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METHOD FOR COMPACT 
REPRESENTATION OF MULTI-CODE 
SIGNALING IN COMMUNICATION 

SYSTEMS 

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. 

The present invention claims the bene?t of Provisional 
Patent application Ser. No. 60/331,391 ?led Nov. 15, 2001, 
the contents contained therein being incorporated by refer 
ence herein in its entirety. 

BACKGROUND 

1. Field of the Invention 
This invention relates to multi-code signaling, and more 

speci?cally to compact representation of multi-code signal 
ing in communication systems. 

2. Discussion of the RelatedArt 
For some communication systems, WCDMA (Wideband 

Code Division Multiple Access) is used as the access tech 
nique. In order to improve the data rate for a single user, this 
user may be allowed to utilize several spreading codes (multi 
code operation). One speci?c area, where this multi-code 
operation is utilized is in HSDPA (High Speed Downlink 
Packet Access), where the user’s spreading factor is set to the 
?xed number of 16. 

For HSDPA, a base station needs to signal to the mobile 
node or user equipment (U E) exactly how many multi-codes 
have been allocated and at which offset the set of codes begin 
(all de?ned at spreading factor 16 level). It is assumed that 
only clusters of consecutive codes are allocated to one user at 
a time. 

In general, up to 15 multi-codes may be supported by the 
most capable UEs and for the single-code case there is up to 
15 different code offsets possible since a single code (offset 0) 
is reserved to the common channels P-CPICH/P-CCPCH. 
Commonly, 4 bits are used in order to represent number of 
multi-codes and 4 bits are used in order to represent the code 
tree offset. Hence, altogether 2><4:8 bits are needed to make 
full-?exibility signaling. 
Some have proposed that only a subset of multi-code allo 

cations should be allowed thereby enabling a representation 
by fewer bits, e.g., down to 5 bits. However, since more 
?exibility with respect to multi-code utilization leads to a 
better spectral ef?ciency as well as higher RRM ?exibility 
(QoS, code/time multiplexing), it is desirable to only limit the 
possible multi-code set as little as possible; preferably not at 
all. 
Some combinations of multi-code number and code offsets 

are not possible. For example, if 15 multi-codes are allocated 
to a user there is only one possible offset combination. In total 
there is only 120 combinations. By building a lookup table 
with the possible combinations, 120 combinations can be 
represented using 7 bits. However, the major drawback of the 
lookup table method is that it requires additional memory at 
the UE side to decode the received information. 
Some have also proposed that instead of indicating the 

starting position and the number of codes, that the code 
assignment information is only reported among the possible 
combinations of code allocation as an alternative means of 
preserving full ?exibility while reducing the number of bits. 
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2 
However, this method leads to conditioned signaling which 
should be avoided when possible. 

It has also been suggested to reduce the number of possible 
multi-codes such that for instance 1, 5, 10 and 15 multi-codes 
are the only options that are available. This solution will 
require 6 bits for the signaling, but at the cost of less ?exibility 
in the code allocation. 

Therefore a need exists for reducing the signaling overhead 
using bit-e?icient ways of signaling while maintaining per 
formance and ?exibility. 

SUMMARY OF THE INVENTION 

The present invention relates to a method for compact 
representation of multi-code signaling that includes: deter 
mining a number of multi-codes, determining a code offset, 
and formulating a codeword that includes a code group indi 
cator and an offset indicator. The codeword represents a com 
pact representation of multi-code signaling and is formulated 
and may be decoded without the need for a look-up table. 
The formulating a codeword may include: determining a 

?rst term where the ?rst term is a minimum of the multi-code 
number and sixteen minus the multi-code number; determin 
ing a ?rst part of a codeword by subtracting one from the ?rst 
term where the ?rst part represents the code group indicator; 
determining a second term where the second term is equal to 
zero if seven is larger than or equal to the multi-code number 
or equal to one if the multi-code number is larger than seven; 
determining a third term by calculating a fourth term by 
multiplying the second term by ?fteen and subtracting the 
fourth term from the code offset minus one; determining a 
second part of the codeword by taking an absolute value of the 
third term where the second part represents the offset indica 
tor; and forming the codeword by concatenating the ?rst part 
of the codeword with the second part of the codeword. 

