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Description
METHOD FOR TRANSMITTING OR RECEIVING DATA UNIT

USING HEADER FIELD EXISTENCE INDICATOR

Technical Field
[1] The present invention relates to a method for transmitting and receiving data between

a base station and a terminal in an E-UMTS (Evolved Universal Mobile Telecommu

nications System) or an LTE (Long Term Evolution) system, and more particularly, to

a method for minimizing a header overhead of data transmitted from a wireless end, by

adding a header field existence indicator indicating presence or absence of a header in

an upper data block to a data block of a lower layer, to thus effectively use radio

resources.

Background Art
[2] Universal mobile telecommunications system (UMTS) is a 3rd Generation (3G)

asynchronous mobile communication system operating in wideband code division

multiple access (WCDMA) based on European systems, global system for mobile

communications (GSM) and general packet radio services (GPRS). The long-term

evolution (LTE) of UMTS is under discussion by the 3rd generation partnership

project (3GPP) that standardized UMTS.

[3] The 3GPP LTE is a technology for enabling high-speed packet communications.

Many schemes have been proposed for the LTE objective including those that aim to

reduce user and provider costs, improve service quality, and expand and improve

coverage and system capacity. The 3G LTE requires reduced cost per bit, increased

service availability, flexible use of a frequency band, a simple structure, an open

interface, and adequate power consumption of a terminal as an upper-level re

quirement.

[4] Figure 1 is a network structure of the E-UMTS, a mobile communication system ap

plicable to the related art and the present invention.

[5] With reference to FIG. 1, the E-UMTS network includes an E-UTRAN and an EPC

(Evolved Packet Core). An interface between the E-UTRAN and the EPC can be used.

An Sl interface can be used between the eNodeBs and the EPC. The eNodeBs are

connected with each other through an X2 interface, and the X2 interface may be

present between adjacent eNodeBs in a meshed network structure.

[6] FIGS. 2 and 3 are block diagrams depicting the user-plane protocol and the control-

plane protocol stack for the E-UMTS. As illustrated, the protocol layers may be

divided into a first layer (Ll), a second layer (L2) and a third layer (L3) based upon the

three lower layers of an open system interconnection (OSI) standard model that is well



known in the art of communication systems.

[7] The physical layer, the first layer (Ll), provides an information transmission service

to an upper layer by using a physical channel. The physical layer is connected with a

medium access control (MAC) layer located at a higher level through a transport

channel, and data between the MAC layer and the physical layer is transferred via the

transport channel. Between different physical layers, namely, between physical layers

of a transmission side and a reception side, data is transferred via the physical channel.

[8] The MAC layer of Layer 2 (L2) provides services to a radio link control (RLC) layer

(which is a higher layer) via a logical channel. The RLC layer of Layer 2 (L2) supports

the transmission of data with reliability. It should be noted that the RLC layer i l

lustrated in FIGS. 2 and 3 is depicted because if the RLC functions are implemented in

and performed by the MAC layer, the RLC layer itself is not required. The PDCP layer

of Layer 2 (L2) performs a header compression function that reduces unnecessary

control information such that data being transmitted by employing Internet protocol

(IP) packets, such as IPv4 or IPv6, can be efficiently sent over a radio (wireless)

interface that has a relatively small bandwidth.

[9] A radio resource control (RRC) layer located at the lowest portion of the third layer

(L3) is only defined in the control plane and controls logical channels, transport

channels and the physical channels in relation to the establishment, reconfiguration,

and release of the radio bearers (RBs). Here, the RB signifies a service provided by the

second layer (L2) for data transmission between the terminal and the UTRAN. Voice

information generated through an AMR (Adaptive Multi-Rate) codec (3GPP audio

codec), namely, a voice codec used for a general voice call has special characteristics.

