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METHOD FOR MEASURING AND 
REPORTING CHANNEL QUALITY IN A 
BROADBAND WIRELESS ACCESS 
COMMUNICATION SYSTEM 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

PRIORITY 

This application claims priority to an application entitled 
“METHOD FOR MEASURING/REPORTING CHANNEL 
QUALITY IN BROADBAND WIRELESS ACCESS COM 
MUNICATION SYSTEM”, ?led in the Korean Intellectual 
Property Of?ce on Apr. 30, 2003 and assigned Serial No. 
2003-27885, the contents of which are hereby incorporated 
by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to a broadband 

wireless access communication system, and more particu 
larly to a method for measuring and reporting a channel 
quality in a broadband wireless access communication sys 
tem for use with an OFDM (Orthogonal Frequency Division 
Multiplexing) scheme. 

2. Description of the Related Art 
A great deal of intensive research has been conducted on 

the 4G (4th Generation) communication system as one of the 
next generation communication systems to provide a plural 
ity of users with a speci?c service having a variety of QoSs 
(Quality of Services) at a transfer rate of about 100 Mbps. 
Presently, the 3G (3rd Generation) communication system 
provides a transfer rate of about 384 kbps in an outdoor 
channel environment having a relatively poor channel envi 
ronment, and provides a maximum transfer rate of about 2 
Mbps in an indoor channel environment having a relatively 
good channel environment. A wireless Local Area Network 
(LAN) system and a wireless Metropolitan Area Network 
(MAN) system have been designed to provide a transfer rate 
of 20~50 Mbps. Further, a new communication system based 
on the 4G communication system has been developed to 
provide the wireless LAN and MAN systems for guarantee 
ing a relatively high transfer rate with mobility and QoS. As a 
result, many developers have conducted intensive research 
into a high-speed service to be provided from the 4G com 
munication system. 

However, the wireless MAN system is suitable for a high 
speed communication service in that it has a wide coverage 
and supports a high-speed transfer rate, but it does not con 
sider the mobility of a subscriber station (SS). Consequently, 
there is no consideration of a handover operation caused by 
the high-speed movement of the SS. The communication 
system currently considered in the IEEE (Institute of Electri 
cal and Electronics Engineers) 802.l6a speci?cation acts as a 
speci?c communication system for performing a ranging 
operation between the SS and a base station (BS). FIG. 

FIG. 1 is a block diagram illustrating a broadband wireless 
access communication system using an OFDM/OFDMA 
(Orthogonal Frequency Division Multiplexing/Orthogonal 
Frequency Division Multiple Access) scheme. More speci? 
cally, FIG. 1 depicts the IEEE 802.16a communication sys 
tem. 
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2 
The wireless MAN system acting as a BWA (Broadband 

Wireless Access) communication system has a much wider 
coverage and a much higher transfer rate than the wireless 
LAN system. When adapting the OFDM scheme and the 
OFDMA scheme to a physical channel of the wireless MAN 
system to provide the wireless MAN system with a broadband 
transmission network, this application system is called an 
IEEE 802.16a communication system. The IEEE 802.16a 
communication system applies the OFDM/OFDMA scheme 
to the wireless MAN system, such that it transmits a physical 
channel signal using a plurality of sub-carriers, resulting in 
high-speed data transmission. 

The IEEE 802.16e communication system has been 
designed to consider the SS’s mobility in the IEEE 802.16a 
communication system, and there is no detailed speci?cation 
for the IEEE 802.160 communication system. The IEEE 
802.16a communication system and the IEEE 802.l6e com 
munication system act as a broadband wireless access com 
munication system for use with the OFDM/OFDMA 
schemes. For the convenience of description, the IEEE 
802.16a communication system will be adapted as an 
example. 

Referring to FIG. 1, the IEEE 802.16a communication 
system has a single cell structure, and comprises a BS 100 and 
a plurality of SSs 110, 120, and 130, which are managed by 
the BS 100. Signal transmission/reception among the BS 100 
and the SSs 110, 120, and 130 can be established using the 
OFDM/OFDMA scheme. FIG. 

FIG. 2 is a conceptual diagram illustrating the downlink 
frame structure for use in the BWA communication system 
using the OFDM/OFDMA scheme. More speci?cally, FIG. 2 
depicts a downlink frame structure for use in the IEEE 
802.l6a/IEEE 802.l6e communication system. 

Referring to FIG. 2, the downlink frame includes a pre 
amble ?eld 200, a broadcast control ?eld 210, and a plurality 
of TDM (Time Division Multiplexing) ?elds 220 and 230. A 
synchronous signal (i.e., a preamble sequence) for synchro 
niZing the BS and the SSs is transmitted via the preamble ?eld 
200. The broadcast control ?eld 210 includes a DL(Down 
Link)_MAP ?eld 211 and a UL(UpLink)_MAP ?eld 213. 
The DL_MAP ?eld 211 transmits the DL_MAP message. A 
plurality of IEs (Information Elements) contained in the 
DL_MAP message are shown in Table 1 below. 

TABLE 1 

Syntax Size Notes 

DLiMAPiMessageiFonna? ){ 
Management Message Type=2 8 bits 
PHY Synchronization Field Variable See Appropriate PHY 

speci?cation 
DCD Count 8 bits 
Base Station ID 48 bits 
Number of DLLMAP Element n 16 bits 
Begin PHY Speci?c section { See Applicable PHY 

section 
For (i=1; i<=n; i++) For each DLiMAP 

element 1 to n 

DLLMAP Information Element( ) Variable See corresponding PHY 
speci?cation 

i? (byte boundary) { 4 bits Padding to reach byte 
Padding Nibble boundary 

} 
} 

} 
} 

Referring to Table l, the DL_MAP message includes a 
Management Message Type ?eld including a plurality of IEs 
(i.e., transmission message type information); a PHY 
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(PHYsical) Synchronization ?eld established in response to a 
modulation or demodulation scheme applied to a physical 
channel in order to perform synchronization acquisition; a 
DCD count ?eld including count information in response to a 
DCD (DoWnlink Channel Descript) message con?guration 
variation containing a doWnlink burst pro?le; a Base Station 
ID ?eld including a Base Station Identi?er; and a Number of 
DL_MAP Element n ?eld including the number of elements 
found after the Base Station ID. Particularly, the DL_MAP 
message (not shoWn in Table 1) includes information associ 
ated With ranging codes allocated to individual ranging pro 
cesses to be described later. 

The UL_MAP ?eld 213 transmits the UL_MAP message. 
A plurality of IEs contained in the UL_MAP message are 
shoWn in Table 2 beloW. 

