
- 1 -

TITLE OF THE INVENTION 

RADIO COMMUNICATION DEVICE AND RETRANSMISSION 

PACKET TRANSMISSION METHOD 

5 BACKGROUND OF THE INVENTION 

1 . Field of the Invent i on 

The present invention relates to a radio 

communication apparatus and a method of transmitting 

a retransmission packet wi th mul t i p l e resource 

10 blocks. 

2. Description of the Related Art 

Hybrid ARQ (Hybrid Automatic Repeat 

request ) includes existing ARQ functions (error 

detection function and retransmi s sion function) and 

15 an error correction function. According to Hybrid 
ARQ, the number of packet retransmissions can be 

reduced by transmitting an error correction code in 
advance. 

There are two types · of Hybrid ARQ schemes 

20 as shown in Fig . 1 . 6ne scheme is r eferred to as 

Synchronous ARQ and the other scheme is referred to 
as Asynchronous ARQ. 

According to Synchronou s ARQ, packets are 

retransmitted at predetermined retransmission 

25 timings. For example, a transmission packet at a 

timing #0 (SOO) is detected as an error packet , 

corresponding retransmission packets can be 

transmitted at timings #0 (S10 and S2 0 ). In other 

words, retransmissions are perfo rmed at frames which 

30 are integral multiples of RTT (Round Trip Time) or 

contro l loop delay. 

Synchronous ARQ has a n advantage that the 

process number indicating the or i ginal transmission 
packet for retransmission packet s does not have to 

35 be provided as control bits and thus overhead can be 
reduced, because retransmission timings are 
determined in advance. Synchronous ARQ also has an 
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advantage that retransmrssion processing can be 

simplifred. However, Synchronous ARQ has a 

disadvantage that it does not have flexibility in 

schedulrng retransmission packets and allocating 

5 TTis (Transmission Time Intervals or subframes) to 

them, because of the constraints of retransmission 

timings. Furthermore , when a packet cannot be 

retransmitted after one RTT from the initral 

transmission packet, the packet has to wait for at 

10 least two RTTs and ~hu s delay may be increased. 

On the other hand, according to 

Asynchronous ARQ, packets are retransmitted at any 

timing after one RTT. For example, a transmrssion 

packet at a timing #0 (AOO) is detected as an error 

15 packet, corresponding retransmissron packets can be 

transmitted at any timing (TTl) after Al O. In other 

words, retransmissions are performed at any timing 

(Al0-A~5) after one RTT from the transmi ssion packet . 

It is noted that Asynchronous ARQ rs used rn HSDPA 

20 (High Speed Downlink Packet Access) (for e xample, 

Non-Patent Reference 1) . 

Asynchronous ARQ has an advantage that it 

ha s flexib i lity in scheduling retransmission packets. 

In addition, when a packet cannot be retransmitted 

25 after one RTT from the inrtial transmrssion p acket , 

the packet can be transmitted after timings of 

(RTT+l) rather than after two RTTs and thu s de lay 

may be reduced. However, Asynchronous ARQ has a 

disadvantage that retransmission pro cessing can be 

30 complicated . Furthermore, the process number ha s to 

be provided as control bits and thus overhead can be 

increased. 

15 

[Non -Patent Reference 1] 3GPP TS 25 . 212 , 

"Multiplexi ng and channel coding (FDD)" 

SUMMARY OF THE INVENTION 

[Problem(s) to be solved by the Invention] 
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The use of Synchronous ARQ or Asynchronous 

ARQ in frequency domain scheduling, where the 

frequency bandwidth are divided into multiple 

resource blocks, presents the following problems. 

As shown in Fig. 2A, retransmissions 5 

according to Synchronous ARQ are performed using the 

same resource block (frequency block).  When the 

resource block is of poor reception quality, there 

is a high likelihood that an error will be detected 

again in retransmission packets. 10 

On the other hand, retransmissions 

according to Asynchronous ARQ are performed using 

optimum resource blocks.  However, as shown in Fig. 
2B, an optimum resource block for each 
retransmission packet is selected from the resource 15 
blocks after one RTT and thus retransmission 
processing can be complicated. 

In view of the aforementioned problems in 
the related art, it is a general object of the 
present invention to improve retransmission 20 
performance using a correspondence between resource 
blocks used for a transmission packet and resource 
blocks used for a retransmission packet. 

