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(57) ABSTRACT 

Communication system and method of data communication 
are provided. The method of data communication for a MAC 
layer includes initiating an access attempt; transmitting, by a 
mobile station, a probe to a base station (BS), wherein the 
probe includes header information and data frames; decoding 
the header information and the data frames; generating, by the 
BS, a SACK message; and transmitting the SACK message to 
the MS. 
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COMMUNICATION SYSTEMAND METHOD 
OF DATA TRANSMISSION FOR AMEDIUM 

ACCESS CONTROL LAYER 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This Application claims priority of U.S. Provisional Patent 
Application No. 61/713,709, filed on Oct. 15, 2012 and No. 
61/714.294, filed on Oct. 16, 2012, the entirety of which is 
incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention generally relates to the data communication 

for Selective Acknowledgement (SACK) operation, and more 
particularly, to design the header in the Medium Access Con 
trol (MAC) layer for transmitting data. 

2. Description of the Related Art 
In the current SACK scheme, the base station may send 

backa SACKOrder over F-PCH to indicate the mobile station 
which frames should be retransmitted. Thus, it’s very impor 
tant for the base station side to know the total number of 
Reverse-Enhanced Access Channel (R-EACH) data frames in 
the message and the mobile station address information, so 
that the base station can set the SELECTIVE ACK BIT 
MASK properly and the SACK Order can be delivered over a 
paging channel. 

But according to Link Access control (LAC) layer specifi 
cations, the current SACK Scheme may meet Some problems. 
At the mobile station side, when sending a message, the 
Segmentation and Reassembly (SAR) sub-layer adds a 
header to indicate the length of the encapsulated Protocol 
Data Unit (PDU), and the header will be sent in the first frame. 
The parameter MSG LENGTH indicates the length of the 
encapsulated PDU. However, at the base station side, the LAC 
layer doesn't know how many R-EACH data frames are sent 
in the probe even if SAR sub-layer receives the first frame 
because the R-EACH data rate information is not delivered to 
the SAR sub-layer through the primitive MAC-Data Indica 
tion, such as channel id, channel type, data, size, system 
time, physical channel id. 

In addition, in the mobile station, when sending a message, 
the Addressing sub-layer adds the information of the mobile 
station identification. Since the SACK Order is delivered over 
the paging channel, the mobile station’s address information 
is very important. However currently, in the base station side, 
the SAR sub-layer doesn't allow the PDU frame to be passed 
to upper layers. Only if the encapsulated PDU passes the 
Cyclic Redundancy Check (CRC), the PDU is delivered to 
upper layers. This means that according to the current spec, 
only after the SAR sub-layer gets a valid PDU, the mobile 
station's address information can be obtained. But if a valid 
PDU is received, it means all data frames are received cor 
rectly and there is no need to send the SACK Order. 

In addition, lower data rates are introduced for R-EACH in 
the Rev F standard. This can make it more difficulties to get 
the message length and mobile address information. Accord 
ing to Table 2.1.3.5.2-1 of C.S0002, in Rev F, the minimum 
number of information bits in one R-EACH data frame is just 
16 bits, which corresponds to the rate of 1.5 kbps. This means 
that the first data frame (or frame) might be not enough to 
carry the message length and mobile station address informa 
tion. For a rate of 1.5 kbps rate, one data frame is not even 
enough for the message length information. According to 
Section 2.1.1.5 in C.S.0004, for R-EACH, the message length 
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2 
information plus SI bits will be 2(SI)+1(EXT MS 
G LENGTH)+7 or 15(MSG LENGTH), which is 10 or 18 
bits. Thus it is difficult for the base station side to know how 
many frames are enough to get the message length and 
address information. 