TABLE 2 

Syntax Size Notes 

ULiMAPiMessageiFonna? ){ 
Management Message Type=3 8 bits 
Uplink Channel ID 8 bits 
UCD Count 8 bits 

Number of ULiMAP Element n 16 bits 

Allocation Start Time 32 bits 

Begin PHY Speci?c section { See Applicable PHY 
section 

for (I=l; i<=n; i++) For each DLiMAP 
element 1 to n 

ULiMAP InfonnationiElernent( ) Variable See corresponding PHY 
speci?cation 

Referring to Table 2, the UL_MAP message includes a 
Management Message Type ?eld including a plurality of IEs 
(i.e., transmission message type information); an Uplink 
Channel ID ?eld including a used Uplink Channel ID; a UCD 
(Uplink Channel Descript) count ?eld including count infor 
mation in response to a UCD message con?guration variation 
containing an uplink burst pro?le; and a Number of UL_MAP 
Element n ?eld including the number of elements found after 
the UCD count ?eld. In this case, the uplink channel ID can 
only be allocated to a Media Access Control (MAC) sub 
layer. 

The TDM ?elds 220 and 230 are timeslots using a TDM/ 
TDMA (Time Division Multiple/Time Division Multiple 
Access) scheme. The BS transmits broadcast information to 
be broadcast to SSs managed by the BS over the DL_MAP 
?eld 211 using a predetermined center carrier. The SSs moni 
tor all the frequency bands having been previously allocated 
to individual SSs upon receipt of a poWer-on signal, such that 
they detect a pilot channel signal having a highest signal 
intensity, i.e., the highest SINR (Signal to Interference and 
Noise Ratio). It is determined that the SS belongs to a speci?c 
BS, Which has transmitted the pilot channel signal With the 
highest SINR. The SSs check the DL_MAP ?eld 211 and the 
UL_MAP ?eld 213 of the doWnlink frame transmitted from 
the BS, such that they recognize their oWn uplink and doWn 
link control information and speci?c information for indicat 
ing a real data transmission/reception position. 

The aforementioned UCD message con?guration is shoWn 
in Table 3 beloW. 
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TABLE 3 

Syntax Size Notes 

UCD-MessagefForrnat( ){ 
Management Message Type=0 8 bits 
Unlink channel ID 8 bits 
Con?guration Change Count 8 bits 
Mini-slot size 8 bits 
Ranging Backoff Start 8 bits 
Ranging Backoff End 8 bits 
Request Backoff Start 8 bits 
Request Backoff End 8 bits 
TLV Encoded information for the Variable 
overall channel 
Begin PHY Speci?c Section { 

for (I=l; i<n; i+n) 
UplinkiBurstiDescriptor Variable 
} 

} 
} 

Referring to Table 3, the UCD message includes a Man 
agement Message Type ?eld including a plurality of IEs (i.e., 
transmission message type information); an Uplink Channel 
ID ?eld including a used Uplink Channel Identi?er; a Con 
?guration Change Count ?eld counted by the BS; a mini-slot 
size ?eld including the size of the mini-slot of the uplink 
physical channel; a Ranging Backoff Start ?eld including a 
backoff start point for an initial ranging process, i.e., an initial 
backoff WindoW size for the initial ranging process; a Rang 
ing Backoff End ?eld including a backoff end point for the 
initial ranging process, i.e., a ?nal backoff WindoW size; a 
Request Backoff Start ?eld including a backoff start point for 
establishing contention data and requests, i.e., an initial back 
off WindoW size; and a Request Backoff End ?eld including a 
backoff end point for establishing contention data and 
requests, i.e., a ?nal backoff WindoW size. In this case, the 
backoff value indicates a kind of standby time Which is a 
duration time betWeen the start of SS’s access failure and the 
start of SS’ s re-access time. If the SS fails to execute an initial 
ranging process, the BS must transmit the backoff values 
indicative of standby time information for Which the SS must 
Wait for the next ranging process to the SS. For example, 
provided that a speci?c number of 10 is determined by the 
“Ranging Backoff Start” and “Ranging Backoff End” ?elds 
shoWn in the Table 3, the SS must pass over 210 access execut 
able chances (i.e., 1024 access executable chances) and then 
execute the next ranging process according to the Truncated 
Binary Exponential Backoff Algorithm. 

FIG. 3 is a conceptual diagram illustrating an uplink frame 
structure for use in a BWA communication system using an 
OFDM/OFDMA scheme. More speci?cally, FIG. 3 depicts 
an uplink frame structure for use in the IEEE 802.16a com 
munication system. 

Prior to describing the uplink frame structure illustrated in 
FIG. 3, three ranging processes for use in the IEEE 802.16a 
communication system, i.e., an initial ranging process, a 
maintenance ranging process (also called a period ranging 
process), and a bandWidth request ranging process Will here 
inafter be described in detail. 
The initial ranging process for establishing synchroniza 

tion acquisition betWeen the BS and the SS establishes a 
correct time offset betWeen the SS and the BS, and controls a 
transmission poWer (also called a transmit poWer). More spe 
ci?cally, the SS is poWered on, and receives the DL_MAP 
message, the UL_MAP message, and the UCD message to 
establish synchronization With the BS in such a Way that it 
performs the initial ranging process to control the transmis 
sion poWer betWeen the BS and the time offset. In this case, 
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the IEEE 802.16a communication system uses the OFDM/ 
OFDMA scheme, such that the ranging procedure requires a 
plurality of ranging sub-channels and a plurality of ranging 
codes. The BS allocates available ranging codes to the SS 
according to objectives of the ranging processes (i.e., the 
ranging process type information). This operation Will here 
inafter be described in more detail. 

The ranging codes are created by segmenting a PN (Pseu 
dorandom Noise) sequence having a length of 215 —1 bits into 
predetermined units. Typically, one ranging channel is com 
posed of tWo ranging sub-channels each having a length of 53 
bits, PN code segmentation is executed over the ranging chan 
nel having the length of 106 bits, resulting in the creation of a 
ranging code. Amaximum of 48 ranging codes RC#1~RC#48 
can be assigned to the SS. More than tWo ranging codes for 
every SS are applied as a default value to the three ranging 
processes having different objectives, i.e., an initial ranging 
process, a period ranging process, and a bandWidth request 
ranging process. In this Way, a ranging code is differently 
assigned to the SS according to each objective of the three 
ranging processes. For example, N ranging codes are 
assigned to the SS for the initial ranging process as denoted by 
a prescribed term of “N RC (Ranging Codes) for Initial Rang 
ing”, M ranging codes are assigned to the SS for the periodic 
ranging process as denoted by a prescribed term of “M RCs 
for maintenance ranging”, and L ranging codes are assigned 
to the SS for the bandWidth request ranging process as 
denoted by a prescribed term of “L RCs for BW-request 
ranging”. The assigned ranging codes are transmitted to the 
SSs using the DL_MAP message, and the SSs perform nec 
essary ranging procedures using the ranging codes contained 
in the DL_MAP message. 

The period ranging process is periodically executed such 
that an SS Which has controlled a time offset betWeen the SS 
and the BS and a transmission poWer in the initial ranging 
process can control a channel state associated With the BS. 
The SS performs the periodranging process using the ranging 
codes assigned for the period ranging process. 

The bandWidth request ranging process enables the SS, 
Which has controlled a time offset betWeen the SS and the BS 
and a transmission poWer in the initial ranging process, to 
request a bandWidth allocation from the BS in such a Way that 
the SS can communicate With the BS. 

