wo 20097120001 A2 10K OO RO

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

o TN
(19) World Intellectual Property Organization /g [} 1M1 000OA 100 0000 Y 0O A
ernational Bureau S,/ ‘ ) |
. L MEY (10) International Publication Number
(43) International Publication Date \,!:,: #
1 October 2009 (01.10.2009) WO 2009/120001 A2
(51) International Patent Classification: Dae [KR/KR]; LG Institute, Hogye 1(il)-dong, Dongan-
HO04W 76/02 (2009.01) HO04W 80/00 (2009.01) gu, Anyang-si, Gyeonggi-do 431-080 (KR).

(21) International Application Number: (74) Agents: KIM, Yong In ct al,; KBK & Associates, 7th
PCT/KR2009/001471 Floor, Hyundae Building, 175-9, Jamsil-dong, Songpa-ku,

Seoul, 138-861 (KR).

23 March 2009 (23.03.2009) (81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(22) International Filing Date:

(25) Filing Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(26) Publication Language: English CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,

.. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

(30) Priority Data: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ,

61/039,095 24 March 2008 (24.03.2008) Us LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,

10-2009-0022076 16 March 2009 (16.03.2009) KR MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

(71) Applicant (for all designated States except US): LG OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK,

ELECTRONICS INC. [KR/KR]; 20, Yeouido-dong, SL, SM, ST, SV, 8Y, TJ, TM, TN, TR, TT, TZ, UA, UG,
Yeongdeungpo-gu, Seoul 150-721 (KR). US, UZ,VC, VN, ZA, IM, ZW.

(72) Inventors; and (84) Designated States (unless otherwise indicated, for every

(75) Inventors/Applicants (for US only): CHUN, Sung Duck kind of regional protection available): ARIPO (BW, GH,

[KR/KR]; LG Institute, Hogye 1(il)-dong, Dongan-gu, GM, KE, LS» MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,

Anyang-si, Gyeonggi-do 431-080 (KR). YL, Seung Jun ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

[KR/KR]; LG Institute, Hogye 1(il)-dong, Dongan-gu, TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
Anyang-si, Gyeonggi-do 431-080 (KR). PARK, Sung ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
Jun [KR/KR]; LG Institute, Hogye 1(il)-dong, Dongan- gllglsll\fglé hé;r,g?L,CI\(I}O,C})LC,I\I/)[T,GiO&}iE,G SQI’ (S}\Ii; Fll\ﬂ/f[{]}

An -si, G i-do 431-080 (KR). LEE, Y. > D> s M > O L ARG > Vi
gu, Anyang-si, Gyeonggi-do (KR) , Young MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: METHOD FOR CONFIGURING DIFFERENT DATA BLOCK FORMATS FOR DOWNLINK AND UPLINK

Fig. 12
UE ¢NB
lLower Lower
‘ RRC ‘ protocol layer protocol layer ‘ RRC ‘
Decision on
DL and UL PDU formats
for the lower protocol
layer

Conliguration imformalion indicaling

DL and UL PDU formats for the 91220

lower protacol layer —
DL PDU format for
Tx side, UL PDU format | __S1230
DL PDU format for for R side
§1240~__| Rx side, UL PDU format
for Tx side
UL transmission with UL PDU format
| T81250a
DL transmission with DL PDU format
SN
[ ™>81250b

(57) Abstract: A method for establishing a radio bearer in a User Equipment (UE) in a mobile communication system is dis-
closed. The method includes receiving configuration information about a specitic protocol layer, the configuration information in-
dicating separate configuring of a downlink data block format and an uplink data block format for an entity of the specific proto-
col layer, wherein the entity of the specific protocol layer has both a transmitting side and a receiving side, and configuring the
downlink data block format and the uplink data block format separately for the entity of the specitic protocol layer according to
the received configuration information.



WO 2009/120001 A2 I 0000V 0T 0 A

Published:

—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



WO 2009/120001 PCT/KR2009/001471

Description

METHOD FOR CONFIGURING DIFFERENT DATA BLOCK

[1]

[2]

[3]

[4]

[5]

FORMATS FOR DOWNLINK AND UPLINK
Technical Field

The present invention relates to a mobile communication system, and more par-
ticularly, to a method for establishing a radio bearer in a mobile communication
system.

Background Art

3rd Generation Partnership Project (3GPP) wireless communication systems based
on Wideband Code Division Multiple Access (WCDMA) radio access technology have
been deployed all over the world. High Speed Downlink Packet Access (HSDPA), the
first evolution of WCDMA provides the 3GPP with a radio access technology that is
highly competitive in a mid-term perspective. Evolved Universal Mobile Telecommu-
nications System (E-UMTS) aims at high competitiveness in a long-term perspective.

FIG. 1 illustrates a network configuration of the E-UMTS. The E-UMTS system is an
evolved version of the conventional WCDMA UMTS system and its basic stan-
dardization is in progress under the 3GPP. E-UMTS is also called Long Term
Evolution (LTE). For details of the technical specifications of UMTS and E-UMTS,
refer to Release 7 and Release 8 of "3rd Generation Partnership Project; Technical
Specification Group Radio Access Network".

Referring to FIG. 1, the E-UMTS mainly includes a User Equipment (UE), a base
station (or eNB or eNode B), and an Access Gateway (AG) which is located at an end
of network (E-UTRAN) and which is connected to an external network. Generally, an
eNB can simultaneously transmit multiple data steams for a broadcast service, a
multicast service and/or a unicast service. The AG can be divided into a part that
handles processing of user traffic and a part that handles processing of control traffic.
Here, the AG part for processing new user traffic and the AG part for processing
control traffic can communicate with each other using a new interface. One or more
cells may exist for one eNB. An interface for transmitting user traffic or control traffic
can be used between eNBs. A Core Network (CN) may include the AG and a network
node or the like for user registration of the UE. An interface for discriminating
between the E-UTRAN and the CN can be used. The AG manages mobility of the UE
on a Tracking Area (TA) basis. One TA includes a plurality of cells. When the UE has
moved from a specific TA to another TA, the UE notifies the AG that the TA where
the UE is located has been changed.