The voice data include two types of patterns. A first pattern includes an interval during

which a user actually talks, namely, a talk spurt, and a second pattern includes an

interval during which the user does not speak, namely, a silent period. In general, voice

packets including the voice information are generated at every 20ms during the talk

spurt, and the silent packets (SIDs) including the voice information is generated at

every 160ms during the silent period.

[10] In addition, the ARM codec used for the voice call includes various modes and each

mode is discriminated by the amount of data of the voice information. If the voice

AMR codec operates in a mode, the AMR codec entity generates voice information of

a certain size at certain time intervals. Thus, unless the mode of the AMR codec is

changed, the size of the voice information packets delivered from an upper end (upper

layer, upper stage) to a radio protocol entity is uniform (regular).

[11] FIG. 4 shows the format of an RLC PDU used for an RLC entity. As shown in FIG.

4, an E-field informs whether information such as an LI (Length Indicator) is addi

tionally added or not later. An SN field informs a sequence number of a corresponding



PDU (Protocol Data Unit). An SI field informs whether a first byte of an included first

SDU (Service Data Unit) is the same as a first byte of a data field of the PDU, or

whether a final byte of the included final SDU is the same as a final byte of the data

field of the PDU.

[12] Here, the RLC functions to segments and re-combines RLC SDUs received from an

upper layer to generate RLC PDUs, and re-assembles RLC PDUs received from a

lower layer to restore RIC SDUs. Thus, a header of each RLC PDU includes re

combination information for segmentation or assembling, namely, segmentation in

formation. Namely, all the SI, SN, E, and LI as described above can be the seg

mentation information.

[13] FIG. 5 shows the format of a PDU used in the MAC entity. In FIG. 5, an LCID

informs to which logical channel, an MAC SDU corresponds, and the field 'L' informs

about the size of a corresponding MAC SDU. The field 'E' informs whether additional

headers exist.

[14] As described above, the packet information generated for the voice call commu

nication has a certain characteristic. Namely, a voice packet generated from the voice

call is created with a fixed size during a fixed time interval. In particular, since the

voice packet is generated at every 20ms and voice information is sensitive to a

transmission delay, the terminal or the base station must process the voice packet im

mediately when it arrives, such that the voice packet can be processed before a next

voice packet arrives. Usually, in this case, since only one voice packet exists in the

receiving side at every interval, the receiving side does not need to perform any re

ordering process for a preceding packet or a subsequent packet nor to perform any

special operation. Notwithstanding, in the conventional RLC PDU format, a sequence

number is added to every RLC PDU. In addition, in most cases, only one voice packet

is generated at every interval, and a single RLC PDU includes such voice packet. Thus,

the information of LI (Length indicator) should not be included at the most time

intervals. However, in the conventional RLC PDU format, the information of LI has to

be included in the RLC PDU, thereby increasing the overhead of the RLC PDU.

Disclosure of Invention

Technical Solution

[15] The present invention has been developed in order to solve the above described

problems of the related art. As a result, the present invention provides a method of

transmitting or receiving data unit using a header field existence indicator, thereby

utilizing radio resources in improved and efficient manner.

[16] To implement at least the above feature in whole or in parts, the present invention

may provide a method of processing data units in a mobile communications system,



the method comprising: generating a first data unit by a first layer; transferring the

generated first data unit to a second layer; and generating a second data unit using the

first data unit by the second layer, wherein the second data unit includes at least one

indicator to indicate whether or not at least one field is existed in a header of the first

data unit. The present invention may provide a method of processing data units in a

mobile communications system, the method comprising: receiving a first data unit

from a lower layer; checking whether or not at least one header field existence

indicator is included in the first data unit; generating a second data unit according to

the checking step, and a mobile terminal for processing data units in a mobile commu

nications system, the mobile terminal comprising: a first radio protocol entity adapted

to generate a first data unit and to transfer the generated first data unit to a second radio

protocol entity; and the second radio protocol entity adapted to generate a second data

unit using the first data unit, wherein the second data unit includes at least one

indicator to indicate whether or not at least one field is existed in a header of the first

data unit.