Referring to FIG. 3, the uplink frame includes an initial 
maintenance opportunity ?eld 3 00 using the initial and period 
ranging processes, a request contention opportunity ?eld 310 
using the bandWidth request ranging process, and an SS 
scheduled data ?eld 320 including uplink data of a plurality of 
SSs. The initial maintenance opportunity ?eld 300 includes a 
plurality of access burst ?elds each having initial and period 
ranging processes, and a collision ?eld in Which there is a 
collision betWeen the access burst ?elds. The request conten 
tion opportunity ?eld 310 includes a plurality of bandWidth 
request ?elds each having a real bandWidth request ranging 
process, and a collision ?eld in Which there is a collision 
betWeen the bandWidth request ranging ?elds. The SS sched 
uled data ?elds 320 each include a plurality of SS scheduled 
data ?elds (i.e., SS 1 scheduled data ?eld~SS N scheduled 
data ?eld). The SS transition gap is positionedbetWeen the SS 
scheduled data ?elds (i.e., SS 1 scheduled data ?eld~SS N 
scheduled data ?eld). 
The UIUC (Uplink Interval Usage Code) area records 

information identifying the usage of offsets recorded in the 
offset area. For example, provided that 2 is recorded in the 
UIUC area, a starting offset for use in the initial ranging 
process is recorded in the offset area. When 3 is recorded in 
the UIUC area, a starting offset for use in either the bandWidth 
request ranging or the maintenance ranging process is 
recorded in the offset area. The offset area records a starting 
offset value for use in either the initial ranging process or the 
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6 
maintenance ranging process according to the information 
recorded in the UIUC area. Physical channel characteristic 
information to be transferred from the UIUC area is recorded 
in the UCD. 
As described above, the IEEE 802.16a communication 

system has considered a ?xed state of a current SS (i.e., there 
is no consideration given to the mobility of the SS) and a 
single cell structure. HoWever, the IEEE 802.16e communi 
cation system has been de?ned as a system for considering the 
SS’s mobility in the IEEE 802.16a communication system, 
such that the IEEE 802.16e communication system must 
consider the SS’s mobility in a multi-cell environment. In 
order to provide the SS’s mobility in the multi-cell environ 
ment, individual operations modes of the SS and the BS must 
be converted. More speci?cally, many developers have con 
ducted intensive research into an SS handover system con 
sidering a multi-cell structure to provide the SS’s mobility. 
As such, in order to enable the IEEE 802.16e communica 

tion system to support a handover function, the SS must 
measure SINRs of pilot signals transferred from neighbor 
BSs and an active BS to Which the SS currently belong. When 
the SINR of the pilot signal transferred from the active BS is 
loWer than SINRs of pilot signals transferred from the neigh 
bor BSs, the SS transmits a handover request to the active BS. 
A method for controlling a mobile SS to measure the SINRs 
of the pilot signals transferred from the active BS and the 
neighbor BSs in the IEEE 802.16e communication system 
Will be described later in more detail With reference to FIG. 4. 
In this case, the expression “Pilot signal’s SINR measure 
ment” is called a “Pilot signal’s SINR scan or scanning” for 
the convenience of description. It should be noted that the 
term “Scan” is substantially equal to the other term “Scan 
n1ng”. 

FIG. 4 is a How chart illustrating a method for measuring 
SINRs of pilot signals transferred from the active BS and the 
neighbor BSs in a broadband Wireless access communication 
system for use With a conventional OFDM/OFDMA scheme. 
More speci?cally, the method for measuring SINRs of pilot 
signals transferred from the active BS and the neighbor BSs in 
the IEEE 802.16e communication system is illustrated in 
FIG. 4. 

HoWever, prior to describing FIG. 4, as indicated above, the 
IEEE 802.16e communication system considers the mobility 
of SSs in the IEEE 802.16a communication system. The SS 
With the mobility in the IEEE 802.16e communication system 
is called an MSS (Mobile Subscriber Station). 

Referring to FIG. 4, the BS 450 transmits an NBR_ADV 
(Neighbor BSs Advertisement) message to the MSS 400 at 
step 411. The detailed con?guration of the NBR_ADV mes 
sage is shoWn in Table 4 beloW. 

TABLE 4 

Syntax Size Notes 

NBRiADV MessageiForrnat( ){ 
Management Message Type=? 8 bits 
NiNEIGHBORS 8 bits 
For(i=0;j<NiNEIGHBORS;j++){ 

Neighbor BS-ID 48 bits 
Con?guration Change Count 8 bits 
Physical Frequency 16 bits 
TLV Encoded Neighbor Information Variable TLV speci?c 

} 
} 

Referring to Table 4, the NBR_ADV message includes a 
Management Message Type ?eld including transmission 
message type information; an N_NEIGHBORS ?eld includ 
ing the number of neighbor BSs; a neighbor BS-ID ?eld 
including ID information of the neighbor BSs; a Con?gura 
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tion Change Count ?eld including the number of con?gura 
tion changes; a physical frequency ?eld including physical 
channel frequencies of the neighbor BSs; and a TLV (Type/ 
Length/Value) Encoded Neighbor Information ?eld includ 
ing other information associated With neighbor BSs other 
than the above described information. It should be noted that 
the Management Mes sage Type ?eld to Which the NBR_ADV 
message Will be transmitted is currently in an undecided state, 
as denoted by “Management Message Type:? (undecided)”. 

The MSS 400 that is receiving the NBR_ADV message 
transmits a SCAN_REQ (Scan Request) message to the BS 
450 When it Wishes to scan SINRs of pilot signals transferred 
from the neighbor BSs at step 413. In this case, the time at 
Which the MSS 400 generates a scan request is not directly 
associated With the pilot SINR scanning operation, such that 
its detailed description Will herein be omitted. 

The SCAN_REQ message con?guration is shoWn in Table 
5 beloW. 

TABLE 5 

Syntax Size Notes 

SCNiREQ MessageiFormat( ){ 
Management Message Type=? 
Scan Duration 

8 bits 
20 bits For SCa PHY, units 

are mini-slots. For 

OFDM/OFDMA PHY, 
units arc OFUM symbols 

Referring to Table 5, the SCAN_REQ message includes a 
Management Message Type ?eld including a plurality of IEs 
(i.e., transmission message type information), and a Scan 
Duration ?eld including a scan-desired scan duration for 
SINRs of pilot signals transferred from the neighbor BSs. If 
the IEEE 802.16e communication system is a system for use 
With a Single Carrier (SC), i.e., if the scan duration ?eld is 
applied to an SC physical channel, the scan duration ?eld is 
con?gured in units of mini-slots. If the IEEE 802.16e system 
acts as the OFDM/OFDMA system, i.e., if the IEEE 802.16e 
system is applied to the OFDM/OFDMA physical channel, it 
is con?gured in the form of OFDM-symbol units. It should be 
noted that the Management Message Type ?eld to Which the 
SCAN_REQ message Will be transmitted is currently in an 
undecided state, as denoted by “Management Message 
Type:? (undecided)”. 

