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7.2 Code Allocation
Three SCH codes are QPSK modulated and transmitted in parallel with the primary synchronization code. The QPSK
modulation carries the following information.

- The code group that the base station belongs to (5 bits; Cases 1,2,3)

- The position of the frame within an interleaving period of 20 msec (1 bit, Cases 1,2,3)

- The position of the slot within the frame (1 bit, Cases 2,3)

- SCH transport channel information, e.g. the location of the Primary CCPCH (3 bits, Case 3)

The modulated codes are also constructed such that their cyclic-shifts are unique, i.e. a non-zero cyclic shift less than 2
(Case 1) and 4 (Cases 2 and 3) of any of the sequences is not equivalent to some cyclic shift of any other of the
sequences. Also, a non-zero cyclic shift less than 2 (Case 1) and 4 (Cases 2 and 3)  of any of the sequences is not
equivalent to itself with any other cyclic shift less than 8. The secondary synchronization codes are partitioned into
two code sets for Case 1, four code sets for Case 2 and thirty two code sets (possibly overlapping) for Case 3. The
PSCH is modulated with a +1 or –1 to aid in cell identification, which is useful for GSM to TDD handover.  The
PSCH is modulated with a +1 if the initial cell parameter is one of the first two parameters in its code group.  The
PSCH is modulated with a –1 if the initial cell parameter is one of the last two parameters in its code group.  The
initial cell parameter is defined in Table 8 in Section 7.3.  The code set of the PSCH is used to provide the following
information:
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7.3 Evaluation of synchronisation codes
The evaluation of information transmitted in SCH on code group and frame timing is shown in table 7, where the 32
code groups are listed. Each code group is containing 4 specific scrambling codes (cf. section 6.3), each scrambling
code associated with a specific short and long basic midamble code.

Each code group is additionally linked to a specific tOffset, thus to a specific frame timing. By using this scheme, the UE
can derive the position of the frame border due to the position of the SCH sequence and the knowledge of tOffset. The
complete mapping of Code Group to Scrambling Code, Midamble Codes and tOffset is depicted in table 7.

Table 7: Mapping scheme for Cell Parameters, Code Groups, Scrambling Codes, Midambles and
tOffset

Associated CodesCELL
PARA-
METER

Code
Group Scrambling

Code
Long Basic
Midamble

Code

Short Basic
Midamble

Code

Associat
ed tOffset

0 Code 0 mPL0 mSL0

1 Code 1 mPL1 mSL1

2 Code 2 mPL2 mSL2

3

Group 1

Code 3 mPL3 mSL3

t0

4 Code 4 mPL4 mSL4

5 Code 5 mPL5 mSL5

6 Code 6 mPL6 mSL6

7

Group 2

Code 7 mPL7 mSL7

t1

.

.

.

.
124 Code 124 mPL124 mSL124

125 Code 125 mPL125 mSL125

126 Code 126 mPL126 mSL126

127

Group
32

Code 127 mPL127 mSL127

t31

For basic midamble codes mP cf.TS 25.221, annex A ‘Basic Midamble Codes’.

Each cell will cycle through the four sets of cell parameters in a code group with the cell parameters changing each
frame.  The cycling patterns in different cells are synchronized through use of the 12-bit system frame number (SFN).
Table 8 shows how the cell parameters are cycled according to the SFN.  The cell parameters are changed from frame
to frame so that the crosscorrelations between midambles of different cells will change from frame to frame.  Both the
BS and UE receivers may use these changing crosscorrelations to aid path estimation.
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Table 8   Alignment of cell parameter cycling and system frame number

Initial Cell
Parameter

Assignment

Code Group Cell Parameter
used when

SFN mod 4 = 0

Cell Parameter
used when

SFN mod 4 = 1

Cell Parameter
used when

SFN mod 4 = 2

Cell Parameter
used when

SFN mod 4 = 3
0 0 1 2 3
1 1 2 3 0
2 2 3 0 1
3

Group 1

3 0 1 2
4 4 5 6 7
5 5 6 7 4
6 6 7 4 5
7

Group 2

7 4 5 6
.

.

.

.

124 124 125 126 127
125 125 126 127 124
126 126 127 124 125
127

Group 32

127 124 125 126