[17] Additional features of this disclosure will be set forth in part in the description which

follows and in part will become apparent to those having ordinary skill in the art upon

examination of the following or may be learned from practice of this disclosure. The

objectives and other advantages of this disclosure may be realized and attained by the

structure particularly pointed out in the written description and claims hereof as well as

the appended drawings.

Brief Description of the Drawings
[18] FIG. 1 shows a network structure of the E-UMTS, a mobile communication system

applicable to the related art and the present invention;

[19] FIG. 2 shows an exemplary structure of a control plane of a radio interface protocol

between a UE and a UTRAN based on the 3GPP radio access network standards;

[20] FIG. 3 shows an exemplary structure of a user plane of the radio interface protocol

between the UE and the UTRAN based on the 3GPP radio access network standards;

[21] FIG. 4 shows a format structure of a PDU (Protocol Data Unit) used for a UM RLC

(Unacknowledged Mode Radio Link Control) entity;

[22] FIG. 5 shows a format structure of a PDU used for a MAC (Medium Access Control)

entity;

[23] FIG. 6 shows a data block transmission/reception method according to a first

exemplary embodiment of the present invention; and

[24] FIG. 7 shows a data block transmission/reception method according to a second

exemplary embodiment of the present invention.

Mode for the Invention



[25] Reference will now be made in detail to the preferred embodiments of this

disclosure, examples of which are illustrated in the accompanying drawings.

[26] One aspect of the present invention is the recognition by the present inventors

regarding the problems and drawbacks of the related art described above and explained

in more detail hereafter. Based upon such recognition, the features of the present

invention have been developed.

[27] Although this disclosure is shown to be implemented in a mobile communication

system, such as a UMTS developed under 3GPP specifications, this disclosure may

also be applied to other communication systems operating in conformity with different

standards and specifications.

[28] FIG. 6 shows a data block (or data unit) transmission/reception method according to

a first exemplary embodiment of the present invention. As illustrated in FIG. 6, a case

(a) shows a header field existence indicator is set as 'Yes' as a header exists in a data

block, and case (b) shows the header field existence indicator is set as 'No' as a header

does not exist in a data block. According to the present invention, a header field

existence indicator in a data block is used so as to inform whether or not a certain data

block has a header.

[29] Specifically, during constructing or generating a data block, a transmitting side may

include the header field existence indicator at a front portion of the data block, and in

this case, if a header field exists (besides the header field existence indicator), the

header field existence indicator is set as 'Yes' (which means the presence of a header),

and if there is no other header field (besides the header field existence indicator), the

header field existence indicator is set as 'No' (which means the absence of a header),

and then, the corresponding data block including the header field existence indicator

may be transmitted from the transmitting side.

[30] Also, upon receiving of the corresponding data block, a receiving side may check the

header field existence indicator, which may be located at the front portion of the

received data block, and if the header field existence indicator indicates the presence of

a header, the receiving side may decode the data block with assumption that a

previously designated type of header is existed together with the header field existence

indicator, and if the header field existence indicator indicates the absence of a header,

the receiving block may decode the data block with assumption that the header field

existence indicator is only existed in the data block. Here, the header field existence

indicator may exist at the front portion of the data block, or the header field existence

indicator may be considered as another header field in the data block. Here, the data

block may be a MAC PDU (Medium Access Control Protocol Data Unit), a RLC PDU

(Radio Link Control Protocol Data Unit), or a PDCP (Packet Data Convergence

Protocol) PDU.



[31] In order to effectively utilize radio resources, during a course of constructing or

generating a lower data block unit upon receiving data block units from an upper layer,

the lower data block unit may include an indicator to indicate an existence of a header

in the upper data block units. In the transmitting side, when an upper entity transmits

upper data block units to a lower entity, the upper entity may inform the lower entity

whether the upper data block units have a header or not. Also, the lower entity of the

transmitting side may generate lower data block units by using the upper data block

units which have been received from the upper entity. The lower entity may also

include the header field existence indicator to indicate whether or not each upper data

block unit included in the lower data block unit has a header, and then may transmit

the lower data block units having the header field existence indicator.