[Means for solving the Problem]  
In one embodiment of the present invention, 25 

there is provided a radio communication apparatus 

including: 

a scheduling unit configured to determine 
a resource block for retransmission when a 

retransmission request signal is received from a 30 
receiving radio communication apparatus, based on an 
allocation pattern of resource blocks, where frames 

in which multiple resource blocks are arranged in a 
frequency direction are repeatedly formed in a time 

direction, using a frame number as a variable, the 35 

allocation pattern being calculated upon 

retransmission according to a stored equation; and 
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a transmitting unit configured to transmit 

a packet according to the resource block for 

retransmission determined by the scheduling unit; 

wherein 

the scheduling unit determines the 5 

resource block for retransmission based on a 

remainder of a division of a resource block number 

for previous transmission plus a variation for the 

frame number by the number of resource blocks in the 

frequency direction. 10 

In one embodiment of the present invention, 

there is provided a transmission method including 

the steps of: 
determining a resource block for 

retransmission when a retransmission request signal 15 
is received from a receiving radio communication 
apparatus, based on an allocation pattern of 

resource blocks, where frames in which multiple 
resource blocks are arranged in a frequency 
direction are repeatedly formed in a time direction, 20 
using a frame number as a variable, the allocation 
pattern being calculated upon retransmission 
according to a stored equation; and 

transmitting a packet according to the 
determined resource block for retransmission; 25 
wherein 
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the determining step comprises determining 

the resource block for retransmission based on a 

remainder of a division of a resource block number 

for previous transmission plus a variation for the 5 

frame number by the number of resource blocks in the 

frequency direction. 

[Effect of the Invention]  

According to an embodiment of the present 

invention, a frequency diversity effect can be 10 

obtained for a retransmission packet and 

retransmission performance can be improved. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 shows two types of Hybrid ARQ 15 

schemes in accordance with the related art. 
Fig. 2A shows scheduling of retransmission 

packets according to Hybrid ARQ (Synchronous ARQ) in 
the case of frequency domain scheduling. 

Fig. 2B shows scheduling of retransmission 20 
packets according to Hybrid ARQ (Asynchronous ARQ) 
in the case of frequency domain scheduling. 

Fig. 3A shows a correspondence between a  
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transmisslon packet and a retransmission packet ln 

accordance with an embodiment of the present 

inventlon. 

Fig . 38 shows scheduling of retransmission 

5 packets in accordance Wlth an embodiment of the 

present invention . 

10 

Fig. 4A shows a transmitter of a 

communication system in accordance with an 

embodiment of the present lnvention. 

Fig . 48 shows a receiver of a 

communication system in accordan ce with an 

embodiment of the present invention. 

Fig. 5 shows a firs t correspondence 

between resource blocks used for an initial 

15 transmission packet and resource blocks used for 

retransmission packets. 

Fig. 6 shows a second correspondence 

between resource blocks used for an initial 

transmission packet and resour c e blocks us ed for 

~0 retransmission p ac kets. 

Fig. 7 shows a third correspondence 

between resource b locks used for an initial 

transmission packet and resou rce blocks used for 

retransmission packets . 

25 Fig. 8 shows a flowchart of a 

30 

35 

retran~mlssion method in accordance with an 

embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[Description of Notations] 

apparatus 

10 trctnsmitting radio communi cation 

12 receiv lng radi o communication apparatus 

103 pattern storing unit 

1 05 packet sch eduling unit 

107 channel coding unit 

1 09 data modulation unit 
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111 radio resource al locating uni t 

121 radio resource allocating unit 

123 pattern storing u n it 

12 5 data demodulatlon and retransmission 

5 control unit 

[Best Mode of Carrying Out the Inventi on ] 

With reference to the accompanying 

drawings, a descriptlon is given below Wlth regard 

to preferred embodiments of the present invention. 

10 Figs. 3A and 38 show schedullng of 

retransmiss ion packe t s i n acco rdance with an 

embodiment of the present inventlon. In contrast to 

Synchron ous ARQ in accordance with the related art, 

a retransmission scheme of the p resent embodiment 

15 uses different resource blocks ( frequency blocks) 

for the original transmission packet (al so referred 

to as an initlal transmisslon packet) a nd 

retransmission packets. As shown in Fig. 3A, a 

retransmiss i on packet ls arranged by changlng the 

2 0 sequence (order ) of resource blocks for the init ial 

transmission packet in a predetermined manner. Such 

a correspondence is stored in bo th a transmitting 

radio communication apparatus and a receiving radi o 

communicat i on apparatus in advance. As shown in Fig . 