BRIEF SUMMARY OF THE INVENTION 

Communication system and method of data communica 
tion for a MAC layer are provided to overcome the problems 
mentioned above. 
An embodiment of the invention provides a method of data 

communication for a MAC layer, including: initiating an 
access attempt; transmitting, by a mobile station, a probe to a 
base station (BS), wherein the probe includes header infor 
mation and data frames; decoding the header information and 
the data frames; generating, by the BS, a SACK message; and 
transmitting the SACK message to the MS. 
An embodiment of the invention provides a communica 

tion system, comprising: a base station (BS), configured to 
decode header information and data frames for generating a 
SACK message; and a mobile station (MS), configured to 
initiate an access attempt and transmit a probe to the BS, 
wherein the probe includes the header information and the 
data frames. 
An embodiment of the invention provides a mobile station, 

comprising: a processor, configured to initiate an access 
attempt; a transmitter, configured to transmit a probe to an 
BS, wherein the probe includes the header information and 
the data frames; and a receiver, configured to receive a SACK 
message from the BS. 
An embodiment of the invention provides a base station, 

comprising: a receiver, configured to receive a probe from an 
MS, wherein the probe includes header information and data 
frames; a decoder, configured to decode the header informa 
tion and the data frames for generating a SACK message; and 
a transmitter, transmitting the SACK message to the MS. 

Other aspects and features of the invention will become 
apparent to those with ordinary skill in the art upon review of 
the following descriptions of specific embodiments of com 
munication transmission methods and systems. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will become more fully understood by refer 
ring to the following detailed description with reference to the 
accompanying drawings, wherein: 

FIG. 1 is a block diagram of a communication system 100 
according to an embodiment of the invention; 

FIG. 2 is a block diagram of MS 110 according to an 
embodiment of the invention; 

FIG. 3 is a block diagram of BS 130 according to an 
embodiment of the invention; 

FIG. 4 is a flow chart illustrating a method of data commu 
nication for a MAC layer according to an embodiment of the 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The following description is of the best-contemplated 
mode of carrying out the invention. This description is made 
for the purpose of illustrating the general principles of the 
invention and should not be taken in a limiting sense. The 
scope of the invention is best determined by reference to the 
appended claims. 

FIG. 1 is a block diagram of a communication system 100 
according to an embodiment of the invention. The communi 
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cation system 100 includes a mobile station (MS) 110, a 
network 120, and a base station 130. 

Various embodiments are described herein in connection 
with the MS 110. A mobile station can refer to a device or user 
equipment (UE) providing voice and/or data connectivity to a 
user. The MS 110 can be connected to a computing device 
Such as a laptop computer or desktop computer, or it can be a 
self-contained device Such as a personal digital assistant 
(PDA). The MS 110 can also be called a system, subscriber 
unit, Subscriber station, mobile station, mobile, remote sta 
tion, access point, remote terminal, access terminal, user ter 
minal, user agent, or user device. The MS 110 can be a 
subscriber station, wireless device, cellular telephone, PCS 
telephone, cordless telephone, Session Initiation Protocol 
(SIP) phone, wireless local loop (WLL) station, personal 
digital assistant (PDA), handheld device having wireless con 
nection capability, or another processing device connected to 
a wireless modem. 

FIG. 2 is a block diagram of MS 110 according to an 
embodiment of the invention. As shown in FIG. 2, the MS 110 
includes a processor 111, a transmitter 112 and a receiver 113. 
The processor 111 may be a general-purpose processor, or a 
Micro-Control Unit (MCU), or others. The processor 111 is 
configured to initiate an access attempt and control and 
execute the functions of the MS 110. The transmitter 112 is 
configured to transmit a probe to the BS 130, wherein the 
probe includes the header information and the data frames. 
The receiver 113 is configured to receive a SACK message 
from the BS 130. In some embodiments, the MS 110 further 
includes a memory device (not present). The memory device 
may be a volatile memory, e.g. a Random Access Memory 
(RAM), or a non-volatile memory, e.g. a flash memory, Read 
Only Memory (ROM), or hard disk, or any combination 
thereof. Note that, in order to clarify the concept of the inven 
tion, FIG.2 presents a simplified block diagram in which only 
the elements relevant to the invention are shown. However, 
the invention should not be limited to what is shown in FIG. 
2. 
The network 120 operates according to various radio 

access technologies, such as, for example, LTE, CDMA2000 
(e.g., 1X Radio Transmission Technology (RTT), etc.), 
WiMax, Wireless Local Area Network (WLAN), Universal 
Mobile Telecommunications System (UMTS), or the like. 
The BS 130 may be a fixed station or access network used 

for communicating with the terminals and may also be 
referred to as an access point, a Node B, an enhanced base 
station, an eNodeB (eNB), or some other terminology. 