FIG. 2 illustrates a network configuration of an Evolved Universal Terrestrial Radio
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Access Network (E-UTRAN) system. The E-UTRAN system is an evolved version of
the conventional UTRAN system. The E-UTRAN includes a base station that will also
be referred to as "eNode B" or "eNB". eNBs are connected through an X2 interface.
Each eNB is connected to the UE through a radio interface and is connected to an

Evolved Packet Core (EPC) through an S1 interface.
To conduct communications in a mobile communication system, a UE and an eNB

should configure data block formats for data transmission and reception. Conven-
tionally, data block formats are configured without taking into account characteristics

of downlink and uplink traffics, thus resulting in dissipation of radio resources.
Disclosure of Invention
Technical Problem

Accordingly, the object of the present invention is to provide a method of for ef-
ficiently using radio resources when downlink traffic and uplink traffic are asym-
metrical in their characteristics in a wireless communication system that substantially
obviates one or more problems due to limitations and disadvantages of the related art.

Additional advantages, objects, and features of the invention 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 the invention. The objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out in the written description

and claims hereof as well as the appended drawings.

Technical Solution

To achieve these objects and other advantages and in accordance with the purpose of
the invention, as embodied and broadly described herein, a method for establishing a
radio bearer in a User Equipment (UE) in a mobile communication system includes
receiving configuration information about a specific protocol layer, the configuration
information indicating separate configuring of a downlink data block format and an
uplink data block format for an entity of the specific protocol layer, wherein the entity
of the specific protocol layer has both a transmitting side and a receiving side in the
specific protocol layer, and configuring the downlink data block format and the uplink
data block format separately for the entity of the specific protocol layer according to
the received configuration information.

The method may further include transmitting and receiving data using downlink and
uplink data block formats configured for the entity of the specific protocol layer.

The entity having both the transmitting side and the receiving side in the specific
protocol layer may include at least one of a Packet Data Convergence Protocol (PDCP)
entity and a Acknowledged Mode Radio Link Control (AM RLC) entity.
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The configuration information may indicate the downlink data block format and the
uplink data block format separately according to traffic characteristics. The con-
figuration information may indicate configuring of the downlink and uplink data block
formats to be different. The configuration information may indicate the downlink and
uplink data block formats by sizes of Sequences Numbers (SNs) included in data
blocks. The configuration information may indicate the downlink and uplink data
block formats by an index indicating a combination of the downlink and uplink data

block formats.
The configuration information may be about a bi-directional Data Radio bearer

(DRB). The bi-directional DRB may have different downlink and uplink traffic charac-
teristics. The bi-directional DRB may use a downlink Unacknowledged Mode Radio
Link Control (UM RLC) entity and an uplink UM RLC entity, and the downlink UM
RLC entity and the uplink UM RLC entity may use different UM RLC data block
formats. A UM RLC data block format used by the downlink UM RLC entity may
include a 10-bit SN and a UM RLC data block format used by the uplink UM RLC
entity may include a 5-bit SN.

The entity of the specific protocol layer may be a PDCP entity and the downlink and
uplink PDCP data block formats may be different for the PDCP entity. The downlink
PDCP data block format may use a 12-bit SN and the uplink PDCP data block format
may use a 7-bit SN.

A data block used by the entity of the specific protocol may include a Protocol Data
Unit (PDU).

It is to be understood that both the foregoing general description and the following
detailed description of the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as claimed.

Advantageous Effects

As is apparent from the above description, the present invention has the following
effects.

(1) Radio resources can be used efficiently when downlink and uplink traffic charac-
teristics are different in a mobile communication system.

(2) Radio resources can be used efficiently by using different downlink and uplink
data block formats according to traffic characteristics.

(3) Radio resources can be used efficiently by using SNs of different sizes according
to traffic characteristics.

Advantageous effects obtainable from the present invention are not restricted to those
exemplified above, and another advantageous effects could be easily understood to
those skilled in the art.
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Brief Description of Drawings

The accompanying drawings, which are included to provide a further understanding
of the invention and are incorporated in and constitute a part of this application, il-
lustrate embodiment(s) of the invention and together with the description serve to
explain the principle of the invention. In the drawings:

FIG. 1 illustrates the network configuration of an E-UMTS system.

FIG. 2 illustrates the configuration of an E-UTRAN.

FIGs. 3(a) and 3(b) illustrate the configurations of a control plane and a user plane in
radio interface protocols between a UE and an E-UTRAN.

FIG. 4 is a functional block diagram of a Packet Data Convergence Protocol (PDCP)
entity in a PDCP protocol.

FIGs. 5(a) and 5(b) illustrate data block formats for the PDCP entity.

FIG. 6 is an overall functional block diagram of a Radio Link Control (RLC) layer.

FIG. 7 is a functional block diagram of an Unacknowledged Mode RLC (UM RLC)
entity in the RLC layer.

FIGs. 8(a) and 8(b) illustrate data block formats for the UM RLC entity.

FIG. 9 is a functional block diagram of an Acknowledged Mode RLC (AM RLC)
entity in the RLC layer.

FIG. 10 illustrates a data block format for the AM RLC entity.

FIG. 11 is a diagram illustrating a conventional signal flow for configuring downlink
and uplink data block formats.

FIGs. 12, 13 and 14 are diagrams illustrating signal flows for configuring downlink
and uplink data block formats according to exemplary embodiments of the present
invention.

Mode for the Invention

Reference will now be made in detail to the exemplary embodiments of the present
invention, examples of which are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to refer to
the same or like parts.

Herein, downlink transmission refers to transmission of data from an eNB to a UE
and uplink transmission refers to transmission of data from a UE to an eNB.

FIGs. 3(a) and 3(b) respectively illustrate the configurations of a control plane and a
user plane in radio interface protocols between a UE and a UMTS Terrestrial Radio
Access Network (UTRAN) based on the 3rd Generation Partnership Project (3GPP)
radio access network standard. The radio interface protocols are divided horizontally
into a physical (PHY) layer, a data link layer, and a network layer, and vertically into a

user plane for data transmission and a control plane for signaling. The protocol layers
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of FIGs. 3(a) and 3(b) can be divided into Layer 1 (L1), Layer 2 (L.2), and Layer 3 (L3)
based on the lower three layers of the Open System Interconnection (OSI) reference
model widely known in communication systems.

[38] The control plane is a passage through which control messages that a UE and a
network use in order to manage calls are transmitted. The user plane is a passage
through which data (e.g. voice data or Internet packet data) generates at an application
layer is transmitted. The following is a detailed description of the layers of the control
and user planes in the radio interface protocols.