25 38 , the transmi tting radlo communicatlon apparatus 

arranges a retransmission packet based on the 

correspondence stored in both the transmitting radlo 

communlcat i on appara tus and the receiving radio 

communication apparatus i n advance, and transmits 

30 the retransmission pa c ket to the receiving radi o 

communicat i on apparatus after one RTT. The 

receiving radio communication apparatus can detect 

(a nd correct ) an error based on the correspondence . 

I n t his manner, applying frequen c y hopp ing 

35 to the retransmission packet can obtain a f requency 

diversity effect for the retransmission pa c ket, 

because di ffere nt resource bloc ks ln the freq uen c y 
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domain are used for the retransmission packet . 

[Exemplary structure] 

Figs. 4A and 48 show a structure of a 

communication system ln accordance with an 

5 embodiment of the present invention. The 

communicatlon system lncludes a t ransmitting radi o 

communication apparatus (transmit ter) 1 0 as shown ln 

Fig. 4A and a receivlng radio communlcation 

appa ratus (receiver ) 12 as shown in Fig. 48 . 

10 Although the transmitting radio 

15 

~0 

communication apparatus 10 is typica lly used for a 

base station in a radio communication system, the 

transmitting radlo communication apparatus 10 may be 

used for other apparatuse s such as a mobi le stat ion . 

The transmlttlng radio communication apparatus 1 0 

includes a pattern storing unit 103, a packet 

scheduling unit 105, a channel coding uni t 107, a 

data modulation unit 1 0 9' and a radio resource 

allocating unlt 111. 

The pattern storing unit 103 stores a 

correspondence between resource blocks used for a 

transmission packet and resource blocks used for a 

retransmission packet. As described below , the 

pattern storing unit 103 may store the 

25 correspondence up to t he maximum number of 

retransmissions. Alternatively, the pattern storlng 

unit 103 may store a predetermined correspondence 

which can be used for generating an allocation 

pattern of r esource blocks for retran smlssion 

30 packets based on the i n itial transmission packe t . 

The packet scheduling unlt 105 receives 

respectlve user data and arrange s a transmission 

packet or a retransmission packe t . In the case of 

the initia l transmisslon packet, t h e packe t 

35 scheduling unit 1 0 5 allocates resource bloc ks #1-#N 

to respective user data based on f eedba ck 

lnformation s u c h as s i gnal quality. In the case of 
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the retransmlSSlon packet (upon receiving a 

retransmission request signal from the recelvlng 

radio communlcation apparatus), the packet 

scheduling unit 105 arranges the retransmisslon 

5 packet for user data based on the correspondence 

stored in the pattern storing unit 103. For example, 

the packet scheduling unlt 105 changes the sequence 

of resource blocks so that resource blocks for the 

retransmission packet are different from resource 

10 blocks for the initial transmission packet, as shown 

in Fig. 3B . 

The channel coding unit 107 encodes 

transmi s sion data (transmlssion packet or 

retransmission packet) arranged by the packet 

15 scheduling unit 105 according to any coding 

algorithm. The data modulation unlt 109 modulates 

data encoded by the channel coding unit 107 . Data 

modulat ion may be performed using a modulation 

scheme suited for each resource block. For example, 

2 0 the modulation unit 109 uses various modu lation 

25 

schemes such as QPSK, 16QAM, and 64QAM. The radio 

resource allocating unit 111 allocates resource 

blocks #1 -#N based on scheduling by the packet 

schedullng unit 105. 

As d escribed below, a common control 

channel is used for transmitt lng the correspondence 

stored ln the pattern storing unit 103 to the 

receiving radio communlcation apparatus 12 . 

The receiving radio communication 

30 apparatus 12 lncludes a radio resource a llocat ing 

unlt 121, a pattern storing unit 123, and a data 

demodulation and retransmlssion control unit 125. 