Moreover, the present invention relates to a method for 
decoding a multi-code signaling codeword that includes: 
identifying a codeword where the codeword includes a code 
group indicator and an offset indicator; determining a number 
of multi-codes from the codeword; and determining a code 
offset from the codeword. The number multi-codes and cor 
responding code offset may be determined without the need 
for a look-up table. 
The decoding a multi-code signaling codeword may 

include: identifying a ?rst part and a second part of a code 
word where the ?rst part represents the code group indicator 
and the second part represents the offset indicator; calculating 
a ?rst term, the ?rst term equal to one if the second part is 
larger than or equal to the ?rst part subtracted from ?fteen, 
else the ?rst term is equal to zero; calculating a second term 
by multiplying the ?rst term by sixteen; identifying a number 
of multi-codes by taking an absolute value of the ?rst part plus 
one minus the second term; calculating a third term, the third 
term equal to one if the number of multi-codes is larger than 
or equal to eight, else the third term is equal to zero; calcu 
lating a fourth term by multiplying the third term by seven 
teen; and identifying a code offset by taking an absolute value 
of the second part plus one minus the fourth term. 
The present invention is further related to a system for 

compact representation of multi-code signaling that includes 
a network, a base station operably connected to the network, 
and a network device operably connected to the base station 
via the network. The base station determines a number of 
multi-codes and a code offset for use by the network device. 
The base station encodes the number of multi-codes and code 
offset into a codeword comprising a compact representation 
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of multi-code signaling. The codeword is encodable by the 
base station and decodable by the remote device Without the 
need for a look-up table. 

In addition, the present invention is related to a mobile 
device capable of receiving a codeWord representing multi 
code signaling Where the mobile device contains hardWare or 
softWare that performs: identifying a ?rst part and a second 
part of the codeWord Where the ?rst part represents the code 
group indicator and the second part representing the offset 
indicator; calculating a ?rst term, the ?rst term equal to one if 
the second part is larger than or equal to the ?rst part sub 
tracted from ?fteen, else the ?rst term is equal to Zero; calcu 
lating a second term by multiplying the ?rst term by sixteen; 
identifying a number of multi-codes by taking an absolute 
value of the ?rst part plus one minus the second term; calcu 
lating a third term, the third term equal to one if the number of 
multi-codes is larger than or equal to eight, else the third term 
is equal to Zero; calculating a fourth term by multiplying the 
third term by seventeen; and identifying a code offset by 
taking an absolute value of the second part plus one minus the 
fourth term. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is further described in the detailed 
description Which folloWs in reference to the noted plurality 
of draWings by Way of non-limiting examples of embodi 
ments of the present invention in Which like reference numer 
als represent similar parts throughout the several vieWs of the 
draWings and Wherein: 

FIG. 1 is a block diagram of a system for compact repre 
sentation of multi-code signaling according to an example 
embodiment of the present invention; 

FIG. 2 is a diagram of a code allocation according to an 
example embodiment of the present invention; 

FIG. 3 is a diagram of a total encoding matrix for signaling 
multi-code allocation according to an example embodiment 
of the present invention; 

FIG. 4 is a ?owchart of an encoding process according to an 
example embodiment of the present invention; and 

FIG. 5 is a ?owchart of an decoding process according to an 
example embodiment of the present invention. 

DETAILED DESCRIPTION 

The particulars shoWn herein are by Way of example and 
for purposes of illustrative discussion of the embodiments of 
the present invention. The description taken With the draW 
ings make it apparent to those skilled in the art hoW the 
present invention may be embodied in practice. 

Further, arrangements may be shoWn in block diagram 
form in order to avoid obscuring the invention, and also in 
vieW of the fact that speci?cs With respect to implementation 
of such block diagram arrangements is highly dependent 
upon the platform Within Which the present invention is to be 
implemented, i.e., speci?cs should be Well Within purvieW of 
one skilled in the art. Where speci?c details (e.g., circuits, 
?oWcharts) are set forth in order to describe example embodi 
ments of the invention, it should be apparent to one skilled in 
the art that the invention can be practiced Without these spe 
ci?c details. Finally, it should be apparent that any combina 
tion of hard-Wired circuitry and softWare instructions can be 
used to implement embodiments of the present invention, i.e., 
the present invention is not limited to any speci?c combina 
tion of hardWare circuitry and softWare instructions. 

Although example embodiments of the present invention 
may be described using an example system block diagram in 
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4 
an example host unit environment, practice of the invention is 
not limited thereto, i.e., the invention may be able to be 
practiced With other types of systems, and in other types of 
environments. 

