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5
Data modulation

5.1
Symbol rate

The symbol duration TS depends on the spreading factor Q and the chip duration TC: Ts = Q ( Tc, where Tc = [image: image2.wmf]1

chiprate

.
5.2
Mapping of bits onto signal point constellation 
5.2.1
Mapping for burst type 1 and 2
The data modulation is performed to the bits from the output of the physical channel mapping procedure in [8] and combines always 2 consecutive binary bits to a complex valued data symbol. Each user burst has two data carrying parts, termed data blocks:
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(1)
Nk is the number of symbols per data field for the user k. This number is linked to the spreading factor Qk as described in table 1 of [7].
Data block [image: image4.wmf])
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The data modulation is QPSK, thus the data symbols [image: image8.wmf])
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 are generated from two consecutive data bits from the output of the physical channel mapping procedure in [8]:
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(2)
using the following mapping to complex symbols:
consecutive binary bit pattern
complex symbol
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The mapping corresponds to a QPSK modulation of the interleaved and encoded data bits [image: image14.wmf])
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 of equation 2.
5.2.2 Mapping for PRACH burst type

In case of PRACH burst type, the definitions in subclause 5.2.1 apply with a modified number of symbols in the second data block.. For the PRACH burst type, the number of symbols in the second data block  [image: image15.wmf])
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is decreased by 
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6
Spreading modulation

6.1
Basic spreading parameters

Spreading of data consists of two operations: Channelisation and Scrambling. Firstly, each complex valued data symbol [image: image17.wmf])
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 of equation 1 is spread with a real valued channelisation code 
[image: image18.wmf])

(

k

c

of length [image: image20.wmf]{

}

16

,

8

,

4

,

2

,

1

Î

k

Q

. The resulting sequence is then scrambled by a complex sequence 
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 of length 16.
6.2
Channelisation codes

The elements 
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; k=1,...,K; q=1,...,Qk; of the real valued  channelisation codes 
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The 
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are Orthogonal Variable Spreading Factor (OVSF) codes, allowing to mix in the same timeslot channels with different spreading factors while preserving the orthogonality. The OVSF codes can be defined using the code tree of figure 1.
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Figure 1:    Code-tree for generation of Orthogonal Variable Spreading Factor (OVSF) codes for

                   Channelisation Operation

Each level in the code tree defines a spreading factor indicated by the value of Q in the figure. All codes within the code tree cannot be used simultaneously in a given timeslot. A code can be used in a timeslot if and only if no other code on the path from the specific code to the root of the tree or in the sub-tree below the specific code is used in this timeslot. This means that the number of available codes in a slot is not fixed but depends on the rate and spreading factor of each physical channel.

The spreading factor goes up to QMAX=16.

6.3
Scrambling codes

The spreading of data by a  real valued channelisation code [image: image39.wmf])
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 of length Qk is followed by a cell specific complex scrambling sequence  
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In equation 5 the letter j denotes the imaginary unit. A complex scrambling code 
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 is generated from the binary scrambling codes 
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 of length 16 shown in Annex A.  The relation between the elements 
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 is given by:
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Hence, the elements 
[image: image48.wmf]i

n

 of the complex scrambling code 
[image: image49.wmf]ν

 are alternating real and imaginary.
The length matching is obtained by concatenating QMAX/Qk spread words before the scrambling. The scheme is illustrated in figure 3 below and is described in more detail in section 6.4. 
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Figure 2: Spreading of data symbols

6.4
Spread signal of data symbols and data blocks

The combination of the user specific channelisation and cell specific scrambling codes can be seen as a user and cell specific spreading code [image: image52.wmf](

)

)

(

)

(

k

p

k

s

=

s

 with 
[image: image53.wmf][

]

[

]

MAX

k

Q

p

k

Q

p

k

p

ν

c

s

mod

)

1

(

1

)

(

mod

)

1

(

1

)

(

.

-

+

-

+

=

, k=1,…,K, p=1,…,NkQk.
With the root raised cosine chip impulse filter Cr0(t) the transmitted signal belonging to the data block [image: image55.wmf])
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(6)

and for the data block [image: image57.wmf])
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of equation 1 transmitted after the midamble
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(7)

where Lm is the number of midamble chips.
6.5
Modulation

The complex-valued chip sequence is QPSK modulated as shown in Figure 3 below.
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Figure 3: Modulation of complex valued chip sequences
7
Synchronisation codes

7.1 Code Generation


























The Primary code sequence, Cp is constructed as a so-called generalised hierarchical Golay sequence. The Primary SCH is furthermore chosen to have good aperiodic auto correlation properties.

Define a = < x1, x2, x3, …, x16 > = < 1, 1, 1, 1, 1, 1, -1, -1, 1, -1, 1, -1, 1, -1, -1, 1 >
The PSC code word is generated by repeating the sequence ‘a’ modulated by a Golay complementary sequence and creating a complex-valued sequence with identical real and imaginary components. 

The PSC code word Cp is defined as 
Cp=< y(0),y(1),y(2),...,y(255) >
where
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and the left most index corresponds to the chip transmitted first in each time slot.
The 16 secondary synchronization code words, {C0,…,C15 } are complex valued with identical real and imaginary components, and are constructed from the position wise multiplication of a Hadamard sequence and a sequence z, defined as

z = 
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b = 
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The Hadamard sequences are obtained as the rows in a matrix H8 constructed recursively by:
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The rows are numbered from the top starting with row 0 (the all zeros sequence). 

Denote the n:th Hadamard sequence as a row of H8 numbered from the top, n = 0, 1, 2, …, 255, in the sequel.

Furthermore, let hm(i) and z(i) denote the i:th symbol of the sequence hm and z, respectively where i = 0, 1, 2, …, 255 and i = 0 corresponds to the leftmost symbol.

The i:th SCH code word, CSCH,i, i = 0, …, 15 is then defined as

CSCH,i = (1 + j) ( <hm(0) ( z(0), hm(1) ( z(1), hm(2) ( z(2), …, hm(255) ( z(255)>,

where m = (16(i) and the leftmost chip in the sequence corresponds to the chip transmitted first in time .

This code word is chosen from every 16th row of the matrix H8., which yields 16 possible codewords. 
The Secondary SCH code words are defined in terms of CSCH,i and the definition of {C0,…,C15 } now follows as:

Ci = CSCH, i , i=0,…,15
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6)
Switch to the window in MS word that contains your CR cover sheet and do a <CTRL>A   <CTRL>C to select and copy the entire sheet (including the section break at the end). Switch back to the other window with the specification to be changed and paste it in.


7)
Between group of changed pages in the CR, insert a section break (insert / break / next page/)


8)
When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc
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