The pattern storlng unit 123 stores the 

same correspondence as the one stored in t he pattern 

35 storing unit 103 in the transmitting radio 

communication apparatus 10. The pattern storing 

unit 123 may store the correspondence uniquely 
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determ1ned by both the transmitting radio 

communication apparatus 10 and the receiv1ng radio 

communication apparatus 12. Alternatively, the 

pattern storing unit 123 may store the same 

5 correspondence as the one stored in the pattern 

storing unit 103 by exchanging the correspondence 

between the transmitting radio communication 

appara t L'S 10 and the receiving rad1o communication 

apparatus 12 . 

10 The radio resource allocating unit 121 

recogn1zes in advance whether a packet corresponds 

to an initial transmission packet or a 

retransmission packet based on a retransmission 

request signal transmitted before one RTT . In the 

15 case of the in1t 1al transmiss1on packet, the radio 

resource allocating unit 121 extracts predetermined 

resource blocks from resource blocks #1-#N. In the 

case of the retransmission packet, the radio 

resource allocating unit 121 extracts, based on the 

20 correspondence s t ored in the pat t ern s t oring uni t 

123, resource blocks used for the retransmission 

packet from resource blocks #1-#N . The data 

demodulation and retransmis sion cont ro l unit 125 

demodulates the e xtracted resource blocks and 

25 reproduces user data . Then, the data mo du l ation a nd 

retransmission control unit 125 detects (and 

corrects) an error and transmits a retransm1ssion 

request signal to the transmitt1 ng radio 

commun1 cat i on appar a tus 10 a s n eeded . 

30 [Schemes for determini ng the 

correspondence] 

F1g. 5 shows a first c orrespondenc e 

between resource b l ocks used f o r an ini t i a l 

transmission packet a nd r e source bl oc ks used for 

35 retransmission packets. For the first 

correspondence, both the transmitting radio 

communication apparatus 10 and t he receivi ng rad i o 
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communication appara t us 1 2 dete r mine the 

corre spondence up to the maximum number of 

retransmi ssions in advance. Th e transmi t t ing radio 

communi c ation appara t us 10 arran ges a retransmiss ion 

5 pa c ket based on the correspondence and the receiving 

radio communicati o n appara t us 12 demodu l a t es dat a 

based on t he correspondence. Ac co rding to the fi r st 

correspondence, flexibility of p atterns in the 

correspondence can be increased. In addi t ion, i t lS 

10 po s sible to dete rmlne the corre spondence wh ich 

max i mizes a (frequenc y) dive rsi t y e f fe ct in advance . 

On the other hand, t h e amount of informati o n f o r 

storing t h e correspondence gro ws with inc r e ase o f 

the maximum number of retransmissions. 

15 Fig. 6 shows a second c or respondence 

between resource b l ocks used for an lnitia l 

transmissi on packet and resou rce bl o cks used for 

retransmi ssion packe t s. For t he second 

correspondence , b oth t he transmi tting radi o 

2 0 c ommunicat i on a pparatus 10 a n d t he r eceiv ing r a d io 

communlcation apparatus 12 determi ne the 

correspon dence between resource blocks a t an n-th 

transmis3ion timing a nd resource blocks a t an (n+1) ­

th tra nsmission t i mi ng i n a dvance. Acco rding to the 

25 second cor responde n ce , the amount o f in formatio n for 

storlny the correspondence can b e reduced compared 

to the scheme shown in Fig. 5. On the oth er hand, 

resource b l ocks used f or the t hi rd ret r a nsmission 

p a cket ma y be ide ntical wi t h res ource b loc ks u sed 

3 0 f o r the in i tial tra n smis s ion p ac ke t, f o r e xampl e . 

For this reason, a l esser (frequ ency) d i ve r sity 

effect ma y be obta ined c ompared to the scheme shown 

in Fig . 5 . 

Fig . 7 shows a third co r respondence 

35 between resource blocks used f o r an initi a l 

transmiss i on packet and res ource blocks u s e d for 

retransml ssion packet s. For t he third 
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correspondence, b oth the transmit ting radio 

communication apparatus 10 and the receiving radlo 

communication apparatus 1~ generate the 

correspondence based on a variable which is included 

5 in both the transmitting radl o communicat ion 

apparatus 10 and the receiving radio communicatlon 

apparatus 12 in common. For example, because a 

frame number is broadcast as s y stem information, the 

pattern (correspondence) can b e generated u sing the 

10 frame number as the variable. For example, the 

pattern (correspondence ) may be generated from the 

frame number based on the following equation: 

Chunk(n+1) (Chunk (n) +~FN)mod (MAX CHUNK ) 
where n represents the number of 

15 transmission times (n=1 for the initial transmission 

packet and n=2 for the flrst retransmisslon packe t) . 