Reference in the speci?cation to “one embodiment” or “an 
embodiment” means that a particular feature, structure, or 
characteristic described in connection With the embodiment 
is included in at least one embodiment of the invention. The 
appearances of the phrase “in one embodiment” in various 
places in the speci?cation are not necessarily all referring to 
the same embodiment. 
The present invention relates to an e?icient Way to opti 

miZe the signaling of the number of codes used and the offset 
into the code tree. The method may be applied to systems 
Where the spreading factor may be 16, or to systems With a 
spreading factor different from 16, While still maintaining 
encoding e?iciency. According to the present invention, in 
order to signal Which code and offset is used for a communi 
cation link, data may be packed into a self-decodable struc 
ture, Which eliminates the need for a look-up table. The 
present invention provides a signaling-e?icient method that 
alloWs full multi-code ?exibility and on-the-?y encoding and 
decoding. It may be based on the number of multi-codes and 
the code offset Which leads to direct and consistent signaling. 

The present invention may be useful and implemented in 
many applications such as WCDMA (Wideband Code Divi 
sion Multiple Access) and speci?cally HSDPA (High Speed 
DoWnlink Packet Access). In this regard, channeliZation code 
set information may be sent over a HS-SCCH (High Speed 
Shared Control Channel) for a High Speed DoWnlink Shared 
Channel (HS-DSCH). Orthogonal Variable Spreading Factor 
(OVSF) codes may be allocated in such as Way that they are 
positioned in sequence in the code tree. Therefore, according 
to the present invention, a number of multi-codes M starting 
at an offset P may be allocated for a given HS-DSCH and 
signaled on the HS-SCCH Where M and P may be encoded 
using only three bits for the code group indicator and four bits 
for the code offset indicator for a total of seven bits, one less 
than conventional methods. 

FIG. 1 shoWs a block diagram of a system for compact 
representation of multi-code signaling according to an 
example embodiment of the present invention. A base station 
10 may communicate With one or more netWork devices 

12-20 over a netWork 22. In this example embodiment, net 
Work 22 is a Wireless netWork and netWork devices 12-20 may 
be Wireless devices. HoWever, the present invention may be 
implemented in a netWork that is Wired or Wireless. The 
netWork devices may be Wireless devices such as a mobile 
phone, portable computer, Personal Digital Assistant (PDA), 
etc., or may be Workstations, servers, etc. 
Whenever base station 10 needs to communicate With a 

netWork device 12-20, the base station 10 determines hoW 
many multi-codes to allocate for the communication. The 
base station 10 may then send information to the netWork 
device notifying the netWork device hoW many multi-codes 
Will be used for the communication, and at What code offset in 
a code tree the multi-codes start. The base station 10 may 
make its decision on hoW many multi-codes may be allocated 
to a particular netWork device or user depending on various 
factors, for example, hoW much information Will be trans 
ferred from the base station to the user, What other activities 
are occurring at the base station, hoW much poWer the base 
station and/ or the netWork device has available, What codes in 
the code tree are free or being used, etc. The base station 10 
may encode the number of multi-codes and code offset infor 
mation using an encoding function 24. Each netWork device 
12-20 may include a decoding function 26 to decode the 
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codeword from the base station 10 and extract the number of 
multi-codes and code offset information. Base station 10 and 
netWork devices 12-20 may all contain both encoding func 
tions and/ or decoding functions. The encoding functions and/ 
or decoding functions may be implemented in hardWare, soft 
Ware, microcode, or a combination thereof. 

FIG. 2 shoWs a diagram of a code allocation according to an 
example embodiment of the present invention. A code tree 30 
shoWs a spreading factor of 16 Where 15 multi-codes are 
available to be allocated to one or more users. A base station 

that communicates With the user or netWork device deter 
mines hoW many multi-codes and at What code offset may be 
given to a user. The base station may send this information to 
the user in a codeWord. In this example embodiment, codes at 
offsets 7-11 have been allocated to one user. These codes are 
all consecutive. Thus, the user or netWork device has been 
allocated ?ve multi-codes starting at code offset 7 by a base 
station. According to the present invention, this information 
may be sent to the user in a codeWord comprising a reduced 
number of bits, e.g., seven bits. A ?rst part of the codeWord 
may contain a code group indicator and a second part of the 
codeWord may contain an offset indicator. The present inven 
tion is not limited by the order that the code group indicator 
and the offset indicator may appear in the codeWord since this 
may be implementation dependent. 