FIG. 3 is a block diagram of the BS 130 according to an 
embodiment of the invention. As shown in FIG. 3 the BS 130 
includes a receiver 131, a decoder 132 and a transmitter 133. 
The receiver 131 is configured to receive a probe from the MS 
110, wherein the probe includes header information and data 
frames. The decoder 132 is configured to decode the header 
information and the data frames for generating a SACK mes 
sage. The transmitter 133 is configured to transmit the SACK 
message to the MS 110. Note that, in order to clarify the 
concept of the invention, FIG. 3 presents a simplified block 
diagram in which only the elements relevant to the invention 
are shown. However, the invention should not be limited to 
what is shown in FIG. 3. 
As shown in FIG. 1, the MS is configured to initiate an 

access attempt and transmit a probe to the BS, wherein the 
probe may include the header information and the data 
frames. The BS decodes header information and data frames 
for generating a SACK message, after receiving the probe. 
Then, the MS may detect a Forward Common Assignment 
Channel (F-CACH) for detecting whether the SACK message 
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4 
is in the F-CACH. If the SACK message is detected in the 
F-CACH, the MS may transmit the next probe to the BS. If the 
SACK message is not detected in the F-CACH, the MS may 
transmit the original probe to the BS again. 

In one embodiment, the header information includes a first 
SACK type header and a second SACK type header. The first 
SACK type header and the second SACK type header are 
defined in the MAC layer as Table 1 and Table 2. Table 1 refers 
to the first SACK type header and Table 2 refers to the second 
SACK type header. 

TABLE 1 

Field Length (bits) 

SRT HEADER ID 2 
MOBILE ID 10 
SACK SEQ 4 
RESERVED As required 

TABLE 2 

Field Length (bits) 

HEADER IND 2 
FRAME NUM 10 
RESERVED As required 

In the first SACK type header, the SRT HEADER ID may be 
set to 10 to indicate it is first type header. The MOBILE ID 
provides a temporary ID for the MS 110, and it is a random 
number or a hush sequence. The MS 110 may not change this 
number of the MOBILE ID in the access attempt. The 
SACK SEQ may be a sequence number and it is identified 
different round of SACK message transmission. The SACK 
SEQ may be changed after corresponding SACK message is 
received. The first SACK type header is transmitted in all of 
the probes in the access attempt. The second SACK type 
header is indicated the total number of data frames in the 
message. In the second SACK type header, HEAD IND may 
be set to 11 to indicate that it is the second SACK type header, 
FRAME NUM indicates the total number of data frames. In 
the access attempt, the second SACK type header is transmit 
ted only before any SACK message is received, i.e. if any 
SACK message is received by the MS 110, the later probes 
only include the preamble, the first SACK type header and 
data frames. 