[32] During the process as described above, if each upper data block included in the lower

data block units does not have a header, the header field existence indicator may be set

to indicate the absence of a header. If each upper data block unit included in the lower

data block units has a header, the header field existence indicator may be set to indicate

the presence of a header.

[33] With respect to the lower data block units received from the transmitting side, the

receiving side may decode each upper data block unit from the lower data block units,

may check the header field existence indicator related to each upper data block unit,

and may transmit the header field existence indicator together with the relevant upper

data block units to the upper entity. If a header field existence indicator related to a

certain upper data block unit indicates that there is a header, the lower entity may

inform the upper entity about the presence of the header when it transmits the upper

data block unit to the upper entity if a header field existence indicator related to a

certain upper data block unit indicates that there is no header, the lower entity may

inform the upper entity about the absence of a header when it transmits the upper data

block unit to the upper entity.

[34] With respect to the data block received from the lower entity, if the lower entity

informs that the data block has a header, the upper entity of the receiving block may

decode the data block supposing that a header of a previously designated format exists

together with the header field existence indicator in the data block, and if the lower

entity informs that the data block has no header, the upper entity of the receiving side

may decode the data block supposing that only the header field existence indicator

exists in the data block.

[35] FIG. 7 shows a data block transmission/reception method according to a second

exemplary embodiment of the present invention. Specifically, FIG. 7 shows a process

of adding a PDU to a MAC PDU. In FIG. 7, (a) shows a case where, if an RLC PDU

includes a header, the presence of the header in the RLC PDU is informed by using a



header field existence indicator, which set to 'Yes', of the MAC SDU, and (b) shows a

case where, if an RLC PDU does not have a header, the absence of a header in the

RLC PDU is informed by using a header field existence indicator, which set to 'No', of

the MAC PDU.

[36] The present invention is directed to minimize overhead due to a header to thus e f

fectively use radio resources, so in the process of generating a lower data block upon

receiving data blocks from the upper layer, the present invention may propose to

include information about whether or not any particular header field exists in an upper

block within the lower data block. Specifically, in order to inform whether or not the

upper data block has any particular header field, the present invention may propose to

include and use the header field existence indicator in the lower data block. Here, the

header field existence indicator may indicate whether or not the upper data blocks has

been segmented into smaller units or whether or not the upper data blocks have been

concatenated to other upper data blocks.

[37] The present invention may provide a method of processing data units in a mobile

communications system, the method comprising: generating a first data unit by a first

layer; transferring the generated first data unit to a second layer; and generating a

second data unit using the first data unit by the second layer, wherein the second data

unit includes at least one indicator to indicate whether or not at least one field is

existed in a header of the first data unit, wherein the first data unit is a RLC (radio link

control) PDU (protocol data unit), the first layer is a RLC (radio link control) layer, the

second data unit is a MAC (medium access control) PDU (protocol data unit), the

second layer is a MAC (medium access control) layer, the at least one indicator is a

header field existence indicator, the at least one indicator is positioned in a first field of

the second data unit, the first data unit is a PDCP (packet data convergence protocol)

PDU (protocol data unit) and the second data unit is a RLC (radio link control) PDU

(protocol data unit), the first data unit is an IP packet and the second data unit is a

PDCP (packet data convergence protocol) PDU (protocol data unit), the at least one

field is at least one of a SN field, L field, SI field, E field, and LI field, and the data

units are processed to provide a VoIP (Voice of Internet Protocol) service.

[38] It can be also said that the present invention may provide a method of processing

data units in a mobile communications system, the method comprising: receiving a

first data unit from a lower layer; checking whether or not at least one header field

existence indicator is included in the first data unit; generating a second data unit

according to the checking step, wherein the first data unit is a MAC (medium access

control) PDU (protocol data unit) and the second data unit is a MAC (medium access

control) SDU (service data unit), the lower layer is a physical layer.