FIG. 3 shoWs a diagram of a total encoding matrix for 
signaling multi-code allocation according to an example 
embodiment of the present invention. The matrix shoWs a pair 
of numbers, one on top representing the number of multi 
codes, and one on bottom representing an offset from left to 
right in the code tree. The associated code indicators are 
shoWn on the left side of the matrix vertically, and the asso 
ciated offset indicators are shoWn on top of the matrix hori 
Zontally. 

In methods for compact representation of multi-code sig 
naling according to the present invention, multi-codes are 
clustered With a total number of possible offset combinations 
of 15. In this sense, the 1 multi-code and 15 multi-code 
situations are grouped together as one, the 2 multi-code situ 
ation is grouped With the 14 multi-code operation, and so 
forth. Thus, a total of eight groups are formed (1/ 15, 2/14, 
3/13, 4/12, 5/11, 6/10, 7/9, and 8/8) Which can be represented 
by 3-bit signaling. The next issue is then to identify Which of 
the tWo code situations is active and What is the exact code 
offset. This aspect is achieved by utiliZing that the total num 
ber of code-offsets is 16 for each cluster alloWing a 4-bit 
representation. 

Methods for compact representation of multi-code signal 
ing according to the present invention may be implemented in 
many Was to achieve a codeWord containing the code indica 
tor information and code offset information in less than eight 
bits. The folloWing details an example possible encoding 
process according to the present invention Where a codeWord 
is needed to signal In multi-codes With code-offset A. The ?rst 
portion of the codeWord, CW1, may represent a code group 
indicator. The second portion of the codeWord, CW2, may 
represent a tree offset indicator. Equation 1 may be used to 
encode the code group indicator and equation 2 may be used 
to encode the tree offset indicator. 

The “min” outside of the parenthesis denotes that the mini 
mum value of the tWo terms inside the parentheses (separated 
by a comma) is taken. The term (m>7) is either 1 or 0 depend 
ing on Whether the condition is ful?lled or not, i.e., true is 
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6 
denoted by 1 and visa versa. The symbol denotes a mul 
tiply operation. The tWo bars I denote that an absolute value is 
taken of the resultant value of the terms inside the tWo bars. 

For example, a codeWord needed to signal 12 multi-codes 
With code-offset 2 is: 

Therefore, the total codeWord becomes ‘0111110’ (or 
‘1110011’ depending on implementation). This codeWord 
may be sent from a base station to a netWork device. 

FIG. 4 shoWs a ?owchart of an encoding process according 
to an example embodiment of the present invention. A num 
ber of multi-codes and code offset are determined S1. A 
codeWord is formulated that includes a code group indicator 
and an offset indicator S2. The minimum value of the multi 
code number and sixteen minus the multi-code number is 
obtained S3. A ?rst part of a codeWord is determined by 
subtracting one from the minimum value obtained S4. The 
?rst part represents the code group indicator. A second term is 
determined that equals Zero if seven is larger than the multi 
code number or one if the multi-code number is larger than 
seven S5. A fourth term is determined by multiplying the 
second term by ?fteen S6. A third term is determined by 
subtracting the fourth term from the code offset minus one S7. 
A second part of the codeWord is determined by taking an 
absolute value of the third term S8. The second part represents 
the offset indicator. The codeWord is formed by concatenating 
the ?rst part of the codeWord With the second part of the 
codeWord S9. 
Upon receipt of the codeWord, the netWork device may 

then have to decode the codeWord to determine the number of 
multi-codes and the code offset. The folloWing details an 
example possible decoding process according to the present 
invention Where extraction of the number of multi-codes (m) 
and the code-offset (A) from a 7-bit codeWord (CW1+CW2) 
is achieved. Equation 3 may be used to extract a code group 
indicator from the codeWord. Equation 4 may be used to 
extract a tree offset indicator from the codeWord. 