In the above embodiment, after initiating an access 
attempt, the MS 110 transmits a probe to the BS 130, wherein 
the probe includes a preamble, the first SACK type header, the 
second SACK type header and the data frames. Then, the BS 
130 decodes the first SACK type header, the second SACK 
type header and the data frames. When the BS 130 has 
decoded the first SACK type header and the second SACK 
type header, the BS 130 establishes a buffer for buffering the 
data frames according to the MOBILE ID defined in the first 
type header and generates the SACK message. The SACK 
message is transmitted to the MS 110 through the F-CACH. 
In the SACK message, the MSG TYPE may be set to 010, the 
MS ID may be set to the MOBILE ID of the first SACK type 
header, the SACK ID may be set to the SACK SEQ of the 
first SACK type header and the SELECTIVE ACK BIT 
MASK is set according to the decoded data frames. Note that 
only when both the first SACK type header and the second 
SACK type header are decoded successfully, the BS may 
establish a buffer and generate the SACK message. The BS 
130 may transmit the SACK message to the MS 110 
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through the F-CACH. When the MS 110 detects a SACK 
message with the MS ID set to the MOBILE ID, SACK ID 
set to the SEC SEQ, the MS 110 will know that the transmit 
ted probe corresponding to the SACK message has been 
received by the BS 130. In the next probe, the MS 110 only 
needs to transmit the preamble, the first SACK type header 
and the data frames which are selected by the MAC layer 
according to the SELECTIVE ACK BIT MASK of the 
SACK message corresponding to the previous probe. In addi 
tion, the MS 110 may change the value of the SEC SEQ. 
However, if no SACK message is detected by the MS 110 in 
the F-CACH, the MS 110 may retransmit the original probe 
with the same content to the BS 130. 

In some embodiments, the BS 130 may check the SACK 
SEQ from the received probe. If the SACK SEQ is the same 
as the SACK ID of the previous SACK message, the BS 130 
may know that the previous SACK message is lost and may 
retransmit the previous SACK message to the MS 110. If the 
SACK SEQ is different from the SACK ID of the previous 
SACK message, the BS 130 may know that the previous 
SACK message has been received successfully by the MS 110 
and may generate a new SACK message. After all of the data 
frames are successfully received by the BS 130, the BS 130 
may transmit the data frames in the buffer from the MAC 
layer to the LAC layer. 

In one embodiment, if the MS 110 doesn’t detect both the 
F-PCH and the F-CACH, the additional operation as detailed 
below is needed. After the BS 130 receives all the data frames 
successfully, it may transmit the SACK message to the MS 
110 to tell the MS 110 that all the data frames have been 
received. In one embodiment, all the bits of SELEC 
TIVE ACK BIT MASK are set to 1. And after the SACK 
message is transmitted, the BS 130 may start a timer T. If 
the MS 110 doesn't receive the SACK message with all the 
bits of SELECTIVE ACKBIT MASK set to 1, the 
mobile station may retransmit the previous probe. Otherwise, 
the mobile station knows that all the data frames have been 
received successfully. The MS 110 may transmit an indica 
tion to LAC layer to indicate that all the data frames have been 
received successfully. And then, the MS 110 begins to detect 
the F-PCH. The LAC layer may restart a TA timer. If no 
acknowledgement is received before TA expires, MS 110 
may terminate the access attempt, and initiate a new access 
attempt. If acknowledgement is received, MS 110 knows that 
the data frames of layer 2 have been received successfully and 
may terminate the access attempt. At the BS 130, if it still 
receives probe before Ts expires, the BS 130 knows the 
SACK message with all the bits of SELECTIVE ACK BIT 
MASK set to 1 is lost. And then, the BS 130 may retransmit 
the previous SACK message to the MS 110. If no probes are 
received, the BS 130 knows that the SACK message has been 
received. And then, the BS 130 may transmit all the buffered 
data frames to the LAC layer. The LAC layer may do the CRC 
check to determine whether the PDU is valid. The corre 
sponding acknowledgement is generated through the F-PCH 
if the PDU is valid. Otherwise, no acknowledgement is gen 
erated. 

In another embodiment, the header information includes 
only one header, wherein the header is defined in the MAC 
layer as Table 3. 

TABLE 3 

Field Length (bits) 

SRT HEADER ID 2 
MOBILE ID 14 
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6 
TABLE 3-continued 

Field Length (bits) 

HEADER EXT 2 
(LENGTH IND) 
FRAME NUM 10 
SACK SEQ 4 
RESERVED As required 

In this header, the SRT HEADER ID may be set to 10 to 
indicate that it is the first type header. MOBILE ID provides 
a temporary ID for the MS 110, and it is a random number or 
a hush sequence. The MS 110 may not change this number of 
the MOBILE ID in the access attempt. The HEADER EXT 
(LENGTH IND) may be set to 11. The FRAME NUM indi 
cates the total number of data frames. The SACK SEQ may 
be a sequence number and is identified in a different round of 
SACK message transmissions. The SACK SEQ may be 
changed after the corresponding SACK message is received. 
This header is transmitted in all of the probes in the access 
attempt. In all probes, the header may be transmitted after the 
preamble. The header uses the same frame structure as the 
data frame. 