[39] The PHY layer or L1 provides an information transfer service to an upper layer on a
physical channel. The PHY layer is connected to a Media Access Control (MAC) layer
above the PHY layer through a transport channel. Data is transferred between the
MAC layer and the PHY layer on the transport channel. Transport channels are
classified into dedicated transport channels and common transport channels depending
on whether they are shared or not. Data transfer between different PHY layers,
specifically between the PHY layers of a transmitting side and a receiving side is
carried out on a physical channel. The physical channel is modulated in Orthogonal
Frequency Division Multiplexing (OFDM), using time and frequencies as radio
resources.

[40] The MAC layer of L2 maps a plurality of logical channels to a plurality of transport
channels. The MAC layer also maps a plurality of logical channels to one transport
channel by logical channel multiplexing. The MAC layer is connected to an upper
layer called a Radio Link Control (RLC) layer through a logical channel. Logical
channels are classified according to the types of information that they carry,
specifically into control channels carrying control-plane information and traffic
channels carrying user-plane information.

[41] The RLC layer of L2 adjusts the size of data received from an upper layer by seg-
mentation and concatenation such that its lower layers can transmit data over a radio
interface. In order to ensure various Quality of Service (QoS) requirements for Radio
Bearers (RBs), the RLC layer supports the following three operation modes:
Transparent Mode (TM), Unacknowledged Mode (UM), and Acknowledged Mode
(AM). Especially RLC AM supports retransmission by Automatic Repeat reQuest
(ARQ), for reliable data transmission.

[42] A Packet Data Convergence Protocol (PDCP) layer of L2 reduces the size of the
header of an Internet Protocol (IP) packet carrying a relatively large amount of un-
necessary control information by header compression in order to efficiently use a radio
interface with a relatively narrow bandwidth during transmission of IP packets such as
IP version 4 (IPv4) or IP version 6 (IPv6) packets. The header compression enables

transmission of only necessary information in the packet header of data, thereby in-
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creasing the transmission efficiency of the radio interface. The PDCP layer also takes
charge of a security function in the LTE system. The security function involves
ciphering for preventing a third party’s unauthorized access to data and integrity
protection for protecting data from unauthorized alteration of a third party.

A Radio Resource Control (RRC) layer at the bottom of L3 is defined only in the
control plane. The RRC layer is responsible for controlling logical channels, transport
channels, and physical channels in association with configuration, re-configuration,
and release of RBs. To accomplish this, the RRC layers of the UE and the network
exchange RRC messages. If an RRC connection has been established between the
RRC layers of the radio network and the UE, the UE is in RRC connected mode.
Otherwise, the UE is in RRC idle mode.

An RB is a service or a logical path that L2 provides for data transmission between
the UE and the UTRAN. In general, an RB setup is a process of defining radio protocol
layers and channel characteristics that are required to provide a specific service and
specifying parameters and an operation method. There are two types of RBs, Signaling
RB (SRB) and Data RB (DRB). The SRB is used as a path through which an RRC
message is transmitted in the control plane, while the DRB serves as a path through
which user data is transmitted in the user plane.

A Non-Access Stratum (NAS) layer above the RRC layer performs functions such as
session management and mobility management.

A cell of the eNB is set to use a bandwidth of 1.25, 2.5, 5, 10 or 20MHz in order to
provide a downlink or uplink transmission service to UEs. Here, different cells may be
set to use different bandwidths.

Downlink transport channels carrying data from the network to the UE include a
Broadcast CHannel (BCH) for transmission of system information, a Paging CHannel
(PCH) for transmission of paging messages, and a downlink Shared CHannel (SCH)
for transmission of user traffic or control messages. User traffic or control messages of
a downlink multicast or broadcast service may be transmitted on a downlink SCH or
on a downlink Multicast CHannel (MCH). Uplink transport channels for transmission
of data from the UE to the network include a Random Access CHannel (RACH) for
transmission of initial control messages and an uplink SCH for transmission of user
traffic or control messages.

Logical channels, which are located above the transport channels and are mapped
onto the transport channels, include a Broadcast Control CHannel (BCCH), a Paging
Control CHannel (PCCH), a Common Control CHannel (CCCH), a Multicast Control
CHannel (MCCH) and a Multicast Traffic CHannel (MTCH).

FIG. 4 is a functional block diagram of the PDCP layer. The blocks illustrated in

FIG. 4 are functional blocks, which may be different in real implementation. The
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PDCP layer is connected to the RRC layer or a user application as its upper layer and
the RLC layer as its lower layer. The functions of the PDCP layer are carried out in
PDCP entities. A PDCP entity includes a transmitting side (PDCP transmitting side)
and a receiving side (PDCP receiving side). The PDCP transmitting side configures a
Protocol Data Unit (PDU) with a Service Data Unit (SDU) received from the upper
layer or with autonomously created control information and transmits the PDU to the
receiving side of a peer PDCP entity. The PDCP receiving side extracts a PDCP SDU
or control information from a PDCP PDU received from the transmitting side of the
peer PDCP entity. The PDCP transmitting and receiving sides process data as follows.

- PDCP transmitting side

Step 1: The PDCP transmitting side receives PDCP SDUs, buffers them in a
transmission buffer, and allocates Sequence Numbers (SNs) to the respective PDCP
SDUs.

Step 2: If an RB has been established in the user plane, i.e. DRB, the PDCP
transmitting side performs header compression on a PDCP SDU.

Step 3: If the RB has been established in the control plane, i.e. SRB, the PDCP
transmitting side performs an integrity protection operation for the PDCP SDU.

Step 4: The PDCP transmitting side encrypts the data block resulting from Step 2 or
Step 3.

Step 5: After generating a PDCP PDU by attaching an appropriate header to the
encrypted data block, the PDCP transmitting side transfers the PDCP PDU to the RLC
layer.

- PDCP receiving side

Step 1: The PDCP receiving side removes a header from a received PDCP PDU.

Step 2: The PDCP receiving side decrypts the header-free PDCP PDU.

Step 3: If an RB has been established in the user plane, i.e. DRB, the PDCP receiving
side performs header decompression for the decrypted PDCP PDU.

Step 4: If the RB has been established in the control plane, i.e. SRB, the PDCP
receiving side verifies the integrity of the decrypted PDCP PDU.