For the example shoWn above We have 

Which are the signaled values. 
FIG. 5 shoWs a ?owchart of a decoding process according 

to an example embodiment of the present invention. A code 
Word is identi?ed that includes a code group indicator and an 
offset indicator S20. A ?rst part and a second part of a code 
Word are identi?ed S21. The ?rst part may represent the code 
group indicator and the second part may represent the offset 
indicator. A ?rst term is calculated Where the ?rst term equals 
one if the second part is larger than or equal to the ?rst part 
subtracted from ?fteen, else the ?rst term is equal to Zero S22. 
A second term is determined by multiplying the ?rst term by 
sixteen S23. The number of multi-codes is determined by 
taking an absolute value of: the ?rst part plus one minus the 
second term S24. A third term is determined Where the third 
term equals one if the number of multi-codes is larger than or 
equal to eight, else the third term equals Zero S25. A fourth 
term is determined by multiplying the third term by seventeen 
S26. The code offset is determined by taking an absolute 
value of the second part plus one minus the fourth term S27. 
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In another encoding embodiment of the present invention, 
Equation 5 may be used to encode the code group indicator 
and equation 6 may be used to encode the tree offset indicator. 

The “min” outside of the parenthesis denotes that the mini 
mum value of the tWo terms inside the parentheses (separated 
by a comma) is taken. The symbol “/” denotes division, and 
the brackets [] denote rounding to the nearest loWer integer. 
The symbol “*” denotes a multiply operation. The tWo bars I 
denote that an absolute value is taken of the resultant value of 
the terms inside the tWo bars. This encoding embodiment 
produces the same results, a code-Word (CW1 CW2) totaling 
only seven bits. 

The folloWing shoWs some example computer pseudo lan 
guage for encoding and decoding according to the present 
invention. HoWever, encoding and decoding according to the 
present invention are not limited by these representations. 
Encoding: 

In methods for compact representation of multi-code sig 
naling according to the present invention, the encoding and/ or 
the decoding may be implemented in a hardWare encoder and 
decoder respectively, implemented in computer software, 
implemented in ?rmware, etc. Moreover, although typically a 
base station performs the encoding and a netWork node per 
forms the decoding, a base station and netWork node may 
contain either the encoding function or the decoding function, 
or may contain both. 

Methods for compact representation of multi-code signal 
ing according to the present invention is advantageous in that 
full multi-code ?exibility may be maintained such that high 
HS-DSCH spectral ef?ciency and RRM ?exibility are 
retained. Moreover, the codeWord is self-decodable by net 
Work devices, therefore, eliminating the need for a code look 
up table, thus saving storage space. Therefore, all parameters 
may be calculated from the received codeWord. Further, being 
able to transmit the information using less bits saves poWer 
and alloWs use of the used bit(s) for the transmission of other 
information. The present invention is highly advantageous for 
supporting HSDPA (High Speed DoWnlink Packet Access) 
for WCDMA (Wideband Code Division Multiple Access) 
Where the users spreading factor is set to the ?xed number of 
l 6. 

It is noted that the foregoing examples have been provided 
merely for the purpose of explanation and are in no Way to be 
construed as limiting of the present invention. While the 
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present invention has been described With reference to a pre 
ferred embodiment, it is understood that the Words that have 
been used herein are Words of description and illustration, 
rather than Words of limitation. Changes may be made Within 
the purvieW of the appended claims, as presently stated and as 
amended, Without departing from the scope and spirit of the 
present invention in its aspects. Although the present inven 
tion has been described herein With reference to particular 
methods, materials, and embodiments, the present invention 
is not intended to be limited to the particulars disclosed 
herein, rather, the present invention extends to all functionally 
equivalent structures, methods and uses, such as are Within 
the scope of the appended claims. 
What is claimed is: 
1. A method to provide compact representation of multi 

code signaling, the method comprising: 
determining, by a device, a number of multi-codes; 
determining, by the device, a code offset; and 
formulating, by the device, a codeWord, the codeWord com 

prising a code group indicator of the determined number 
of multi-codes and an offset indicator of the determined 
code offset, 

Wherein the formulated codeWord comprises a compact 
representation of multi-code signaling and is decodable 
Without the need for a look-up table, and Wherein the 
codeWord is used to assign codes and a code offset to 
mobile stations. 

2. The method according to claim 1, the formulating a 
codeWord further comprising: 

determining a ?rst term, the ?rst term comprising a mini 
mum of the multi-code number and sixteen minus the 
multi-code number; 

determining a ?rst part of the codeWord by subtracting one 
from the ?rst term, the ?rst part representing the code 
group indicator; 

determining a second term, the second term equal to Zero if 
seven is larger than or equal to the multi-code number, 
the second term equal to one if the multi-code number is 
larger than seven; 

determining a third term by calculating a fourth term by 
multiplying the second term by ?fteen and subtracting 
the fourth term from the code offset minus one; 

determining a second part of the codeWord by taking an 
absolute value of the third term, the second part repre 
senting the offset indicator; and 

forming the codeWord by concatenating the ?rst part of the 
codeWord With the second part of the codeWord. 