In above embodiment (Table 3), after initiating an access 
attempt, the MS 110 transmits the header and the data frames 
to the BS 130. If the data rate is higher than 1.5 kbps, the 
header is transmitted in one data frame; and if the data rate is 
1.5 kbps, the MAC layer assembles the header into two data 
frames for transmitting. Then, the BS 130 decodes the header 
and the data frames. When the BS 130 has decoded the 
header, the BS 130 establishes a buffer for buffering the data 
frames according to the MOBILE ID of the header and gen 
erates the SACK message. If the data rate is higher than 1.5 
kbps, the first data frame is decoded by the BS for generating 
the SACK message; and if the data rate is 1.5 kbps the first two 
data frames are decoded by the BS for generating the SACK 
message. The SACK message is transmitted to the MS 110 
through the F-CACH or a paging channel. In the SACK 
message, the MSG TYPE may be set to 010, the MS ID may 
be set to the MOBILE ID, the SACK ID may be set to the 
SACK SEQ and the SELECTIVE ACK BIT MASK is set 
according to the decoded data frames. The BS 130 may trans 
mit the SACK message to the MS 110 through the F-CACH or 
paging channel. When the MS 110 detects a SACK message 
with the MS ID set to the MOBILE ID, SACK ID set to the 
SEC SEQ, the MS 110 may know that the transmitted probe 
corresponding to the SACK message has been received by the 
BS 130. In the next probe, the MS 110 only transmits the 
header and the data frames which are selected by the MAC 
layer according to the SELECTIVE ACK BIT MASK of 
the SACK message corresponding to the previous probe. In 
addition, the MS 110 may change the value of the SEC SEQ 
for indicating that the next round of SACK message trans 
mission has begun. However, if no SACK message is detected 
by the MS 110 in the F-CACH, the MS 110 may retransmit 
the original probe with the same content to the BS 130. 

In this embodiment, at the MS 110, the MAC layer can tell 
the LAC layer that one probe is finished. Thus the LAC layer 
can know the unfinished probe becomes shorter and shorter. 
Right after the probe transmission is finished, LAC layer can 
start the TA timer. After transmitting one probe, if there is no 
SACK message or BSAck message received over the paging 
channel, the LAC layer will initiate the next probe right after 
TA timer expires. If the SACK message is received, the TA 
timer can be stopped and the next probe can be initiated (or if 
the SACK is received, the next probe is still initiated after the 
TA timer expires, i.e. it is treated as though no BSAck mes 



US 9,295,085 B2 
7 

sage was received within the TA timer). If the BSAck mes 
sage is received before the TA timer expires, the access 
attempt is terminated. 

In another embodiment, if the BS 130 knows the total 
number of data frames, the header information includes only 
one header. The header is defined in the MAC layer as Table 
4. 

TABLE 4 

Field Length (bits) 

SRT HEADER ID 2 
MOBILE ID 11 or 10 
SACK SEQ 3 or 4 
RESERVED As required 

In the header, the SRT HEADER ID is set to 10. In all the 
probes, the header may be transmitted after the preamble. The 
header uses the same frame structure as the data frames. 
Because in this embodiment, the BS 130 knows the total 
number of data frames, even when the data rate is 1.5 kbps, 
one frame is still enough to carry the header. The BS 130 may 
only decode the first data frame to generate the corresponding 
SACK message. 

In another embodiment, the header information includes a 
first SACK type header and a second SACK type header. The 
first SACK type header and the second SACK type header are 
defined in the MAC layer as Table 5 and Table 6. Table 5 is the 
first SACK type header and Table 6 is the second SACK type 
header. 