The BS 450 receiving the SCAN_REQ message transmits 
a DL_MAP message including information to be scanned by 
the MSS 400 to the MSS 400 at step 415. In this case, the 
SCANNING_IE message including scan information con 
tained in the DL_MAP message is shoWn in Tables 6, 7, and 
8 beloW. 

TABLE 6 

For SCa PHY: 

Syntax Size Notes 

ScanningiIE { 
CID 16 bits MSS basic CID 
Scan Start 22 bits Offset (in units ofmini-slots) to the 

start of the scanning interval from the 
mini-slot boundary speci?ed by the 
doWnl ink AllocationiStartiTime 

Scan Duration 22 bits Duration (in units of mini-slots) 
Where the MSS may scan for 
neighbor BS 
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Referring to Table 6, the SCANNING_IE message 

includes scan information for use in the SC physical channel. 
Parameters contained in the SCANNING_IE message are a 
CID (Connection ID), a Scan Start value, and a scan duration 
value. The CID includes an MSS basic CID for use With the 

SCANNING_IE message. The Scan Start value is a predeter 
mined time at Which the MSS begins a pilot SINR scanning 
operation. The scan duration is a predetermined interval dur 
ing Which the MSS performs the pilot SINR scanning opera 
tion. The scan start and scan duration values for use in the SC 
physical channel are con?gured in the form of mini-slot units. 

TABLE 7 

For OFDM PHY: 

Syntax Size Notes 

ScanningiIE { 
CID 16 bits MSS basic CID 
Scan Start 18 bits Indicate the scanning interval start 

time, in units of OFDM symbol 
duration, relative to the start of the 
?rst symbol ofthe PHY PDU 
(including preamble) Where the 
DLiMAP message is transmitted 

Scan Duration 18 bits Duration (in units of OFDM 
symbols) Where the MSS may scan 
for neighbor BS 

Referring to Table 7, the SCANNING_IE message 
includes scan information for use in the OFDM physical 
channel. Parameters contained in the SCANNING_IE mes 
sage are a CID (Connection ID), a Scan Start value, and a scan 
duration value. The CID indicates an MSS basic CID for use 

With the SCANNING_IE message. The Scan Start value is a 
predetermined time at Which the MSS begins a pilot SINR 
scanning operation. The scan duration is a predetermined 
interval during Which the MSS performs the pilot SMIR 
scanning operation. The scan start and scan duration values 
for use in the OFDM physical channel are con?gured in the 
form of OFDM-symbol units. 

TABLE 8 

For OFDM PHY: 

Syntax Size Notes 

Scanning_IE { 
CID 16 bits MSS basic CID 
Scan Start 18 bits The offset ofthe OFDM symbol in 

Which the scanning interval starts. 
Measured in OFDM symbols from 
the time speci?ed by the 
AllocationiStartitimeiField in the 
DLiMAP 

Scan Duration 18 bits Duration (in units of OFDM 
symbols) Where the MSS may scan 
for neighbor BS 

Referring to Table 8, the SCANNING_IE message 
includes scan information for use in the OFDMA physical 
channel. Parameters contained in the SCANNING_IE mes 
sage are a CID (Connection ID), a Scan Start value, and a scan 
duration value. The CID includes an MSS basic CID for use 
With the SCANNING_IE message. The Scan Start value is a 
predetermined time at Which the MSS begins a pilot SINR 
scanning operation. The scan duration is a predetermined 
interval during Which the MSS performs the pilot SINR scan 
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ning operation. The scan start and scan duration values foruse 
in the OFDM physical channel are con?gured in the form of 
OFDM-symbol units. 

The MSS 400, having received the DL_MAP message 
including the scanning_IE message, scans pilot SINRs asso 
ciated With neighbor BSs recogniZed by the NBR_ADV mes 
sage according to parameters contained in the SCAN 
NING_IE message at step 417. It should be noted that SINRs 
of pilot signals transferred from the neighbor BSs and the 
SINR of the pilot signal transferred from the BS 450 to Which 
the MSS 400 currently belongs are continuously scanned, 
even though it is not illustrated in FIG. 4. 

FIG. 5 is a How chart illustrating a handover request pro 
cess of an MSS in a broadband Wireless access communica 

tion system for use With a conventional OFDM/OFDMA 
scheme. More speci?cally, an MSS handover request process 
for use in the IEEE 802.16e communication system is illus 
trated in FIG. 5. 

Referring to FIG. 5, the BS 550 transmits an NBR_ADV 
message to the MSS 500 at step 511. The MSS 500, having 
received the NBR_ADV message, transmits a SCAN_REQ 
message to the BS 550 When it Wishes to scan SINRs of pilot 
signals transferred from the neighbor BSs at step 513. In this 
case, the time at Which the MSS 500 generates a scan request 
is not directly associated With the pilot SINR scanning opera 
tion, such that its detailed description Will herein be omitted. 
The BS 550, having received the SCAN_REQ message, 
transmits a DL_MAP message including the SCAN 
NING_IE message (i.e., information to be scanned by the 
MSS 500) to the MSS 500 at step 515. In association With the 
neighbor BSs recogniZed by the NBR_ADV message, the 
MSS 500, having received the DL_MAP message including 
the SCANNING_IE message, scans SINRs of pilot signals in 
response to parameters (i.e., a scan start value and a scan 
duration) contained in the SCANNING_IE message at step 
517. It should be noted that SINRs of pilot signals transferred 
from the neighbor BSs and the SINR of the pilot signal 
transferred from the BS 550 to Which the MSS 500 currently 
belongs are continuously scanned, even though it is not illus 
trated in FIG. 5. 

If it is determined that the MSS 500 must change its current 
active BS to another BS at step 519, after the scanning opera 
tions of the SINRs of pilot signals received from the neighbor 
BSs have been completed, i.e., if it is determined that the MSS 
500 must change its current active BS to a neW BS, the MSS 
500 transmits an MSSHO_REQ (Mobile Subscriber Station 
HandOver Request) message to the BS 550 at step 521. The 
MSSHO_REQ message con?guration is shoWn in Table 9 
beloW. 

TABLE 9 

Syntax Size Notes 

MSSHOiREQ MessageiFormat( ){ 
Management Message Type=? 8 bits 
Estimated HO time 8 bits 
NiRecommended 8 bits 
For(i=0;j<NiNEIGHBORS;j++){ 

Neighbor BS-ID 48 bits 
BS S/(N+I) 8 bits 

Referring to Table 9, the MSSHO_REQ message includes 
a Management Message Type ?eld identifying a plurality of 
IEs (i.e., transmission message type information), an esti 
mated HO time ?eld including a handover start time, and an 
N_Recommended ?eld including the scanning result of the 
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MSS. In this case, the N_Recommended ?eld includes ID 
information of neighbor BSs and SINR information of pilot 
signals of the neighbor BSs. It should be noted that the Man 
agement Message Type ?eld to Which the MSSHO_REQ 
message Will be transmitted is currently in an undecided state, 
as denoted by “Management Message Type:? (undecided)”. 

After transmitting the MSSHO_REQ message to the BS 
550, the MSS 500 re-scans SINRs of pilot signals in associa 
tion With the neighbor BSs at step 523. 

