;

and _the secon ata pacl ader 1s added into the front part of
t he secondirgiatiatzppuyload, haher samet lengtiecwhereinta nyaesddrehebgembinipgher

conprises an anpunt identifier inpdicati n f; at ed
frrst dar 1hp seresata payioads bthe Rriatate pARkARIE e Yng B SERRENA

accor di ng Q&) fi M d AddfitPiRe 6BEORE Wdta pdikbt header intohthef frost paetaef

payl oads |6n£,t(%e '@. rstﬁ‘g‘gta packets are concatenated to formlche second
dat a payl dhd;semondd data payldad senpiigesat a packet header is added into the
front part of the second data payl oad, wherein the second data packet
header further 3dncatenating the first data payloads in the N first data packets to

form the single second data payload;

adding the second data packet header into the front part of the
second data payload, wherein the second data packet header further
comprises an amount identifier indicating an amount of the concatenated

first data packets.

18. The method according to claim 15, characterized in that a
procedure of combining the first data payloads in the N first data packets to
the single second data payload, and adding the second data packet header
into the front part of the second data payload comprises.

concatenating the first data payloads in the N first data packets to

form the second data payload;

adding the second data packet header into the front part of the
second data payload, wherein the second data packet header further
comprises an amount identifier for indicating an amount of the
concatenated first data packetfs and length identifiers for indicating length

of each first data payload.

19. A data transmission process method, characterized in

comprising:

receiving, by a server, a second data packet which is sent from an
access network entity after the access network entity receives N first data
packets transmitted to a same destination address from M terminals,

wherein the server corresponds to the destination address;
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conprises an anount identifier for indicating an ampunt of the concatenated
the first data packets and length identifiers for indicating | ength of each
first data payl oad. 23. The data transm ssion process nethod

accor di t | aim 21 22, ch ized |n that: fi d
oyl oadesi n t he WiarFinsthe ish ol B oheomRsines & fe etz pankptradsty, ©°

sequence i pggg)‘eégii, HrROINYs! Grdaftér BRINYBF equal to 1; WAE RIcBnbhe

negoti at ed sequence Is on a soufce | P addresses or source port
nunbers ordatampachket is fbemed by thé acsess nebwork entitytthaeugh saoidningdheéer s of

the N first kets; . h ' i
first dat drphaets DEbmdY indheNrfir 4aie Radhais Rapesnole® sBAoREdMR 21 .
transm SS'Wl@é@%@uﬂSaMﬁPﬁéﬂ SBE6AHHAtE patk@ihedidet!inidTa fiSh2Bartcdfahact eri zed

in that at l'east two of e first data packet headers have different source
addr esses sepondt datanpayiead; ther secontbApta pasket comprisggthempgcgnd data

retransm sSioQn,i,nstyucti Il it he t head
rom the Pacet el A@InECscadty Hhith HabHa] A% Gddfeds RACCS! B er
server t hejgtipanondaddresacikethes secend aluth nsadket tHeader cared thikasanpm aset

header retransmtted fromthe access network entity.
those in at least one of the first data packet headers:

20. The data transmission process method according to claim 18,
characterized in that each first data payload has a same length, wherein

the method further comprises:

receiving by the server a negotiation request message for
negotiating an amount of first data packets to be combined sent from the

access network entity; or

sending a negotiation request message for negotiating an amount

of first data packets to be combined fo the access network entity.

21. The data transmission process method according to claim 19,
characterized in that each first data payload has a same length, the first
data payloads in the N first data packets are concatenated to form the

single second data payload; and

the second data packet header is added into the front part of the
second data payload, wherein the second data packet header further
comprises an amount identifier indicating an amount of the concatenated

first data packets.

22. The data transmission process method according to claim 189,

characterized in that:

the first data payloads in the N first data packets are concatenated
to form the second data payload; and

the second data packet header is added into the front part of the

second data payload, wherein the second data packet header further
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comprises an amount identifier for indicating an amount of the
concatenated the first data packets and length identifiers for indicating
length of each first data payload.

23. The data transmission process method according to claim 21 or

22, characterized in that:

the first data payloads in the N first data packets are concatenated

according to a sequence and an amount negotiated with the server;

wherein the negotiated sequence is based on a source IP
addresses or source port numbers or terminal identifications in the N first

data packet headers of the N first data packets;

the negotiated amount is an amount of first data packets sent from

each of the M terminals.

24. The data transmission process method according to any of
claims 19-23, characterized in that at least two of the first data packet
headers have different source addresses, and the method further

comprises:

sending a retransmission instruction message containing the
second data packet header from the server to the access network entity;

and

receiving by the server the second data packet corresponding to
the second data packet header retransmitted from the access network

entity.
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