TABLE 5 

Field Length (bits) 

SRT HEADER ID 2 
FRAME NUM 10 
SACK CODE 4 
RESERVED As required 

TABLE 6 

Field Length (bits) 

HEADER IND 2 
MOBILE ID 14 
RESERVED As required 

In the first SACK type header, the FRAME NUM indicates 
the number of data frames in this probe. In this embodiment, 
for all the probes, the MS 110 may transmit the preamble, the 
first SACK type header, the second SACK type header and 
data frames. The BS 130 may decode the first two data frames 
to generate the corresponding SACK message. 

In another embodiment, the header information (such as 
mobile station ID and number of data frames) defined in the 
MAC layer is carried by a special frame structure. In this 
embodiment, the R-EACH may allow variable data rates for 
transmission. The MS 110 transmits the (preamble plus spe 
cial frame structure for the header information) and (pre 
amble plus data frames) to the BS 130. All the data frames 
may use the same frame structure, but it might be different 
from the special frame structure for the header. 

In another embodiment, the header information includes 
only one header, wherein the header is defined in the physical 
layer as Table 7. 
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TABLE 7 

Field Length (bits) 

SRT HEADER ID 2 
MOBILE ID 11 
SACK SEQ 3 
RESERVED As required 

In this embodiment, the probes and the SACK message are 
transmitted in the physical layer. The BS 130 may establish a 
buffer for buffering the data frames according to the 
MOBILE ID defined in the header. If the SACK message has 
been transmitted through the F-CACH, the physical layer 
may transmit the header to the MAC layer. 

In another embodiment, a Link Access Control (LAC) 
layer allows the Segmentation and Reassembly (SAR) sub 
layer to transmit a frame to upper layers. In this embodiment, 
in BS 130, the physical layer and MAC layer may know how 
many data frames are enough to get the address information 
of the MS 110. For each kind of data rate, after the preamble, 
a certain number of consecutive data frames, which is N. may 
be successfully decoded, and then be passed to the LAC layer. 
The N may be determined according to the data rate and the 
length of the LAC layer (Message length field, ARQ fields, 
Addressing fields, etc.). The N may be set according to the 
maximum length of addressing fields. But in Some embodi 
ments, the lower layer will not transmit the probe to the LAC 
layer because the total number of data frames may be smaller 
than N if the addressing field is short. 

FIG. 4 is a flow chart illustrating a method of data commu 
nication for a MAC layer according to an embodiment of the 
invention. Firstly, in step S410, an access attempt is initiated. 
Then, in step S420, a probe is transmitted to a base station 
(BS) by a mobile station (MS), wherein the probe includes 
header information and data frames. In step S430, the header 
information and the data frames are decoded by the BS. In 
step S440, a SACK message is generated by the BS. In the 
step S450, the SACK message is transmitted to the MS. In 
some embodiments, the method further includes the follow 
ing steps, a Forward Common Assignment Channel 
(F-CACH) is detected by the MS. If the SACK message is 
detected in the F-CACH, the next probe may be transmitted 
by the MS. If the SACK message is not detected in the 
F-CACH, the probe may be retransmitted again by the MS. In 
Some embodiments, the header information includes a first 
type header and a second type header. In some embodiments, 
the header information includes one header. The different 
header schemes are described in detail in the above embodi 
mentS. 

In the current SACK operation, in the lower data rate 
situation, the upper layer in the BS side doesn't know how 
many R-EACH data frames are transmitted in the probe, 
because the first data frame may not be enough to carry the 
message length and mobile station address information. 
Therefore, in the method, the BS may know how many frames 
are enough to get the message length and address information 
according to the header information from the MS, and the 
corresponding SACK message may be transmitted to the MS. 
Therefore, the method may reduce and solve the above prob 
lems and make efficient use of transmission resources. 
The steps of the method described in connection with the 