Step 5: The PDCP receiving side transfers the data block resulting from Step 3 or
Step 4 (i.e. a PDCP SDU) to the upper layer. If the DRB has been established, the
PDCP receiving side buffers the PDCP SDU in a reception buffer, re-orders the PDCP
SDU, and then transmits the re-ordered PDCP SDU to the upper layer, when needed.

There are two types of PDUs that the PDCP transmitting side generates, data PDU
and control PDU. The PDCP data PDU is a data block that the PDCP transmitting side
creates by processing an SDU received from the upper layer, whereas the PDCP
control PDU is a data block that the PDCP transmitting side autonomously generates to

transmit control information to a peer entity.
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PDCP data PDUs are generated in both a DRB and an SRB. Some PDCP functions
are selectively performed depending on a used plane. That is, header compression is
carried out only for user-plane data, whereas integrity protection as part of a security
function applies only to control-plane data. Aside from integrity protection, the
security function includes ciphering for maintaining data security. Ciphering applies to
both user-plane and control-plane data. The PDCP control PDU is generated only in
the DRB. Two types of PDCP control PDUs are defined, namely a PDCP status report
indicating the status of a PDCP reception buffer to the PDCP transmitting side and a
Header Compression (HC) feedback packet indicating the status of a header de-
compressor to a header compressor.

The PDCP data PDU has a different configuration depending on whether it delivers
control information of the control plane or user data of the user plane. Herein, user-
plane PDCP data PDU will be described as a representative example of the PDCP data
PDU.

FIGs. 5(a) and 5(b) illustrate exemplary data block formats for the PDCP entity.
While the data block formats are for a user-plane PDCP data PDU for the convenience’
sake, they are mere exemplary applications and thus it is to be clearly understood that
other various data block formats are available. There are two types of user-plane PDCP
data PDUs according to traffic characteristics of DRBs.

FIG. 5(a) illustrates the structure of a PDCP data PDU with a 7-bit PDCP SN. This
short PDCP-SN PDU with the 7-bit PDCP SN is used only in a DRB using RLC UM
for the purpose of effectively supporting Voice over IP (VoIP) service that uses mainly
RLC UM. A VolIP packet uses short PDCP-SN PDUs to shorten its header from 2
bytes to 1 byte because it has a very short payload of tens of bytes.

FIG. 5(b) illustrates the structure of a PDCP data PDU with a 12-bit PDCP SN. This
long PDCP-SN PDU with the 12-bit PDCP SN is used mainly for a DRB that uses
RLC AM characteristic of high-rate transmission and payload longer than a header. A
DRB using RLC UM uses a long PDCP-SN PDU, if it has similar characteristics to the
RLC-AM DRB.

The header of the PDCP data PDU includes the following fields.

- D/C (Data/Control): 1 bit. This field indicates whether the PDCP PDU is a data
PDU or a control PDU.

- R (Reserved): 1 bit. R is added for byte-alignment of the header fields.

- SN: 7 bits or 12 bits. SN is a sequence number identifying the PDCP PDU.

FIG. 6 is an overall functional block diagram of the RLC layer. The blocks illustrated
in FIG. 6 are functional blocks, which may be different in real implementation. An
RLC setup is commanded by the RRC layer. The functions of the RLC layer are
performed in RLC entities. For an RLC entity established in an eNB (or a UE), a peer
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RLC entity is established in the UE (or the eNB). The RLC entity transmits/receives an
RLC SDU to/from an upper layer and transmits/receives an RLC PDU to/from the peer
RLC entity through lower layers.

A TM RLC entity is configured either as a transmitting TM RLC entity or a receiving
TM RLC entity. The transmitting TM RLC entity receives an RLC SDU from the
upper layer and transmits an RLC PDU to its peer receiving TM RLC entity. The
receiving TM RLC entity receives an RLC PDU from its peer transmitting TM RLC
entity and transmits an RLC SDU to the upper layer.

A UM RLC entity is configured either as a transmitting UM RLC entity or as a
receiving UM RLC entity. The transmitting UM RLC entity receives an RLC SDU
from the upper layer and transmits an RLC PDU to its peer receiving UM RLC entity.
The receiving UM RLC entity receives an RLC PDU from its peer transmitting UM
RLC entity and transmits an RLC SDU to the upper layer.

An AM RLC entity includes a transmitting side (AM RLC transmitting side) and a
receiving side (AM RLC receiving side). The AM RLC transmitting side receives an
RLC SDU from the upper layer and transmits an RLC PDU to the receiving side of a
peer AM RLC entity. The AM RLC receiving side receives an RLC PDU from the
transmitting side of the peer AM RLC entity and transmits an RLC SDU to the upper
layer.

FIG. 7 is a functional block diagram of the UM RLC entity in the RLC layer. The
blocks illustrated in FIG. 7 are functional blocks, which may be different in real imple-
mentation. A transmitting/receiving UM RLC entity processes data as follows.

- Transmitting UM RLC entity

Step 1: The transmitting UM RLC entity receives an RLC SDU(s) from the upper
layer, namely the PDCP layer and buffers the RLC SDU(s) in a buffer.

Step 2: Upon request of transmission from the lower layer, i.e. the MAC layer, every
predetermined transmission time, the transmitting UM RLC entity segments and/or
concatenates as many RLC SDUs as needed according to a requested data size.

Step 3: The transmitting UM RLC entity configures an RLC PDU by adding an RLC
SN to the segmented and/or concatenated data block.

- Receiving UM RLC entity

Step 1: The receiving UM RLC entity buffers an Unacknowledged Mode Data
PDU(s) (UMD PDU(s)) and removes a redundant UMD PDU(s). If the UMD PDU(s)
are out of sequence, the receiving UM RLC entity re-orders the UMD PDU(s) in an
original order.

Step 2: The receiving UM RLC entity removes an RLC header from a UMD PDU.

Step 3: The receiving UM RLC entity re-assembles an RLC SDU(s) with the re-
ordered UMD PDU(s) and sequentially transmits the RLC SDU(s) to the upper layer.
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FIGs. 8(a) and 8(b) illustrate exemplary data block formats for the UM RLC entity.
The data block formats are examples and thus many other data block formats are
available for the UM RLC entity. A UMD PDU is composed of a data field and a
UMD PDU header. The UMD header is divided into a fixed part and an extension part.
The fixed part is byte-aligned, including an FI, an E, and an SN. The extension part,
which is byte-aligned, includes an E (Es) and an LI (LIs).