First and second problems of the MSS scanning operation 
for use in the IEEE 802.16e communication system Will noW 
be described herein beloW. 

In the ?rst problem, although the MSS scans pilot SINRs of 
neighbor BSs in response to the scanning information 
received from the active BS, there is no procedure for addi 
tionally reporting the pilot SINR scanning result of the active 
BS and neighbor BSs. In the second problem, there is no 
procedure for enabling the MSS to scan pilot SINRs of neigh 
bor BSs before the MSS transmits a scan request to the active 
BS. 

In order to enable the IEEE 802.16e communication sys 
tem to support a handover function of the MSS, a handover 
function of a mobile subscriber must be made available upon 
receipt of a request signal from the MSS and a request signal 
from the BS. In order to enhance system ef?ciency, it is 
desirable that the BS continues to manage the pilot SINR 
scanning state (i.e., the MSS state) after the MSS has been 
poWered on. HoWever, the IEEE 802.16e communication sys 
tem cannot report an MSS handover procedure and an MSS 
pilot SINK scanning state upon receiving a request signal 
from the BS, such that there must be neWly developed such 
procedures for reporting the MSS handover procedure and the 
MSS pilot SINR scanning state. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has been designed in 
vieW of the above and other problems, and it is an obj ect of the 
present invention to provide a method for measuring and 
reporting a channel quality in a broadband Wireless access 
communication system. 

It is another object of the present invention to provide a 
method for measuring a channel quality in a broadband Wire 
less access communication system even though there is no 
additional request from a mobile subscriber. 

It is yet another object of the present invention to provide a 
method for performing a handover function in response to a 
channel quality in a broadband Wireless access communica 
tion system. 

In accordance With one aspect of the present invention, the 
above and other objects are accomplished by a method for 
measuring channel qualities of an active BS (Base Station) 
and neighbor BSs When an MSS (Mobile Subscriber Station) 
is located in an area covered by the active BS and neighbor 
BSs in a communication system including the MSS (Mobile 
Subscriber Station), the active BS for providing the MSS With 
a desired service, and a plurality of BSs adjacent to the active 
BS, comprising the steps of: a) controlling the active BS to 
transmit channel quality measurement information needed 
for the MSS to measure channel qualities of the active BS and 
neighbor BSs to the MSS; b) controlling the active BS to 
transmit channel quality measurement information, and 
transmitting neighbor BS-associated information indicative 
of information associated With the neighbor BSs to the MSS; 
and c) controlling the MSS to measure a channel quality 
according to the channel quality measurement information in 
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association With the active BS and the neighbor BSs associ 
ated With the neighbor BS-associated information. 

In accordance With another aspect of the present invention, 
there is provided a method for reporting channel qualities of 
an active BS (Base Station) and neighbor BSs measured by an 
MSS (Mobile Subscriber Station) to the active BS When the 
MSS is located in an area covered by the active BS and the 
neighbor BSs in a communication system including the MSS 
(Mobile Subscriber Station), the active BS for providing the 
MSS With a desired service, and the plurality of BSs adjacent 
to the active BS, comprising the steps of: a) controlling the 
active BS to transmit channel quality measurement informa 
tion needed for the MSS to measure channel qualities of the 
active BS and the neighbor BSs and also other channel quality 
report information needed to report the channel qualities of 
the measured active BS and the neighbor BSs to the MSS; b) 
controlling the MSS to measure a channel quality according 
to the channel quality measurement information in associa 
tion With the active BS and the neighbor BSs associated With 
neighbor BS-associated information; and c) controlling the 
MSS to transmit the channel qualities of the measured active 
BS and neighbor BSs to the active BS according to the chan 
nel quality report information. 

In accordance With yet another aspect of the present inven 
tion, there is provided a method for reporting channel quali 
ties of active BS (Base Station) and neighbor BSs measured 
by an MSS (Mobile Subscriber Station) to the active BS When 
the MSS is located in an area covered by the active BS and the 
neighbor BSs in a communication system including the MSS 
(Mobile Subscriber Station), the active BS for providing the 
MSS With a desired service, and the plurality of BSs adjacent 
to the active BS, comprising the steps of: a) controlling the 
active BS to transmit channel quality measurement informa 
tion needed for the MSS to measure channel qualities of the 
active BS and neighbor BSs, and also other channel quality 
report information needed to report the channel qualities of 
the measured active BS and the measured neighbor BSs to the 
MSS; b) controlling the MSS to measure a channel quality 
according to the channel quality measurement information in 
association With the active BS and the neighbor BSs associ 
ated With neighbor BS-associated information; c) controlling 
the MSS to transmit the channel qualities of the measured 
active BS and the measured neighbor BSs to the active BS; d) 
controlling the MSS to measure channel qualities of the active 
BS and the neighbor BSs according to the channel quality 
measurement information; and e) controlling the MSS to 
transmit individual channel qualities of the measured active 
NS and neighbor BSs in response to the channel quality report 
information to the active BS. 

In accordance With yet another aspect of the present inven 
tion, there is provided a method for reporting channel quali 
ties of active BS (Base Station) and neighbor BSs measured 
by an MSS (Mobile Subscriber Station) to the active BS When 
the MSS is located in an area covered by the active BS and the 
neighbor BSs in a communication system including the MSS 
(Mobile Subscriber Station), the active BS for providing the 
MSS With a desired service, and the plurality of BSs adjacent 
to the active BS, comprising the steps of: a) receiving channel 
quality report information identifying channel periods of the 
channel qualities from the active BS, and receiving channel 
quality measurement information associated With individual 
channel qualities of the neighbor BSs and the active BS from 
the active BS; b) measuring SINRs (Signal to Interference 
and Noise Ratios) of the neighbor BSs and the active BS 
according to the channel quality measurement information; 
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and c) reporting the measured SINRs of the neighbor BSs and 
the active BS to the active BS according to the channel quality 
report period. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, and advantages of 
the present invention Will be more clearly understood from 
the folloWing detailed description taken in conjunction With 
the accompanying draWings, in Which: 

FIG. 1 is a block diagram illustrating a broadband Wireless 
access communication system using an OFDM/OFDMA 

scheme; 
FIG. 2 is a conceptual diagram illustrating a doWnlink 

frame structure for use in a broadband Wireless access com 

munication system using an OFDM/OFDMA scheme; 
FIG. 3 is a conceptual diagram illustrating an uplink frame 

structure for use in a broadband Wireless access communica 

tion system using an OFDM/OFDMA scheme; 
FIG. 4 is a How chart illustrating a method for measuring 

SINRs of pilot signals transferred from active BS and neigh 
bor BSs in a broadband Wireless access communication sys 
tem using an OFDM/OFDMA scheme; 

FIG. 5 is a How chart illustrating a handover request pro 
cess of an MSS in a broadband Wireless access communica 

tion system using an OFDM/OFDMA scheme; 
FIG. 6 is a block diagram illustrating a broadband Wireless 

access communication system using an OFDM/OFDMA 
scheme in accordance With the present invention; 

FIG. 7 is a How chart illustrating a pilot SINR scanning 
procedure in accordance With a ?rst preferred embodiment of 
the present invention; 

FIG. 8 is a How chart illustrating a pilot SINR scanning 
procedure in accordance With a second preferred embodiment 
of the present invention; 

FIG. 9 is a How chart illustrating a pilot SINR scan report 
procedure in accordance With a third preferred embodiment 
of the present invention; 

FIG. 10 is a How chart illustrating a pilot SINR scan report 
procedure in accordance With a fourth preferred embodiment 
of the present invention; and 

FIG. 11 is a How chart illustrating a pilot SINR scan report 
procedure in accordance With a ?fth preferred embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention Will be 
described in detail herein beloW With reference to the annexed 
draWings. In the draWings, the same or similar elements are 
denoted by the same reference numerals even though they are 
depicted in different draWings. In the folloWing description, a 
detailed description of knoWn functions and con?gurations 
incorporated herein Will be omitted When it may make the 
subject matter of the present invention rather unclear. 