3. The method according to claim 1, the code group indi 
cator comprising three bits. 

4. The method according to claim 1, the offset indicator 
comprising four bits. 

5. A method for decoding a multi-code signaling code 
Word comprising: 

identifying a codeWord, the codeWord comprising a code 
group indicator and an offset indicator; 

determining a number of multi-codes based on the code 
group indicator of the codeWord; and 

determining a code offset from the offset indicator of the 
codeWord; 

decoding the codeWord by providing the number of multi 
codes and code offset; and 

determining the number of multi-codes and corresponding 
code offset Without the need for a look-up table, and 

Wherein the decoded multi-codes and corresponding code 
offset provides multi codes to a mobile device. 

6. The method according to claim 5, the decoding a multi 
code signaling codeWord comprising: 
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identifying a ?rst part and a second part of the codeword; 
the ?rst part representing the code group indicator and 
the second part representing the offset indicator; 

calculating a ?rst term, the ?rst term equal to one if the 
second part is larger than or equal to the ?rst part sub 
tracted from ?fteen, else the ?rst term is equal to Zero; 

calculating a second term by multiplying the ?rst term by 
sixteen; 

identifying a number of multi-codes by taking an absolute 
value of the ?rst part plus one minus the second term; 

calculating a third term, the third term equal to one if the 
number of multi-codes is larger than or equal to eight, 
else the third term is equal to Zero; 

calculating a fourth term by multiplying the third term by 
seventeen; and 

identifying a code offset by taking an absolute value of the 
second part plus one minus the fourth term. 

7. The method according to claim 5, the code group indi 
cator comprising three bits. 

8. The method according to claim 5, the offset indicator 
comprising four bits. 

9. A system for compact representation of multi-code sig 
naling comprising: 

a netWork; 
a base station connected to the netWork; 
a netWork device connected to the base station via the 

netWork, 
Wherein the base station determines a number of multi 

codes and a code offset foruse by the netWork device, the 
base station encoding the number of multi-codes and 
code offset into a codeWord comprising a compact rep 
resentation of multi-code signaling, the codeword being 
encoded by the base station and decoded by the netWork 
device Without the need for a look-up table. 

10. The system according to claim 9, the netWork compris 
ing a Wireless netWork. 

11. The system according to claim 9, the netWork device 
comprising a Wireless device. 

12. The system according to claim 11, the Wireless device 
comprising one of a Wireless phone, a portable computer, and 
a Personal Digital Assistant (PDA). 

13. The system according to claim 9, the base station 
including an encoding function, the encoding function per 
forming: 

determining a ?rst term, the ?rst term comprising a mini 
mum of the multi-code number and sixteen minus the 
multi-code number; 

determining a ?rst part of the codeWord by subtracting one 
from the ?rst term, the ?rst part representing a code 
group indicator; 

determining a second term, the second term equal to Zero if 
seven is larger than the multi-code number, the second 
term equal to one if the multi-code number is larger than 
seven; 

determining a third term by calculating a fourth term by 
multiplying the second term by ?fteen and subtracting 
the fourth term from the code offset minus one; 

determining a second part of the codeWord by taking an 
absolute value of the third term, the second part repre 
senting a offset indicator; and 

forming the codeWord by concatenating the ?rst part of the 
codeWord With the second part of the codeWord. 

14. The system according to claim 13, the encoding func 
tion comprising at least one of hardWare and softWare. 

15. The system according to claim 9, the remote device 
including a decoding function, the decoding function per 
forming: 
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identifying a ?rst part and a second part of the codeWord; 

the ?rst part representing a code group indicator and the 
second part representing an offset indicator; 

calculating a ?rst term, the ?rst term equal to one if the 
second part is larger than or equal to the ?rst part sub 
tracted from ?fteen, else the ?rst term is equal to Zero; 

calculating a second term by multiplying the ?rst term by 
sixteen; 

identifying a number of multi-codes by taking an absolute 
value of the ?rst part plus one minus the second term; 

calculating a third term, the third term equal to one if the 
number of multi-codes is larger than or equal to eight, 
else the third term is equal to Zero; 

calculating a fourth term by multiplying the third term by 
seventeen; and 

identifying a code offset by taking an absolute value of the 
second part plus one minus the fourth term. 