The UM RLC entity can be configured to have a 5-bit SN or a 10-bit SN by the RRC
layer. FIGs. 8(a) and 8(b) illustrate a UMD PDU with a 5-bit SN and a UMD PDU
with a 10-bit SN, respectively. In case of a 5-bit SN, the fixed part of the UMD PDU
header is 1 byte, and in case of a 10-bit SN, it is 2 bytes. Only if two or more data field
elements are included in the UMD PDU, the UMD PDU header has an extension field.
In this case, an E and an LI exist for every data field except for the last data field.

The fields of the UMD PDU header are described below.

- FI (Framing Info): 2 bits. FI indicates whether the start and/or end of a data field
correspond to the start and/or end of an RLC SDU.

- E (Extension): 1 bit. E indicates the presence of a data field or an E/FI field.

- R1 (Reserved): 1 bit. R1 is added for byte-alignment of the header fields.

- SN: 5 or 10 bits. SN is a sequence number identifying the UMD PDU.

FIG. 9 is a functional block diagram of the AM RLC entity in the RLC layer. The
blocks illustrated in FIG. 9 are functional blocks, which may be different in real imple-
mentation. The transmitting and receiving sides of the AM RLC entity process data as
follows.

- AM RLC transmitting side (i.e. transmitting side of AM RLC entity)

Step 1: The AM RLC transmitting side receives an RLC SDU(s) from the PDCP
layer and buffers the RLC SDU(s). The AM RLC transmitting side supports flexible
RLC PDU sizes.

Step 2: Upon request of transmission from of the MAC layer every predetermined
transmission time, the AM RLC transmitting side segments and/or concatenates as
many RLC SDUs as needed according to a requested data size.

Step 3: The AM RLC transmitting side configures an RLC PDU by adding an RLC
SN to the segmented and/or concatenated data block.

Step 4: The AM RLC transmitting side buffers the RLC PDU in an RLC PDU buffer,
for the case of later retransmission.

- AM RLC receiving side (receiving side of AM RLC entity)

Step 1: The AM RLC receiving side buffers an Acknowledged Mode Data PDU(s)
(AMD PDU(s)) and removes a redundant AMD PDU(s). If the RLC data PDU(s) are
out of sequence, the AM RLC receiving side re-orders the AMD PDU(s) in an original

order.
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Step 2: The AM RLC receiving side detects the loss of an AMD PDU(s) in the lower
layers and requests retransmission of the lost AMD PDU(s) to a peer AM RLC entity.

Step 3: The AM RLC receiving side removes an SN(s) from an AMD PDU(s).

Step 4: The AM RLC receiving side re-assembles an RLC SDU(s) with the re-
ordered AMD PDU(s) and sequentially transmits the RLC SDU(s) to the upper layer.

FIG. 10 illustrates an exemplary data block format for the AM RLC entity. The data
block format is an example and thus many other data block formats are available for
the AM RLC entity. An Acknowledged Mode PDU (AMD PDU) is composed of a
data field and an AMD PDU header. The AMD PDU header is divided into a fixed part
and an extension part. The fixed part is byte-aligned, including a D/C, an RF, a P, an
FI, an E, and an SN. The extension part, which is byte-aligned, includes an E (Es) and
an LI (LIs).

The AMD PDU header includes the following fields.

- D/C (Data/Control): 1 bit. D/C indicates whether the AMD PDU is a data PDU or a
control PDU.

- RF (Re-segmentation Flag): 1 bit. RF indicates whether the RLC PDU is an AMD
PDU or an AMD PDU segment.

- P (Polling): 1 bit. P indicates whether a status report has been requested.

- FI (Framing Info): 2 bits. FI indicates whether the start and/or end of a data field
correspond to the start and/or end of an RLC SDU.

- E (Extension): 1 bit. E indicates the presence of a data field or an E/FI field.

- SN: 10 bits. SN is a sequence number identifying the AMD PDU.

FIG. 11 is a diagram illustrating a conventional signal flow for configuring downlink
and uplink data block formats. Specifically, FIG. 11 illustrates a procedure for es-
tablishing an RLC-UM DRB.

Referring to FIG. 11, the eNB determines the size of a PDCP SN when establishing
the DRB in step S1110. Since a 12-bit SN and a 7-bit SN are available to the UM RLC
entity, the eNB should make a decision as to whether to use the 12-bit SN or the 7-bit
SN. The RRC layer of the eNB takes charge of determining the PDCP SN size. To be
more specific, the RRC layer of the eNB selects one of 7 bits or 12 bits as the PDCP
SN size. Then the eNB RRC layer notifies the RRC layer of the UE of PDCP con-
figuration information indicating the determined PDCP SN size by an RRC message in
step S1120. That is, the PDCP configuration information indicates one of 7 bit or 12
bits as the PDCP SN size. At present, Technical Specification 36.331 of 3GPP Release
8 defines PDCP configuration information delivered by an RRC message as in Table 1
and Table 2.

Table 1
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[Table 1]

—— BRSN1START

L= STCUTNCE /
TNTEGER {0} OPTTOKAT, raige TFS
CHO.CE ¢
SEQUENCE |

statusReportRoegquirca 3CCLZAN,
flushTimer INUMEIRATED “ffs}

1
e
rle-UM SEQUEKCE |
pdcp-SN-Size ENUMERATED {len7bits, lenl2bits}

mpression CEDIZE |

ed NULT,

. GLpIENCT |

raxCll-UL CNTEGER (1..16323) DEFACLT 15,
maxCID-DL INTESER (1..163233) DEFATLT 15,
profiles S5RQURENCE (ST7F omaxROHC Profils)) OF SECUZINCE <

profileInstance INTEGER {(1..63336)

-- ASNISTOP

Table 2
[Table 2]

PDCP-Configuration field descriptions
pdcp-SN-Size
Indicates the length of the PDCP Sequence Number as specified.
maxCID-UL
Highest context ID number to be used in the uplink by the UE compressor.
maxCID-DL
Highest context ID number that can be used in the downlink by the eNB compressor.
profiles
Profiles used by both compressor and decompressor in both UE and UTRAN. Profile 0 shall always be supported and
may always be used even ifit is not listed.

profileinstance
Index to a ROHC profile as specified. If 2 profiles with the same 8 LSB’s are signalled, only the profile corresponding
to the highest value should be applied.