aspects disclosed herein may be embodied directly in hard 
ware, in a software module executed by a processor, or in a 
combination of the two. A Software module (e.g., including 
executable instructions and related data) and other data may 
reside in a data memory Such as RAM memory, flash memory, 
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ROM memory, EPROM memory, EEPROM memory, regis 
ters, a hard disk, a removable disk, a CD-ROM, or any other 
form of computer-readable storage medium known in the art. 
A sample storage medium may be coupled to a machine Such 
as, for example, a computer/processor (which may be 
referred to herein, for convenience, as a “processor) such 
that the processor can read information (e.g., code) from and 
write information to the storage medium. A sample storage 
medium may be integral to the processor. The processor and 
the storage medium may reside in an ASIC. The ASIC may 
reside in user equipment. In the alternative, the processor and 
the storage medium may reside as discrete components in 
user equipment. Moreover, in Some aspects any Suitable com 
puter-program product may comprise a computer-readable 
medium comprising codes relating to one or more of the 
aspects of the disclosure. In some aspects a computer pro 
gram product may comprise packaging materials. 
The above paragraphs describe many aspects. Obviously, 

the teaching of the invention can be accomplished by many 
methods, and any specific configurations or functions in the 
disclosed embodiments only present a representative condi 
tion. Those who are skilled in this technology can understand 
that all of the disclosed aspects in the invention can be applied 
independently or be incorporated. 

While the invention has been described by way of example 
and in terms of preferred embodiment, it is to be understood 
that the invention is not limited thereto. Those who are skilled 
in this technology can still make various alterations and modi 
fications without departing from the scope and spirit of this 
invention. Therefore, the scope of the present invention shall 
be defined and protected by the following claims and their 
equivalents. 

What is claimed is: 
1. A method of data communication for a media access 

control (MAC) layer, including: 
Initiating, by a mobile station (MS), an access attempt; 
transmitting a probe to a base station (BS), wherein the 

probe includes a preamble, header information and data 
frames; 

decoding the header information and the data frames; 
generating, by the BS, a selective acknowledgement 
(SACK) message; and 

transmitting the SACK message to the MS, 
wherein the header information includes a first type header 

and a second type header, the BS establishes a buffer 
according to a MOBILE ID defined in the first type 
header and generates the SACK message after both of 
the first type header and the second type header are 
decoded. 

2. The method of claim 1, further including: 
detecting by the MS a Forward Common Assignment 

Channel (F-CACH): 
transmitting a next probe when the SACK message is 

detected in the F-CACH; and 
retransmitting the probe again when the SACK message is 

not detected in the F-CACH. 
3. The method of claim 1, wherein in the SACK message 

comprising the MOBILE ID, a SACK SEQ set according to 
a SACK ID and a SELECTIVE ACK BIT MASK set 
according to the decoded data frames. 

4. The method of claim3, wherein a next probe comprising 
the first type header and data frames selected by the MAC 
layer according to the SELECTIVE ACK BIT MASK, and 
wherein the SACK SEQ in the first type header is changed by 
the MS, the BS determines whether to generate a new SACK 
message according to the SACK SEQ in the first type header. 
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5. The method of claim 1, wherein the header information 

uses the same frame structure as the data frames, and the 
SACK message is transmitted through a paging channel. 

6. A method of data communication for a media access 
control (MAC) layer, including: 

Initiating, by a mobile station (MS), an access attempt; 
transmitting a probe to a base station (BS), wherein the 

probe includes a preamble, header information and data 
frames; 

decoding the header information and the data frames; 
generating, by the BS, a selective acknowledgement 
(SACK) message; and 

transmitting the SACK message to the MS, wherein when 
a data rate is higher than a threshold, a header is trans 
mitted in one data frame, a first data frame is decoded by 
the BS for generating the SACK message; and when the 
data rate is lower than the threshold, the MAC layer 
assembles the header into two data frames for transmit 
ting, the two data frames are decoded by the BS for 
generating the SACK message. 

7. The method of claim 6, wherein when the BS receives a 
total number of the data frames, the header information 
includes one type header transmitted in one data frame and a 
data rate is the threshold. 

