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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 = 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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KCode is the number of used codes in a time slotusers, max KCode =16. Nk is the number of symbols per data field for the 
codeuser k. This number is linked to the spreading factor Qk as described in table 1 of [7]. 

Data block )1,(kd  is transmitted before the midamble and data block )2,(kd  after the midamble. Each of the Nk data 

symbols ),( ik
nd ; i=1, 2; k=1,...,KCode; n=1,...,Nk; of equation 1 has the symbol duration ck

k
s TQT .)( �  as already given. 

The data modulation is QPSK, thus the data symbols ),( ik
nd  are generated from two consecutive data bits from the 

output of the physical channel mapping procedure in [8]: 
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using the following mapping to complex symbols: 

Consecutive binary bit pattern complex symbol 
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11 -j 

 

The mapping corresponds to a QPSK modulation of the interleaved and encoded data bits ),(
,

ik
nlb  of equation 2. 

5.2.2 Mapping for PRACH burst type 3 

In case of PRACH burst type 3, the definitions in subclause 5.2.1 apply with a modified number of symbols in the 

second data block. For the PRACH burst type 3, the number of symbols in the second data block )2,(kd is decreased by 
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symbols. 
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6.2 Channelisation codes 

The elements 
)(k

qc ; k=1,...,KCode; q=1,...,Qk; of the real valued channelisation codes  
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shall be taken from the set 
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The )(k
Qk

c 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. 
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6.5 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 � �)()( k
p

k s�s  with  
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, k=1,…,KCode, p=1,…,NkQk. 

With the root raised cosine chip impulse filter Cr0(t) the transmitted signal belonging to the data block )1,(kd  of 

equation 1 transmitted before the midamble is  
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and for the data block )2,(kd of equation 1 transmitted after the midamble 
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where Lm is the number of midamble chips. 
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5 Data modulation for the 3.84 Mcps option 

5.1 Symbol rate 

The symbol duration TS depends on the spreading factor Q and the chip duration TC: Ts = Q � Tc, where Tc = 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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KCode is the number of used codes in a time slotusers, max KCode =16. Nk is the number of symbols per data field for the 
codeuser k. This number is linked to the spreading factor Qk as described in table 1 of [7]. 

Data block )1,(kd  is transmitted before the midamble and data block )2,(kd  after the midamble. Each of the Nk data 

symbols ),( ik
nd ; i=1, 2; k=1,...,KCode; n=1,...,Nk; of equation 1 has the symbol duration ck

k
s TQT .)( �  as already given. 

The data modulation is QPSK, thus the data symbols ),( ik
nd  are generated from two consecutive data bits from the 

output of the physical channel mapping procedure in [8]: 
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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 ),(
,

ik
nlb  of equation 2. 

5.2.2 Mapping for PRACH burst type 3 

In case of PRACH burst type 3, the definitions in subclause 5.2.1 apply with a modified number of symbols in the 

second data block. For the PRACH burst type 3, the number of symbols in the second data block )2,(kd is decreased by 
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symbols. 
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7.2 Channelisation codes 

The elements 
)(k

qc ; k=1,...,KCode; q=1,...,Qk; of the real valued channelisation codes  
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The )(k
Qk

c 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. 
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7.5 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 � �)()( k
p

k s�s  with  
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With the root raised cosine chip impulse filter Cr0(t) the transmitted signal belonging to the data block )1,(kd  of 

equation 1 transmitted before the midamble is  
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and for the data block )2,(kd of equation 1 transmitted after the midamble 
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where Lm is the number of midamble chips. 
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