In steps S1130 and S1140, the UE and the eNB establish PDCP entities with the de-
termined PDCP SN size. A data block format for data transmission is determined based
on the PDCP SN size and the UE and the eNB communicate with each other using the
data block format in step S1150. For example, the data block format with the PDCP
SN size indicated by the RRC layer of the eNB can be the PDCP data PDU illustrated
in FIG. 5.

One PDCP entity can be connected to one or more RLC entities according to DRB
characteristics, which can also be applied to the case of FIG. 11. In case of a uni-
directional DRB, one PDCP entity is connected to a single downlink or uplink UM
RLC entity. In case of a bi-directional DRB, one PDCP entity can be connected to one
AM RLC entity or two UM RLC entities. Especially when a single PDCP entity is
connected to two UM RLC entities, the UM RLC entities take charge of data trans-
missions in different directions.

Conventionally, when a bi-directional RLC-UM DRB is established, the PDCP entity
uses one data block format irrespective of the downlink or the uplink. That is, the

transmitting and receiving sides of the PDCP entity use the same PDCP SN size on the
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bi-directional DRB.

However, the bi-directional DRB may have different characteristics on the downlink
and the uplink. For instance, a service such as multimedia streaming download is char-
acterized by a large amount of downlink data and a small amount of uplink data like
feedback information. For this bi-directional DRB having asymmetrical traffics, it is
not efficient to use the same data block format (i.e. the same PDCP SN size) for the
downlink and the uplink.

In this context, the present invention provides a method for efficiently using radio
resources, taking into account the traffic characteristics of a DRB. Specifically,
different downlink and uplink data block formats are configured for a specific protocol
layer having a transmitting side and a receiving side in one entity, taking into account
the traffic characteristics of a DRB in accordance with the present invention.

FIG. 12 is a diagram illustrating a signal flow for configuring downlink and uplink
data block formats for a specific protocol layer according to an exemplary embodiment
of the present invention.

Referring to FIG. 12, the RRC layer of the eNB determines downlink and uplink data
formats separately for a lower-layer protocol entity in step S1210. The lower-layer
protocol entity of interest is confined to a protocol entity including both a transmitting
side and a receiving side in the present invention. This protocol entity can be a PDCP
entity or an AM RLC entity. For a protocol entity that serves only as one of a
transmitting entity and a receiving entity, a transmitting protocol entity and a receiving
protocol entity are individually configured according to a DRB since they are separate
protocol entities.

To ensure configuring of different downlink and uplink data block formats, the
protocol entity having both a transmitting side and a receiving side should be able to
use at least two different data block formats. These two or more different block
formats can be designed in many manners, taking into account traffic characteristics.
Preferably, the data block formats can be designed in various ways by adjusting the
size of an SN included in a header according to traffic characteristics. In this case,
many SNs can be considered depending on traffic characteristics and as many data
block formats as SN types are available. When an SN size changes for a data block
format, other elements (fields) in the data block format may also change. For example,
new elements can be added or existing elements may be modified in length or number
in the data block format. For instance, if the size of an SN included in the header of a
data block format is changed, one or more R bits can be added to a header size for
byte-alignment.

The present 3GPP LTE system has already defined two types of data block formats
for a user-plane PDCP entity (i.e. data block formats having a 7-bit SN and a 12-bit
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SN, respectively). In order to facilitate system implementation and enhance com-
patibility with the 3GPP LTE system, the present invention can still use the data block
format with a 7-bit SN or a 12-bit SN as defined for the PDCP entity. However, con-
sidering service diversity brought by the development of communication technology
and multimedia technology, various data block formats can be contemplated adaptively
to the traffic characteristics of each service. That is, regarding the PDCP entity, the
data block format with a 7-bit SN or a 12-bit SN is an exemplary application and more
data block formats can be used separately for the downlink and the uplink in the
present invention. Specifically, data block formats can be designed to support various
SN sizes for the PDCP entity in the present invention.

The 3GPP LTE system defines a data block format with a 10-bit SN for the AM RLC
entity. Accordingly, there is a need for additionally designing a data block format for
the AM RLC entity to implement the present invention. To be more specific, a data
block format with an SN of any other size different from 10 bits can be additionally
configured.

Meanwhile, dynamic setting of an SN size in a data block format may lead to
accurate reflection of various traffic characteristics in one respect but it means the
existence of a very large number of data block formats in another respect. The
existence of multiple data blocks may impose a constraint on the communication
system. Therefore, it is preferred that a limited number of or fewer data block formats
are designed. For example, two types of data block formats suffice for efficient use of
radio resources in the present invention.

On the premise that a plurality of data block formats are available to a protocol entity
having both a transmitting side and a receiving side, downlink and uplink data block
formats can be configured independently for the protocol entity. That is, the con-
figuration of a data block format for one transmission direction does not affect that of a
data block format for the other transmission direction. A decision as to the con-
figuration of a data block format may involve traffic characteristics including data rate,
data amount, etc., to which the data block format decision is not limited. For instance,
if the downlink and uplink traffic characteristics of a DRB are similar, the same data
block format can be configured for the downlink and the uplink. Also, if the downlink
and uplink of the DRB are asymmetrical in traffic characteristics, the downlink and
uplink data block formats can be different. In another instance, if the DRB has similar
traffic characteristics for the downlink and the uplink, the downlink and uplink data
block formats may have the same SN size in their headers. Also, in case of asym-
metrical traffic characteristics, a data block format for the downlink or the uplink
requiring transmission of a large amount of data can be configured to include a

relatively long SN, compared to a data block for the other uplink or downlink.
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The PDCP entity and the AM RLC entity have been described above as protocol
entities each having both a transmitting side and a receiving side. Hence, the RRC
layer of the eNB can determine downlink and uplink data block formats separately for
the PDCP entity and/or the AM RLC entity. To relive system constraints, preferably,
the downlink and uplink data block formats are separately determined only for one of
the PDCP entity and the AM RLC entity.

After determining the downlink and uplink data block formats, the eNB transmits
configuration information about the specific protocol entity for the DRB to the RRC
layer of the UE by an RRC message in step S1220. The specific protocol entity can be
the PDCP entity and/or the AM RLC entity. The protocol entity configuration in-
formation includes information indicating the downlink and uplink data block formats.
The downlink and uplink data block formats can be indicated in various manners
depending on implementations. For example, the eNB can include, in the configuration
information, information indicating the data block formats themselves, information in-
dicating the sizes of SNs included in the headers of the data block formats, an index in-
dicating a combination of the downlink and uplink data block formats, or an index in-
dicating a combination the sizes of the SNs used for the downlink and uplink data
block formats.