[39] Also, the present invention may provide a mobile terminal for processing data units



in a mobile communications system, the mobile terminal comprising: a first radio

protocol entity adapted to generate a first data unit and to transfer the generated first

data unit to a second radio protocol entity; and the second radio protocol entity adapted

to generate a second data unit using the first data unit, wherein the second data unit

includes at least one indicator to indicate whether or not at least one field is existed in a

header of the first data unit.

[40] Although the present invention is described in the context of mobile commu

nications, the present invention may also be used in any wireless communication

systems using mobile devices, such as PDAs and laptop computers equipped with

wireless communication capabilities (i.e. interface). Moreover, the use of certain terms

to describe the present invention should not limit the scope of the present invention to

a certain type of wireless communication system the present invention is also ap

plicable to other wireless communication systems using different air interfaces and/or

physical layers, for example, TDMA, CDMA, FDMA, WCDMA, OFDM, EV-DO,

Mobile Wi-Max, Wi-Bro, etc.

[41] The preferred embodiments may be implemented as a method, apparatus or article of

manufacture using standard programming and/or engineering techniques to produce

software, firmware, hardware, or any combination thereof. The term "article of m an

ufacture" as used herein refers to code or logic implemented in hardware logic (e.g., an

integrated circuit chip, Field Programmable Gate Array (FPGA), Application Specific

Integrated Circuit (ASIC), etc.) or a computer readable medium (e.g., magnetic storage

medium (e.g., hard disk drives, floppy disks, tape, etc.), optical storage (CD-ROMs,

optical disks, etc.), volatile and non-volatile memory devices (e.g., EEPROMs, ROMs,

PROMs, RAMs, DRAMs, SRAMs, firmware, programmable logic, etc).

[42] Code in the computer readable medium is accessed and executed by a processor. The

code in which preferred embodiments are implemented may further be accessible

through a transmission media or from a file server over a network. In such cases, the

article of manufacture in which the code is implemented may comprise a transmission

media, such as a network transmission line, wireless transmission media, signals

propagating through space, radio waves, infrared signals, etc. Of course, those skilled

in the art will recognize that many modifications may be made to this configuration

without departing from the scope of the present invention, and that the article of m an

ufacture may comprise any information bearing medium known in the art.

[43] This specification describes various illustrative embodiments of the present

invention. The scope of the claims is intended to cover various modifications and

equivalent arrangements of the illustrative embodiments disclosed in the specification.

Therefore, the following claims should be accorded the reasonably broadest inter

pretation to cover modifications, equivalent structures, and features that are consistent



with the spirit and scope of the invention disclosed herein.



Claims
[I] A method of processing data units in a mobile communications system, the

method comprising:

generating a first data unit by a first layer;

transferring the generated first data unit to a second layer; and

generating a second data unit using the first data unit by the second layer,

wherein the second data unit includes at least one indicator to indicate whether or

not at least one field is existed in a header of the first data unit.

[2] The method of claim 1, wherein the first data unit is a RLC (radio link control)

PDU (protocol data unit).

[3] The method of claim 1, wherein the first layer is a RLC (radio link control) layer.

[4] The method of claim 1, wherein the second data unit is a MAC (medium access

control) PDU (protocol data unit).

[5] The method of claim 1, wherein the second layer is a MAC (medium access

control) layer.

[6] The method of claim 1, wherein the at least one indicator is a header field

existence indicator.

[7] The method of claim 1, wherein the at least one indicator is positioned in a first

field of the second data unit.

[8] The method of claim 1, wherein the first data unit is a PDCP (packet data con

vergence protocol) PDU (protocol data unit) and the second data unit is a RLC

(radio link control) PDU (protocol data unit).

[9] The method of claim 1, wherein the first data unit is an IP packet and the second

data unit is a PDCP (packet data convergence protocol) PDU (protocol data unit).