Prior to describing the present invention, the handover 
procedure proposed by the current IEEE 802.16e system 
includes only tWo procedures, i.e., a scanning procedure and 
an SINR scanning result report procedure. More speci?cally, 
the scanning procedure is used to measure an SINR of a pilot 
signal upon receipt of an MSS request, and the SINR scan 
ning result report procedure is used to report the SINR scan 
ning result of a pilot signal upon receiving a handover request 
from an MSS. In this case, the expression “Pilot signal’s 
SINR measurement” is considered to be the same as the other 
expression “Pilot signal’s SINR scan or scanning” for the 
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convenience of description. It should be noted that the term 
“Scan” is substantially equal to the term “Scanning”. HoW 
ever, in order to provide the MSS With an effective handover 
operation, the MSS must conduct pilot SINR scanning opera 
tions of neighbor BSs before generating a handover request. 
Where an active BS for providing the MSS With a desired 
service is changed to another BS due to movement of the 
MSS, the MSS must continuously conduct pilot SINR scan 
ning operations of the active BS and the neighbor BSs, and 
must inform the active BS of the scanning pilot SINR results, 
such that a handover function for the changed active BS is 
performed. In order to implement an effective handover 
operation of the MSS, the present invention provides a 
method for performing a pilot SINR scanning operation upon 
receiving a control signal from a BS Without using a request 
signal of the MSS, and a method for controlling the MSS to 
report the scanned pilot SINR results. 

FIG. 6 is a block diagram illustrating a broadband Wireless 
access communication system using an OFDM/OFDMA 
scheme in accordance With the present invention. HoWever, 
prior to describing the BWA communication system illus 
trated in FIG. 6, it should be noted that the IEEE 802.16e 
communication system acting as a communication system for 
considering the SS’s mobility in the EEE 802.16a communi 
cation system has not been developed yet. Provided that the 
SS’s mobility is considered in the IEEE 802.16a communi 
cation system, it is possible to consider the multi-cell struc 
ture and an SS’s handover operation betWeen the multi-cells. 
Therefore, the present invention provides the IEEE 802.16e 
communication system as illustrated in FIG. 6. The present 
invention utiliZes the IEEE 802.16e communication system 
as a BWA (Broadband Wireless Access) communication sys 
tem using an OFDM/OFDMA scheme as a representative 
example. Accordingly, it should be noted that an SC (Single 
Carrier) scheme is applicable to the IEEE 802.16e commu 
nication system. In this case, the pilot signal’s SINR indicates 
a channel quality of a speci?c channel established betWeen 
the MSS and the BS. 

Referring to FIG. 6, the IEEE 802.16e communication 
system includes a multi-cell structure, i.e., a plurality of cells 
600 and 650. More speci?cally, the IEEE 802.16e communi 
cation system includes a ?rst BS 610 for managing the cell 
600, a second BS 640 for managing the cell 650, and a 
plurality of MSSs 611, 613, 630, 651, and 653. Signal trans 
mission and reception among the BSs 610 and 640 and the 
MSSs 611, 613, 630, 651, and 653 is established using the 
OFDM/OFDMA scheme. The MSS 630 from among the 
MSSs 611,613,630, 651,and 653 is positioned in a boundary 
(i.e., a handover area) betWeen the ?rst cell 600 and the 
second cell 650. The IEEE 802.16e communication system 
can provide the MSS’s mobility on the condition that the 
handover operation for the MSS 630 must be supported. 

FIG. 7 is a How chart illustrating a pilot SINR scanning 
procedure in accordance With a ?rst preferred embodiment of 
the present invention. Referring to FIG. 7, the BS 750 trans 
mits a DL(DoWnLink)_MAP message to the MSS 700 at step 
711. In this case, the DL_MAP message includes a SCAN 
NING_IE (Information Element) message identifying scan 
information of the MSS 700 in a conventional DL_MAP 
message of the IEEE 802.16e system described in the prior 
art. More speci?cally, if the poWered-on MSS 700 is initial 
iZed to control the MSS 700 to perform the SINR scanning 
operation, the BS 750 includes the SCANNING_IE message 
in the DL_MAP mes sage, and transmits the SCANNING_IE 
message including the DL_MAP message to the MSS 700 
Without receiving a scan request signal from the MSS 700. In 
this case, the SCANNING_IE message may be equal to the 
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SCANNING_IE messages shoWn in Tables 6 to 8 of the prior 
art, or may also be equal to a neW SCANNING_IE message of 
the present invention. The SCANNING_IE message acts as 
channel quality measurement information for measuring the 
pilot SINR (i.e., a channel quality). The neW SCANNING_IE 
messages of the present invention are shoWn in Tables 10 to 
12 beloW. 

TABLE 10 

For SCa PHY: 

Syntax Size Notes 

Scanning_IE { 
CID 16 bits MSS basic CID 
Scan Start 22 bits Offset (in units ofmini-slots) to the 

start of the scanning interval from the 
mini-slot boundary spcci?cd by the 
doWnlink AllocationiStartiTime 

Scan Duration 22 bits Duration (in units of mini-slots) 
Where the MSS may scan for 
neighbor BS 

Scan Period 22 bits Period (in units of mini-slots) When 
the MSS may scan for neighbor BS 

Referring to Table 10, the SCANNING_IE message 
includes scan information for use in the SC physical channel. 
Parameters contained in the SCANNIG_IE message are a 

CID (Connection ID), a Scan Start value, a Scan Duration 
value, and a Scan Period value. The CID identi?es an MSS 
basic CID for use With the SCANNING_IE message. The 
Scan Start value is a predetermined time at Which the MSS 
begins a pilot SINR scanning operation. The Scan Duration is 
a predetermined interval during Which the MSS performs the 
pilot SINR scanning operation. The scan period is a predeter 
mined period during Which the MSS performs the pilot SINR 
scan operation. The scan start value, the scan duration value, 
and the scan period value for use in the SC physical channel 
are con?gured in the form of mini-slot units. 