8. A mobile station (MS), connecting with a base station 
(BS), the MS comprising: 

a processor, configured to initiate an access attempt; 
a transmitter, configured to transmit a probe to the BS, 

wherein the probe includes a preamble, header informa 
tion and data frames; and 

a receiver, configured to receive a selective acknowledge 
ment (SACK) message from the BS, 

wherein the header information includes a first type header 
and a second type header, the SACK message compris 
ing a MOBILE ID, a SACK SEQ set according to a 
SACK ID and a SELECTIVE ACK BIT MASK set 
according to decoded data frames. 

9. The MS of claim 8, wherein the receiver detects a For 
ward Common Assignment Channel (F-CACH); the trans 
mitter transmits a next probe when the SACK message is 
detected in the F-CACH; and the transmitter retransmits the 
probe again when the SACK message is not detected in the 
F-CACH. 

10. The MS of claim 8, wherein a next probe comprising 
the first type header and data frames selected by a media 
access control (MAC) layer according to the SELEC 
TIVE ACK BIT MASK, and wherein the SACK SEQ in 
the first type header is changed by the MS, the base station 
determines whether to generate a new SACK message 
according to the SACK SEQ in the first type header. 

11. A mobile station (MS), connecting with a base station 
(BS), the MS comprising: 

a processor, configured to initiate an access attempt; 
a transmitter, configured to transmit a probe to the BS, 

wherein the probe includes a preamble, header informa 
tion and data frames; and 

a receiver, configured to receive a selective acknowledge 
ment (SACK) message from the BS, wherein when a 
data rate is higher than a threshold, a header is transmit 
ted in one data frame, a first data frame is decoded by the 
BS for generating the SACK message; and when the data 
rate is lower than the threshold, a media access control 
(MAC) layer assembles the header into two data frames 
for transmitting, the two data frames are decoded by the 
BS for generating the SACK message. 
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12. The MS of claim 8, wherein the header information 
uses the same frame structure as the data frames, and the 
SACK message is transmitted through a paging channel. 

13. A base station (BS), comprising: 
a receiver, configured to receive a probe from a mobile 

station (MS), wherein the probe includes a preamble, 
header information and data frames; 

a decoder, configured to decode the header information and 
the data frames for generating a selective acknowledge 
ment (SACK) message; and 

a transmitter, transmitting the SACK message to the MS, 
wherein the header information includes a first type header 

and a second type header, the BS establishes a buffer 
according to a MOBILE ID defined in the first type 
header and generates the SACK message after both of 
the first type header and the second type header are 
decoded. 

14. The BS of claim 13, wherein in the SACK message 
comprising a MOBILE ID, a SACK SEQ set according to a 
SACK ID and a SELECTIVE ACK BIT MASK set 
according to the decoded data frames. 

15. The BS of claim 13, wherein the header information 
uses the same frame structure as the data frames, and the 
SACK message is transmitted through a paging channel. 
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16. The BS of claim 14, wherein a next probe comprising 

the first type header and data frames selected by a media 
access control (MAC) layer according to the SELEC 
TIVE ACK BIT MASK. 

17. A base station (BS), comprising: 
a receiver, configured to receive a probe from a mobile 

station (MS), wherein the probe includes a preamble, 
header information and data frames; 

a decoder, configured to decode the header information and 
the data frames for generating a selective acknowledge 
ment (SACK) message; and 

a transmitter, transmitting the SACK message to the MS, 
wherein when a data rate is higher than a threshold, a 
header is transmitted in one data frame, a first data frame 
is decoded by the BS for generating the SACK message; 
and when the data rate is lower than the threshold, a 
media access control (MAC) layer assembles the header 
into two data frames for transmitting, the two data 
frames are decoded by the BS for generating the SACK 
message. 

18. The BS of claim 17, wherein when the BS receives a 
total number of the data frames, the header information 
includes one type header transmitted in one data frame and a 
data rate is the threshold. 

k k k k k 