Chunk(n) represents a resource block number used for 

transmit ting data at an n-th transmission timing. 

In Fig. 7, Chunk(n) co rresponds to the number 

20 selected from 0-5, since six resource blocks are 

included in the packet. Chunk (n) is equa l to 0 f or 

the resource block #0 ln the init ial transmission 

packet and equal to 1 for the resource block #1 in 

the init i al transmission packet . ~FN represents a 

25 variation for the frame number ( ~FN is equal to 4 i n 
Fig. 7). MAX_CHUNK represents the maximum number of 

resource blocks (MAX CHUNK is equal to 6 i n Fig. 7). 

Based on the aforementioned e quat ion, the 

resource block (Chunk(n+l)) used for the fi rst 

30 retransmlss ion packet corresponding t o the initial 

transmission packet #0 is determined as Chunk(n+l) 

(0+4)mod( 6) = 4. According to the third 

correspondence, the amount of information for 

storlng the correspondence can be reduced compar8d 

35 to the scheme shown in Fig. 5 . On the other hand, 

resource blocks used fo r the third retransmission 

packet may be identical with resource blocks used 
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for the initial transmission packet , f or example. 

For this reason, a lesser (frequency) diversity 

effect may be obtained compared to the scheme shown 

in Fig. 5. 

[Schemes for transmitting the 

correspondence ) 

In order for both the transmitting radio 

communi c atio n apparatus 10 and the receiving radio 

communi c ation apparatus 1~ to have the 

10 correspondenc e in c ommon, schemes for transmittlng 

the correspondence from one apparatus to the other 

apparatus are described below. 

In a fi r st scheme, the pattern storing 

units (103 in Fi g. 4A and 123 i n Fig. 4B) in both 

15 th8 transmitting r adio communication apparatus 10 

and the re c eiving radio communication apparatus 12 

store the correspondence in common which is uniquely 

determined i n advance. The fir s t scheme can reduce 

overhead, because the correspondence does not have 

20 to be transmitted from the transmitting radio 

communicatlon apparatus 10 to the receivlng radio 

communication apparatus 12 or from the receivlng 

radlo communicat i on apparatus 1 2 to the transmitting 

radio communicat i on apparatus 10. On the other hand, 

25 the correspondence lS not easily changed. 

In a second scheme, the correspondence is 

transmitted as system informati o n on a broadcast 

channel. For example, the correspondence may be 

changed in each cell by means of the broadcast 

30 channel. The correspondence stored in the pattern 

storing unit (103 in Fig. 4A) is transmitted to the 

receiving radlo c ommunicatlon apparatus 12 on th8 

broadcast channel (using a c ommo n con t rol channel) 

and stored ln the pattern storing unit (123 in Fig. 

35 4B) in the receiving radio commun i cation apparatus 

1~. Ac cordinq to the second sch eme, multiple 

patterns for the correspondence can be maintalned 
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and the pa t tern can be easily c h anged. However , 

overhead can be increased compared to the first 

scheme. 

I n a third scheme, the correspondence is 

5 transmrtted as Layer-3 signaling on a shared data 

channe l upon establishing the call. The 

correspondence stored in the pattern storing unit 

(103 in Fig. 4A) is transmitted to the receivlng 

radio communication apparatus 1 2 on the shared 

10 channel (the corresponde nce is input to the packe t 

scheduling unit 105 i n Fig. 4A along wi th user data 

and transmitted on t h e shared channel) and stored ln 

the pattern storing unit (123 in Fig. 48) in the 

receiving radio communication apparatus 12 . 

15 According to the third scheme, dlfferent patterns 

for the correspondence can be used upon establishing 

each call. However, overhead can be increased 

compared to the first scheme. 

2 0 

[Flowchart of a re transmission me thod] 

Flg. 8 shows a f lowchart of a 

retransmission method in accordance with an 

embodrment of the present invention. 

Both the transmitti ng communicat ion 

apparatus (transmitter) 10 and the receiv i ng 

25 commun ication apparat u s (receiver) 12 store the 

correspondence between resource blocks used for a 

transmission packet and resource blocks us ed for a 

retransmission packet rn advance (S10 1) . The 

transmrtting communication apparatus 10 transmrts 

30 user data to the receivrng communication apparatus 

12 based on reception quality for the user (S103). 