16. The system according to claim 15, the decoding func 
tion comprising at least one of hardWare and softWare. 

17. A mobile device con?gured to receive a codeWord 
representing multi-code signaling, the mobile device [con?g 
ured to] comprising: 

aprocessor and a memory, wherein Zheprocessor is con 
?gured to 

identify a ?rst part and a second part of the codeWord; the 
?rst part representing a code group indicator and the 
second part representing an offset indicator; 

calculate a ?rst term, the ?rst term equal to one if the 
second part is larger than or equal to the ?rst part sub 
tracted from ?fteen, else the ?rst term is equal to Zero; 

calculate a second term by multiplying the ?rst term by 
sixteen; 

determine a number of multi-codes by taking an absolute 
value of the ?rst part plus one minus the second term; 

calculate a third term, the third term equal to one if the 
number of multi-codes is larger than or equal to eight, 
else the third term is equal to Zero; 

calculate a fourth term by multiplying the third term by 
seventeen; and 

determine a code offset by taking an absolute value of the 
second part plus one minus the fourth term, Wherein the 
codeWord is used to assign codes and a code offset to 
mobile stations. 

18. A method to provide representation of multi-code sig 
naling comprising: 

allocating, by a device, a number of multi-codes (M) and a 
code offset (P); and 

formulating, by the device, a codeWord, the codeWord com 
prising a code group indicator indicating the number of 
multi-codes and an offset indicator indicating the code 
offset, the code group indicator equal to the minimum of 
M-1 and l5-M, the offset indicator being equal to the 
absolute value of P-l -((M/8 rounded to the nearest loWer 
integer) multiplied by 15), Wherein the codeWord com 
prises seven bits, 

Wherein the codeWord is used to assign codes and a code 
offset to mobile stations. 

19. The method according to claim 18, further comprising 
sending the codeWord on a High Speed Shared Control Chan 
nel (HS-SCCH). 

20. The method according to claim 18, further comprising 
formulating the codeWord Without the need for a look-up 
table. 

21. A system for compact representation of multi-code 
signaling comprising: 

a netWork; 
a base station connected to the netWork; 
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a network device connected to the base station via the 

network, 
Wherein the base station determines a number of multi 

codes and a code offset foruse by the netWork device, the 
base station encoding the number of multi-codes and 
code offset into a codeWord comprising a compact rep 
resentation of multi-code signaling, Wherein the code 
Word is decodable Without the need of a look-up, table, 
and the codeWord is used to assign codes and a time 
offset to the netWork device. 

22. The system according to claim 21, the base station 
including an encoding function, the encoding function per 
forming: 

allocating a number of multi-codes (M) and a code offset 
(P); and 

formulating a codeWord, the codeWord comprising a code 
group indicator and an offset indicator, the code group 
indicator equal to the minimum of M-1 and l5-M, the 
offset indicator being equal to the absolute value of 
P-l-((M/8 rounded to the nearest loWer integer) multi 
plied by 15), Wherein the codeWord comprises seven 
bits. 

23. A base station con?gured to provide representation of 
multi-code signaling, the base station comprising: 

an allocation unit con?gured to allocate a number of multi 
codes (M) and a code offset (P); and 

a formulation unit con?gured to formulate a codeWord, the 
codeWord comprising a code group indicator indicating 
the number of multi-codes and an offset indicator indi 
cating the code offset, the code group indicator equal to 
the minimum of M-1 and l5-M, the offset indicator 
being equal to the absolute value of P-l-((M/8 rounded 
to the nearest loWer integer) multiplied by 15), Wherein 
the codeWord comprises seven bits, 

Wherein the codeWord is used to assign codes and a time 
offset to mobile stations. 

24. A netWork node to provide compact representation of 
multi-code signaling, the netWork node [con?gured to] com 
prising: 

aprocessor and a memory, wherein the processor is con 
?gured to 

determine a number of multi-codes; 
determine a code offset; and 
formulate a codeWord, the codeWord comprising a code 

group indicator of the determined number of multi 
codes and an offset indicator of the determined code 

offset, 
Wherein the formulated codeWord comprises a compact 

representation of multi-code signaling and decoded 
Without the need for a look-up table, 

Wherein the codeWord is used to assign codes and a time 
offset to mobile stations. 