Also, the eNB can use a specific 1-bit indicator indicating whether the downlink and
uplink data block formats are identical. If the indicator indicates that the downlink and
uplink data block formats are identical, the eNB can still use a conventional format for
the protocol entity configuration information. If the indicator indicates that the
downlink and uplink data block formats are different, the eNB can include both
downlink data block format information and uplink data block format information in
the configuration information. Especially if only two types of data block formats are
defined, the indicator may further indicate a combination of the downlink and uplink
data block formats in addition to the information indicating whether the downlink and
uplink data block formats are identical or not, under the assumption that the amount of
downlink traffic is almost more than that of uplink traffic when downlink and uplink
traffics are asymmetric. For description, it is assumed that data block format A with a
7-bit SN and data block format B with a 12-bit SN are defined. In this case, if the
indicator indicates that the downlink and uplink data block formats are different, it can
further indicate the combination of data block A for the uplink and data block B for the
downlink. That is possible because the downlink generally carries more data than the
uplink. For this reason, a data block format with a relatively long SN can be used for
downlink transmission and thus only one combination of UL/DL data block formats is
actually allowed for asymmetric traffics.

In steps S1230 and S1240, the RRC layers of the UE and the eNB command their
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lower layers to configure the downlink and uplink data block formats separately. Ac-
cordingly, the lower layers configure the downlink and uplink data block formats for
the transmitting and receiving sides of the protocol entities. Each of the lower-layer
protocol entities can be a PDCP entity or an AM RLC entity.

Upon completion of the RB setup including configuring of the downlink and uplink
data block formats, the UE transmits data to the eNB in the configured uplink data
block format in step S1250a and receives data from the eNB in the configured
downlink data block format in step S1250b.

FIG. 13 is a diagram illustrating a signal flow for configuring downlink and uplink
data block formats for a specific protocol layer according to another exemplary em-
bodiment of the present invention. This exemplary embodiment of the present
invention is basically identical to that illustrated in FIG. 12, except that the PDCP
entity is taken as a protocol entity having both a transmitting side and a receiving side.

Referring to FIG. 13, when a DRB to be set up uses RLC UM, the RRC layer of the
eNB determines PDCP PDU formats suitable for downlink transmission and uplink
transmission, separately according to traffic characteristics in step S1310. The RRC
layer of the eNB transmits PDCP entity configuration information for the DRB to the
RRC layer of the UE by an RRC message (e.g. a PDCP-configuration message). The
RRC layer of the eNB notifies data block formats for the transmitting and receiving
sides of the PDCP entity, that is, downlink and uplink data block formats for the PDCP
entity through the PDCP entity configuration information in step S1320. Simul-
taneously with the transmission of the PDCP entity configuration information, the
RRC layer of the eNB configures an eNB PDCP entity according to the PDCP entity
configuration information in step S1330. The eNB configures the PDCP entity such
that its transmitting side uses the downlink data block format and its receiving side
uses the uplink data block format. Similarly, the RRC layer of the UE configures a UE
PDCP entity according to the received PDCP entity configuration information in step
S1340. The UE configures the PDCP entity such that its transmitting side uses the
uplink data block format and its receiving side uses the downlink data block format.
Upon completion of the RB setup including configuring of the downlink and uplink
PDCP PDU formats, the UE transmits data to the eNB in the configured uplink PDCP
PDU format in step S1350a and receives data from the eNB in the configured
downlink PDCP PDU format in step S1350b.

If the DRB described in FIG. 13 is uni-directional, a PDCP data block format can be
configured only for one of the downlink and the uplink according to the data
transmission direction of the DRB. That is, the RRC layer of the eNB determines a
PDCP data block format only for one of the downlink and the uplink and notifies the
UE of the determined PDCP data block format by an RRC message (e.g. a PDCP-
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configuration message). After receiving the RRC message, the RRC layer of the UE
configures a PDCP entity only for the direction indicated by the RRC message.
[135] Because the number of separate data block formats to be indicated is depending on
whether a DRB is uni-directional or bi-directional as stated above, data block formats
can be indicated for DRBs as follows.
- Bi-directional DRB: { DL PDCP data block format, UL PDCP data block format}
- Downlink uni-directional DRB: { DL PDCP data block format}
- Uplink uni-directional DRB: {UL PDCP data block format}
The RRC layer of the eNB can indicate data block formats to the RRC layer of the

UE in many ways depending on implementations, as illustrated in FIG. 12.

[136
[137
[138
[139
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[140] FIG. 14 is a diagram illustrating a signal flow for configuring downlink and uplink
data block formats for a specific protocol layer according to a further exemplary em-
bodiment of the present invention. This exemplary embodiment of the present
invention is basically identical to that illustrated in FIG. 12, except that the PDCP
entity is taken as a protocol entity having both a transmitting side and a receiving side.
Referring to FIG. 14, when a DRB to be set up uses RLC UM, the RRC layer of the

eNB determines PDCP SN sizes suitable for downlink transmission and uplink

[141]

transmission, separately according to traffic characteristics in step S1410. The RRC
layer of the eNB transmits PDCP entity configuration information for the DRB to the
RRC layer of the UE by an RRC message (e.g. a PDCP-configuration message). The
RRC layer of the eNB notifies SN sizes for the transmitting and receiving sides of the
PDCP entity, that is, SN sizes for downlink and uplink transmissions for the PDCP
entity through the PDCP entity configuration information in step S1420. While not
limited to Table 3, step S1420 can be performed by modifying PDCP configuration in-
formation as defined in Technical Specification 36.331 of 3GPP Release 8 to Table 3.
Table 3
[Table 3]
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As noted from Table 3, downlink and uplink PDCP data block formats can be
indicated separately to the UE by use of pdcp-UL-SN-size and pdcp-DL-SN-size.