The receiv i ng communicatron apparatus 12 detects an 

error (Sl05) and t ransmits a retransmission request 

when the er ro r i s detected rn the initial 

35 transmission packet (Sl07). The transmitting 

communication apparatus 10 arranges a retransmission 

packet bas ed on the correspondence s~ored in the 
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pattern storing unit (S109) and transmlts the 

retransmission packet (8111). The receiving 

communlcation apparatus 12 detects an error based on 

the correspondence (S113) and transmits a 

5 retransmission request when the error is detected ln 

the retransmission packet. Subsequently, steps 

S107-S113 are repeated as needed. 

According to an embodiment of the present 

invention, a frequency diversity effect can be 

10 obtained for a retransmisslon packet and 

retransmission performance can b e improved. 

The p r esent invention is not llmited to 

the spe c ifically disclosed embodiments, and 

varlations and modifications may be made wlthout 

15 departing from the scope of the present invention. 

This international patent appllcation is 

based on Japanese Priority Application No. ~006-

009295 filed on January 17, 2 006, the entire 

contents of which are hereby incorporated hereln by 

20 reference. 
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 WHAT IS CLAIMED IS 
 

1. A radio communication apparatus 

comprising: 

a scheduling unit configured to determine 5 

a resource block for retransmission when a 

retransmission request signal is received from a 

receiving radio communication apparatus, based on an 

allocation pattern of resource blocks, where frames 

in which multiple resource blocks are arranged in a 10 

frequency direction are repeatedly formed in a time 

direction, using a frame number as a variable, the 

allocation pattern being calculated upon 
retransmission according to a stored equation; and 

a transmitting unit configured to transmit 15 
a packet according to the resource block for 
retransmission determined by the scheduling unit; 

wherein 
the scheduling unit determines the 

resource block for retransmission based on a 20 
remainder of a division of a resource block number 
for previous transmission plus a variation for the 
frame number by the number of resource blocks in the 

frequency direction. 
 25 
 

 

 
2. The radio communication apparatus as 

claimed in Claim 1, wherein: 30 
the scheduling unit determines the 

allocation pattern based on a received broadcast 

channel. 

 
 35 
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3. The radio communication apparatus as 

claimed in Claim 2, wherein: 

the frame number is included in the 

broadcast channel. 

 5 

 

 

 

4. The radio communication apparatus as 

claimed in Claim 1, wherein: 10 

the scheduling unit determines the 

allocation pattern based on a received shared data 

channel. 
 
 15 
 
 

5. A transmission method comprising the 
steps of: 

determining a resource block for 20 
retransmission when a retransmission request signal 
is received from a receiving radio communication 
apparatus, based on an allocation pattern of 

resource blocks, where frames in which multiple 
resource blocks are arranged in a frequency 25 
direction are repeatedly formed in a time direction, 

using a frame number as a variable, the allocation 

pattern being calculated upon retransmission 
according to a stored equation; and 

transmitting a packet according to the 30 
determined resource block for retransmission; 
wherein 

the determining step comprises determining 

the resource block for retransmission based on a 
remainder of a division of a resource block number 35 

for previous transmission plus a variation for the 
frame number by the number of resource blocks in the 

 
- 16 - 



- 3 -  

frequency direction. 

 

 

 

 5 

6. The transmission method as claimed in 

Claim 5, wherein: 

the determining step comprises determining 

the allocation pattern based on a received broadcast 

channel. 10 

 

 

 
 
7. The transmission method as claimed in 15 

Claim 6, wherein: 
the frame number is included in the 

broadcast channel. 
 
 20 
 
 
8. The transmission method as claimed in 

Claim 5, wherein: 
the determining step comprises determining 25 

the allocation pattern based on a received shared 

data channel. 
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ABSTRACT OF THE DISCLOSURE 

RADIO COMMUNICATION DEVICE AND R ETRANSMISSION 

PACKET TRANSMISSION METHOD 

A radio communi c ation apparatus having a 

retransmi ssion function includes a pattern storing 

unit configured to store a correspondence between 

5 resource blocks used for a transmission packet and 

resource blocks used for a retransmission packet; 

and a packet scheduling unit configured to arrange 

the retra nsmission packet based on t he 

correspondence . 

FIG , 4A 
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