25. A netWork node to provide representation of multi-code 
signaling, the netWork node comprising: 

an allocation unit con?gured to allocate a number of multi 
codes (M) and a code offset (P); and 

a formulation unit con?gured to formulate a codeWord, the 
codeWord comprising a code group indicator indicating 
the number of multi-codes and an offset indicator indi 
cating the code offset, the code group indicator equal to 
the minimum of M-1 and l5-M, the offset indicator 
being equal to the absolute value of P-l-((M/8 rounded 
to the nearest loWer integer) multiplied by 15), Wherein 
the codeWord comprises seven bits, 

Wherein the codeWord is used to assign codes and a code 
offset to mobile stations. 
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26. A network node, comprising: 
a processor; and 

a memory, wherein the processor is con?gured to 
determine a number of multi-codes, 
determine a code o?set, and 
formulate a codeword, the codeword comprising a code 

group indicator and an o?set indicator, 
wherein the codeword comprises a compact representation 

ofmulti-code signaling and isformulated and decoded 
without the need for a look-up table. 

27. The network node according to claim 26, wherein the 
network node comprises a base station or a radio network 
controller. 

28. A mobile device comprising: 
aprocessor and a memory, wherein theprocessor is con 
?gured to 

identi?) a codeword in communication from a network 
node; 

identi?) a code group indicator and an o?set indicatorfrom 
the codeword; and 

determine a number ofmulti-codes M and a code o?set P 
from the code group indicator and the o?set indicator 
wherein M and P are integers, 

wherein the code group indicator is equal to the minimum 
ofM-l and 15-M the o?set indicator is equal to the 
absolute value of P-] -((M/8 rounded to the nearest 
lower integer) multiplied by 15), wherein the codeword 
comprises seven bits. 

29. The mobile device according to claim 28, wherein the 
processor is further con?gured to receive the codeword on a 
High Speed Shared Control Channel (HS-SCCH). 

30. The mobile device according to claim 28, wherein the 
processor is further con?gured to decode the codeword with 
out a need for a look-up table. 

3]. A system, comprising: 
a network node; and 
a network device operably connected to the network node, 
wherein the network node is con?gured to 
determine a number of multi-codes, 
determine a code o?set, and 
formulate a codeword, the codeword comprising a code 

group indicator and an o?set indicator, wherein the 
codeword comprises a compact representation of multi - 
code signaling and isformulated and decoded without 
the needfor a look-up table. 

32. A network node, comprising: 
a processor; and 
a memory, wherein the processor is con?gured to 
allocate a number ofmulti-codes M and a code o?set P 

wherein M and P are integers; and 
formulate a codeword, the codeword comprising a code 

group indicator and an o?set indicator, the code group 
indicator equal to the minimum ofM-l and 15-M the 
o?set indicator being equal to the absolute value of 
P-]-((M/8 rounded to the nearest lower integer) multi 
plied by 15), wherein the codeword comprises seven bits. 

33. The network node according to claim 32, wherein the 
network node comprises a base station or a radio network 
controller. 

34. A system, comprising: 
a network node; and 
a network device operably connected to the network node, 
wherein the network node is con?gured to 
allocate a number ofmulti-codes M and a code o?set P 

wherein M and P are integers; and 
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formulate a codeword, the codeword comprising a code 
group indicator and an o?set indicator, the code group 
indicator equal to the minimum ofM-l and 15-M the 
o?set indicator being equal to the absolute value of 
P-]-((M/8 rounded to the nearest lower integer) multi 
plied by 15), wherein the codeword comprises seven bits. 

35. An apparatus, comprising: 
aprocessor and a memory, wherein the processor is con 
?gured to 

identi?) a first part and a second part of a codeword, the 
first part representing a code group indicator and the 
second part representing an o?set indicator; 

calculate a first term, the first term equal to one the 
second part is larger than or equal to the first part 

14 
subtracted from ?fteen, else the first term is equal to 
zero; 

calculate a second term by multiplying the first term by 
sixteen; 

identi?) a number of multi-codes by taking an absolute 
value ofthe?rstpartplus one minus the second term; 

calculate a third term, the third term equal to one the 
number of multi-codes is larger than or equal to eight, 
else the third term is equal to Zero; 

calculate a fourth term by multiplying the third term by 
seventeen; and 

identi?) a code o?set by taking an absolute value ofthe 
second part plus one minus the fourth term. 

* * * * * 