In step S1430, the RRC layer of the eNB configures an eNB PDCP entity according
to the PDCP entity configuration information, simultaneously with the transmission of
PDCP entity configuration information. The eNB configures the PDCP entity such that
its transmitting side uses the downlink PDCP SN size and its receiving side uses the
uplink PDCP SN size. Similarly, the RRC layer of the UE configures a UE PDCP
entity according to the received PDCP entity configuration information in step S1440.
The UE configures the PDCP entity such that its transmitting side uses the uplink
PDCP SN size and its receiving side uses the downlink PDCP SN size. Upon
completion of the RB setup including determining the downlink and uplink PDCP
PDU SN sizes, the UE transmits data to the eNB using the uplink PDCP SN size in
step S1450a and receives data from the eNB using the downlink PDCP SN size in step
S1450b

If the DRB described in FIG. 14 is uni-directional, a PDCP SN size can be set only
for one of the downlink and the uplink according to the data transmission direction of
the DRB. That is, the RRC layer of the eNB determines a PDCP SN size only for one
of the downlink and the uplink and notifies the UE of the determined PDCP SN size by
an RRC message (e.g. a PDCP-configuration message). After receiving the RRC
message, the RRC layer of the UE configures a PDCP entity only for the direction
indicated by the RRC message.

Because the number of separate PDCP SN sizes to be indicated is depending on
whether a DRB is uni-directional or bi-directional, PDCP SN sizes can be indicated for
DRBs as follows.

- Bi-directional DRB: {DL PDCP SN size, UL PDCP SN size }

- Downlink uni-directional DRB: { DL PDCP SN size }

- Uplink uni-directional DRB: {UL PDCP SN size }

The RRC layer of the eNB can indicate PDCP SN sizes to the RRC layer of the UE
in many ways depending on implementations, as illustrated in FIG. 12.

While FIGs. 13 and 14 describe how data block formats are configured specifically
in the context of the PDCP entity, the same or similar procedures may apply to the AM
RLC entity. Thus, FIGs. 13 and 14 are referred to for a procedure for configuring data
block formats for the AM RLC entity.

The present invention is applicable to a mobile communication system, particularly
to a method for establishing an RB in a mobile communication system. Also, the
present invention can be applied to a method for conducting communications using
data block formats.

The exemplary embodiments described hereinabove are combinations of elements
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and features of the present invention. The elements or features may be considered
selective unless otherwise mentioned. Each element or feature may be practiced
without being combined with other elements or features. Further, the embodiment of
the present invention may be constructed by combining parts of the elements and/or
features. Operation orders described in the embodiments of the present invention may
be rearranged. Some constructions of any one embodiment may be included in another
embodiment and may be replaced with corresponding constructions of another em-
bodiment. It is apparent that the present invention may be embodied by a combination
of claims which do not have an explicit cited relation in the appended claims or may
include new claims by amendment after application.

In exemplary embodiments of the present invention, a description is mainly made of
a data transmission and reception relationship between a Node B and a user equipment.
Here, a specific operation described as being performed by the Node B may be
performed by an upper node of the Node B. Namely, it is apparent that, in a network
comprised of a plurality of network nodes including a Node B, various operations
performed for communication with the user equipment may be performed by the Node
B, or network nodes other than the Node B. The term ‘Node B’ may be replaced with a
fixed station, a base station, an eNode B (eNB), an access point, etc. The term ‘user
equipment’ may be replaced with a mobile terminal, a mobile station (MS), a mobile
subscriber station (MSS), etc.

The embodiments of the present invention may be achieved by various means, for
example, hardware, firmware, software, or a combination thereof. In a hardware con-
figuration, the embodiments of the present invention may be achieved by one or more
application specific integrated circuits (ASICs), digital signal processors (DSPs),
digital signal processing devices (DSPDs), programmable logic devices (PLDs), field
programmable gate arrays (FPGAs), processors, controllers, microcontrollers, micro-
processors, etc.

In a firmware or software configuration, the embodiments of the present invention
may be achieved by a module, a procedure, a function, etc. performing the above-
described functions or operations. A software code may be stored in a memory unit
and driven by a processor. The memory unit is located at the interior or exterior of the
processor and may transmit data to and receive data from the processor via various
known means.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover the modifications and
variations of this invention provided they come within the scope of the appended

claims and their equivalents.
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Industrial Applicability
[158] The present invention can be applied to a mobile communication system, and more
particularly, to a method for establishing a radio bearer in a mobile communication

system.
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Claims

A method for establishing a radio bearer in a User Equipment (UE) in a mobile
communication system, comprising:

receiving configuration information about a specific protocol layer, the con-
figuration information indicating separate configuring of a downlink data block
format and an uplink data block format for an entity of the specific protocol
layer, wherein the entity of the specific protocol layer has both a transmitting
side and a receiving side; and

configuring the downlink data block format and the uplink data block format
separately for the entity of the specific protocol layer according to the received
configuration information.

The method according to claim 1, further comprising transmitting and receiving
data using downlink and uplink data block formats configured for the entity of
the specific protocol layer.

The method according to claim 1, wherein the entity of the specific protocol
layer having both the transmitting side and the receiving side includes at least
one of a Packet data Convergence Protocol (PDCP) entity and an Acknowledged
Mode Radio Link Control (AM RLC) entity.

The method according to claim 1, wherein the configuration information
indicates the downlink data block format and the uplink data block format
separately according to traffic characteristics.

The method according to claim 1, wherein the configuration information
indicates configuring of the downlink and uplink data block formats to be
different.

The method according to claim 1, wherein the configuration information
indicates the downlink and uplink data block formats by sizes of Sequences
Numbers (SNs) included in data blocks.

The method according to claim 1, wherein the configuration information
indicates the downlink and uplink data block formats by an index indicating a
combination of the downlink and uplink data block formats.

The method according to claim 1, wherein the configuration information is about
a bi-directional Data Radio bearer (DRB).

The method according to claim 8, wherein the bi-directional DRB has different
downlink and uplink traffic characteristics.

The method according to claim 9, wherein the bi-directional DRB uses a
downlink Unacknowledged Mode Radio Link Control (UM RLC) entity and an
uplink UM RLC entity, and the downlink UM RLC entity and the uplink UM
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RLC entity use different UM RLC data block formats.

The method according to claim 10, wherein a UM RLC data block format used
by the downlink UM RLC entity includes a 10-bit SN and a UM RLC data block
format used by the uplink UM RLC entity includes a 5-bit SN.

The method according to claim 10, wherein the entity of the specific protocol
layer is a PDCP entity and the downlink and uplink PDCP data block formats are
different for the PDCP entity.

The method according to claim 12, wherein the downlink PDCP data block
format uses a 12-bit SN and the uplink PDCP data block format uses a 7-bit SN.
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