[10] The method of claim 1, wherein the at least one field is at least one of a SN field,

L field, SI field, E field, and LI field.

[II] The method of claim 1, wherein the data units are processed to provide a VoIP

(Voice of Internet Protocol) service.

[12] A method of processing data units in a mobile communications system, the

method comprising:

receiving a first data unit from a lower layer;

checking whether or not at least one header field existence indicator is included

in the first data unit;

generating a second data unit according to the checking step.

[13] The method of claim 12, wherein the first data unit is a MAC (medium access

control) PDU (protocol data unit) and the second data unit is a MAC (medium

access control) SDU (service data unit).



[14] The method of claim 12, wherein the lower layer is a physical layer.

[15] A mobile terminal for processing data units in a mobile communications system,

the mobile terminal comprising:

a first radio protocol entity adapted to generate a first data unit and to transfer the

generated first data unit to a second radio protocol entity; and

the second radio protocol entity adapted to generate a second data unit using the

first data unit, wherein the second data unit includes at least one indicator to

indicate whether or not at least one field is existed in a header of the first data

unit.











INTERNATIONAL SEARCH REPORT
PCT/KR2008/002462

A. CLASSIFICATION OF SUBJECT MATTER

H04L 12/56(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 8 H04L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility Models and applications for Utility Models since 1975
Japanese Utility Models and applications for Utility Models since 1975

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKIPASS( Searching system of KIPO ), IEL "header", "field","indicator", "PDU"

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No

A KR 10-2002-0014939 A (LG ELECTRONICS INC ) 27 February 2002 1-15

See abstract and figure 7

A KR 10-2002-0001 173 A (HYNIX SEMICONDUCTOR INC ) 9 January 2002 1-15

See abstract and claim 1

A KR 10-2005-0019560 A ( LG ELECTRONICS INC ) 3 March 2005 1, 12, 15

See abstract

Further documents are listed in the continuation of Box C See patent family annex

* Special categories of cited documents "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "X" document of particular relevance, the claimed invention cannot he

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of citation or other "Y" document of particular relevance, the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

13 AUGUST 2008 (13 08 2008) 13 AUGUST 2008 (13.08.2008)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seo- KIM Mm Soo
gu, Daejeon 302-701, Republic of Korea

Facsimile No 82-42-472-7140 Telephone No 82-42-48 1-8249

Form PCT/ISA/210 (second sheet) (My 2008)



INTERNATIONAL SEARCH REPORT International application No

Information on patent family members PCT/KR2008/002462

Patent document Publication Patent family Publication

cited in search report date member(s) date

KR 10-2002-00 14939 A 27.02.2002 AT 315862 E 15. 02 .2006
CN 1339903 A 13 .03 .2002
CN 1534943 A 06. 10 .2004
DE 601 16553 CO 06. 04. 2006
DE 601 16553 T2 09. 11.2006
EP 1180878 B1 11.0 1 .2006
EP 1583298 A3 12. 10 .2005
ES 2256129 T3 16. 07 .2006
JP 2002-125004 A2 26. 04. 2002

US 2002-004828 1 A 1 25. 04. 2002
US 2002-024972 A 1 28. 02 .2002
US 7295573 BB 13 . 11.2007

KR 10-2002-0001173 A 09.01.2002 None

KR 10-2005-0019560 A 03.03.2005 AU 2004-301059 A 1 24.02.2005

BR 200413211 A 03.10.2006

CN 1839653 A 27.09.2006

EP 1656811 A 1 17.05.2006

JP 2007-503155 15.02.2007

PA 06001732 A 12.05.2006

RU 2006108518 A 27.07.2006

US 2005-043050 AA 24.02.2005

WO 2005-018269 A 1 24.02.2005

Form PCT/ISA/210 (patent family annex) (My 2008)


	front-page
	description
	claims
	drawings
	wo-search-report