TABLE 11 

For OFDM PHY: 

Syntax Size Notes 

ScanningiIE { 
CID 
Scan Start 

16 bits 
18 bits 

MSS basic CID 
Indicate the scanning interval start 
time, in units ofOFDM symbol 
duration, relative to the start of the 
?rst symbol of the PHY PDU 
(including preamble) Where the 
DLiMAP message is transmitted 
Duration (in units of OFDM 
symbols) Where the MSS may scan 
for neighbor DS 
Period (in units ofOFDM symbols) 
When the MSS may scan for neighbor 
BS 

Scan Duration 18 bits 

Scan Period 18 bits 

Referring to Table 11, the SCANNING_E message 
includes scan information for use in the OFDM physical 
channel. Parameters contained in the SCANNIG_IE message 
are a CID (Connection ID), a Scan Start value, a Scan Dura 
tion value, and a Scan Period value. The CID identi?es an 
MSS basic CID for use With the SCANNING_IE message. 
The Scan Start value is a predetermined time at Which the 
MSS begins a pilot SINR scanning operation. The scan dura 
tion is a predetermined interval during Which the MSS per 
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forms the pilot SINR scanning operation. The scan period is 
a predetermined period during Which the MSS performs the 
pilot SINR scan operation. The scan start value, the scan 
duration value, and the scan period value for use in the OFDM 
physical channel are con?gured in the form of OFDM-sym 
bol units. 

TABLE 12 

For OFDMA PHY: 

Syntax Notes 

ScanningiIE { 
CID 
Scan Start 

16 bits 
18 bits 

MSS basic CID 
The offset ofthe OFDM symbol in 
Which the scanning interval starts. 
Measured in OFDM symbols from 
the time speci?ed by the 
AllocationiStartitimeiField in the 
DLiMAP 
Duration (in units of OFDM 
symbols) Where the MSS may scan 
for neighbor BS 
Period (in units ofOFDM symbols) 
When the MSS may scan for neighbor 
BS 

Scan Duration 18 bits 

Scan Period 18 bits 

Referring to Table 12, the SCANNING_IE message 
includes scan information for use in the OFDMA physical 
channel. Parameters contained in the SCANNIG_IE message 
are a CID (Connection ID), a Scan Start value, and a scan 
duration value. The CID identi?es an MSS basic CID for use 

With the SCANNING_IE message. The Scan Start value is a 
predetermined time at Which the MSS begins a pilot SINR 
scanning operation. The scan duration is a predetermined 
interval during Which the MSS performs the pilot SINR scan 
ning operation. The scan period is a predetermined period 
during Which the MSS performs the pilot SINR scan opera 
tion. The scan start value, the scan duration value, and the 
scan period value for use in the OFDM physical channel are 
con?gured in the form of OFDM-symbol units. 

The BS 750 transmits an NBR_ADV (Neighbor BSs 
Advertisement) message to the MSS 700. As previously 
stated in Table 4, the NBR_ADV message includes a Man 
agement Message Type ?eld including transmission message 
type information; an N_Neighbors ?eld including the number 
of neighbor BSs; a neighbor BS-ID ?eld including ID infor 
mation of the neighbor BSs; a Con?guration Change Count 
?eld including the number of con?guration changes; a physi 
cal frequency ?eld including physical channel frequencies of 
the neighbor BSs; and a TLV Encoded Neighbor Information 
?eld including information associated With the neighbor BSs, 
other than the above neighbor-BSs-associated information. 

The MSS 700, having received the NBR_ADV message 
including the information associated With the neighbor BSs 
from the BS 750, scans neighbor BSs recogniZed by the 
NBR_ADV message (i.e., SINRs of pilot signals transferred 
from the neighbor BSs) according to parameters contained in 
the SCANNING_IE message contained in the DL_MAP 
message at step 715. It should be noted that SINRs of pilot 
signals transferred from the neighbor BSs and the SINR of the 
pilot signal transferred from the BS 750 to Which the MSS 
700 currently belongs are continuously scanned, even though 
it is not illustrated in FIG. 7. 
As a result, in accordance With the MSS scanning proce 

dure illustrated in FIG. 7, the BS transmits scan information 
associated With the scanning operation to the MSS even 
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though the MSS does not transmit an additional request to the 
BS, such that the MSS can effectively perform a scan opera 
tion. 

FIG. 8 is a How chart illustrating a pilot SJNR scanning 
procedure in accordance With a second preferred embodiment 
of the present invention. HoWever, prior to describing FIG. 8, 
the SINR scanning process of the ?rst preferred embodiment 
illustrated in FIG. 7 is a pilot SINR scanning process of the 
MSS in response to the scan information of the BS. The SINR 
scanning process of the second preferred embodiment 
changes scan information such as scan duration and scan 
period information to other information upon receiving a 
request from the MSS While the MSS scans the pilot SINR in 
response to scan information transferred from the BS, such 
that the pilot SINR can be scanned. 

Referring to FIG. 8, the BS 850 transmits a DL_MAP 
message to the MSS 800 at step 811. The DL_MAP message 
includes the SCANNING_IE message including the MSS 
800’s scan information in the conventional DL_MAP mes 
sage of the IEEE 802.16e communication system previously 
stated in the prior art. In this case, the SCANNING_IE mes 
sage may be the same as the SCANNING_IE messages 
shoWn in Tables 6 to 8 of the prior art, or may also be equal to 
a neW SCANNING_IE message of the present invention, i.e., 
the same SCANNING_IE message described in Tables 10 to 
12. 

After transmitting the DL_MAP message, the BS 850 
transmits the NBR_ADV message to the MSS 800 at step 
813. As previously stated in Table 4, the NBR_ADV message 
includes a Management Message Type ?eld including trans 
mission message type information (i.e., a plurality of IEs); an 
N_Neighbors ?eld including the number of neighbor BSs; a 
neighbor BS-ID ?eld including ID information of the neigh 
bor BSs; a Con?guration Change Count ?eld including the 
number of con?guration changes; a physical frequency ?eld 
including physical channel frequencies of the neighbor BSs; 
and a TLV Encoded Neighbor Information ?eld including 
information associated With the neighbor BSs other than the 
above neighbor-BSs-associated information. 
The MSS 800, having received the NBR_ADV message 

including the information associated With the neighbor BSs 
from the BS 850, scans neighbor BSs recogniZed by the 
NBR_ADV message (i.e., SINRs of pilot signals transferred 
from the neighbor BSs) according to parameters contained in 
the SCANNING_IE message contained in the DL_MAP 
message at step 815. It should be noted that SINRs of pilot 
signals transferred from the neighbor BSs and the SINR of the 
pilot signal transferred from the BS 850 to Which the MSS 
800 currently belongs are continuously scanned, even though 
it is not illustrated in FIG. 8. 
As a result, the MSS decides to change scan-associated 

information (i.e., scan information such as scan duration and 
scan period information) While scanning SINRs of the pilot 
signals transferred from the neighbor BSs at step 817. In this 
case, there may be a plurality of conditions for controlling the 
MSS 80 to change scan-associated information. For example, 
Where the measurement period must be adjusted according to 
physical channel capacity, scanning information conversion 
may be requested. More speci?cally, if there is too much load 
in the physical channel, the MSS 800 may determine a mea 
surement period to be a long measurement period. If there is 
relatively little load in the physical channel, the MSS 800 may 
determine a measurement period to be a relatively short mea 
surement period. 
The MSS 800, having decided to change scanning infor 

mation to other information, transmits a SCAN_REQ mes 
sage to the BS 850 at step 819. In this case, the SCAN_REQ 
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message includes a Management Message Type ?eld includ 
ing transmission message type information (i.e., a plurality of 
IEs) and a Scan Duration ?eld indicative of a desired scan 
duration during Which the SINRs of the pilot signals trans 
ferred from the neighbor BSs Will be scanned. If the IEEE 
802.16e communication system is based on an SC scheme, 
i.e., if the scan duration ?eld is adapted to an SC physical 
channel, the scan duration ?eld is con?gured in the form of 
mini-slot units. If the IEEE 802.16e communication system is 
an OFDM/OFDMA system, i.e., if the IEEE 802.16e com 
munication system is applied to an OFDM/OFDMA physical 
channel, the scan duration ?eld is con?gured in the form of 
OFDM symbols. 

The BS 850, having received the SCAN_REQ message, 
transmits the DL_MAP message including information to be 
scanned by the MSS 800 to the MSS 800 at step 821. The 
MSS 800 receives the DL_MAP message including the 
SCANNING_IE message and performs a pilot SINR scan 
ning process associated With the neighbor BSs in response to 
parameters contained in the SCANNING_IE message at step 
823. 

FIG. 9 is a How chart illustrating a pilot SINR scan report 
procedure in accordance With the third preferred embodiment 
of the present invention. HoWever, prior to describing FIG. 9, 
it should be noted that a current IEEE 802.16e communica 
tion system has not proposed additional procedures for con 
trolling the MSS to report pilot SINR scan result information. 
Because there is no process for reporting such pilot SINR 
scan result information in the IEEE 802.16e communication 
system, the BS may command the MSS to be handed over to 
another BS even though it does not recogniZe SINR scan 
result data associated With neighbor BSs of the MSS, result 
ing in deterioration of communication e?iciency. For 
example, it is assumed that the neighbor BSs of the MSS are 
composed of ?rst to sixth BSs and an SINR value of a pilot 
signal received from the second BS is a maximum value. In 
this case, the MSS may have the best channel condition When 
it is handed over to the second BS from among six neighbor 
BSs, but an active BS to Which the MSS currently belongs 
does not recogniZe the SINR scan result data of the neighbor 
BSs. The MSS may also be handed over to another BS (e.g., 
the sixth BS) different from the second BS. The BS can 
transmit a handover request signal to the MSS in the folloW 
ing tWo cases. 

The ?rst case indicates a speci?c case Where the current 
BS’s capacity reaches a threshold value. The second case 
indicates a speci?c case Where an MSS having a priority 
higher than that of the current service MSS enters the BS. 
Due to the aforementioned reasons, it is very important for 

the MSS to report pilot SINR scanning result data. The 
present invention proposes tWo pilot SINR scanning result 
report methods, i.e., a periodic scan report method and an 
event triggering scan report method. The periodic scan report 
method and the event trigger scan report method Will herein 
after be described in more detail. 

(1) Periodic Scan Report Method 
In accordance With the periodic scan report method, the 

MSS reports SINRs of pilot signals of the scanned active BS 
and neighbor BSs to the active BS according to a predeter 
mined period. 

(2) Event Triggering Scan Report Method 
In accordance With the event triggering scan report 

method, the MSS reports SINRs of pilot signals of the 
scanned active BS and neighbor BSs to the active BS only 
When prescribed setup events have been generated. The event 
triggering scan report method controls the MSS to report 
SINRs of pilot signals of the scanned active BS and neighbor 
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BSs to the active BS only When either one of events “a” and 
“b” has been generated. The event “a” and the other event “b” 
are shoWn in Table 13 beloW. 

TABLE 13 

Event Condition Operation 

Event When active BS is When event “a” occurs after 
a unchanged but the order transmitting initial measurement, 

of neighbor BSs’ SINRs pilot SINR measurement of neighbor 
is changed BS is transmitted to serving BS via 

ScaniReport message 
Event When neighbor BS’s When event “b” occurs, MSS 
b pilot SINR is higher than 

serving BS’s SINR 
transmits MSSHOiREQ message With 
neighbor BS’s pilot SINR value to 
request handover function to serving BS 

Referring to Table 13, the event “a” indicates a speci?c case 
When a pilot SINR of an active BS is not less than pilot SINRs 
of neighbor BSs, but the magnitudes of the pilot SINRs of 
neighbor BSs are changed, such that the order of the magni 
tudes is changed to another order. More speci?cally, the event 
“a” indicates a speci?c case When the magnitudes of pilot 
SINRs of neighbor BSs are changed to others on the condition 
that the active BS of the MSS is unchanged. The scan report 
operations in case of generating the event “a” Will hereinafter 
be described. Before generating the event “a”, the MSS 
reports initially-scanned pilot SINRs of the active BS and 
neighbor BSs to the active BS. When generating the event “a” 
While scanning the pilot SINRs, the scanned pilot SINRs of 
the active BS and neighbor BSs are reported to the active BS. 
The scan report operation for the event “a” enables the active 
BS to continuously recognize the pilot SINRs of the neighbor 
BSs in the same manner as in the periodic scan report method. 
Further, the scan report operation for the event “a” reduces the 
number of scan report operations of the MSS as compared to 
the periodic scan report operation When the MSS moves to 
another position at a relatively loW speed, such that it mini 
miZes the amount of resource use in response to the scan 
report operation, resulting in increased overall ef?ciency of 
system resources. In this case, the scan report operation is 
carried out using a SCAN_REPORT message, Which Will be 
described later in more detail, such that its detailed descrip 
tion Will herein be omitted. 

Referring to Table 13, the event “b” indicates a speci?c 
case Where there arises a neighbor BS With a pilot SINR 
magnitude higher than a pilot SINR magnitude of an active 
BS to Which the MSS currently belongs. More speci?cally, 
the event “b” indicates a speci?c case Where the active BS of 
the MSS is changed to another BS. 

Before generating the event “b”, the MSS reports initially 
scanned pilot SINRs of the active BS and neighbor BSs to the 
active BS. Thereafter, in the case of generating the event “b”, 
the MSS transmits an MSSHO_REQ (Mobile Subscriber Sta 
tion HandOver Request) message containing scanning result 
data of the active BS and neighbor BSs to the active BS, such 
that it can request such a handover function from the active 
BS. As previously shoWn in Table 9 of the prior art, the 
MSSHO_REQ message includes a Management Message 
Type ?eld including transmission message type information 
(i.e., a plurality of IEs), an Estimated_Ho_Time ?eld includ 
ing a handover start time, and an N_Recommended ?eld 
including MSS scanning result data. In this case, the N_Rec 
ommended ?eld includes IDs of the neighbor BSs and SINRs 
of pilot signals of the neighbor BSs. Therefore, the scan report 
operation for the event “b” performs a scan report operation 
only When the MSS generates its request signal, such that it 
reduces the number of scan report operations of the MSS as 












