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4.11.2.2
Coding of the HARQ acknowledgement indicator and TPC/SS

For scheduled transmissions, E-HICHs carry HARQ acknowledgement indicators only.
A logical allocation resource tag ID “r” (r=0,1,2,…,79) is calculated first for the E-DCH resource allocation associated with the HARQ acknowledgement indicator.
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where:

t0 is the first (lowest-numbered) allocated timeslot (1,2,..,5)

q0 is the lowest-numbered channelisation code index allocated in timeslot t0 (1,2,…, Q0)

Q0 is the spreading factor of the lowest-numbered channelisation code index allocated in timeslot t0
The logical resource tag ID r is then mapped to a physical allocation resource tag ID r',
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where P is a permutation function depends on the logical signature index r, system sub-frame number SFN’ and the cell specific midamble sequence (MidambleCode). A 7-tap linear feedback shift register (LFSR) is used to generate pseudo-random numbers which are then used to generate the pseudo-random permutation P. The generator polynomial of the 7-tap LFSR is 
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, as shown in Figure 27.
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Figure 27: Structure of PN register
The pseudo-random permutation is generated according to the following procedures:

1. Initialization

 
(a) Initialize M = 80, initialize P as P(m) = m, m = 0, 1, …, M-1;
(b) Initialize N = 7;
(c) Initialize PN register with seed s, where s = LSB(SFN’, N)⊕LSB(MidambleCode, N);

 
(d) Initialize i = 0.
2. Repeat the following steps until i = M – 3.


(a) Find the smallest p such that M – i – 1 < 2p;
(b) Clock the PN register N times to obtain an N-bit pseudorandom number x. Set k = LSB(x, p);


(c) If k > M – i – 1, set k = k – (M – i);

(d) Swap the i-th and the (k+i)-th element of P, i.e., tmp = P(i), P(i) = P(k+i), P(k+i) = tmp;


(e) Increment i by 1.

where “LSB(x, n)” means the n-LSBs of x, “⊕” means modulo 2 addition. The resulting P is the output permutation and the physical signature sequence index is given by 
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The output of the spreading stage is equal to 
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, where n=0,1,…,79.

For Non-Scheduled transmissions, E-HICHs carry HARQ acknowledgement indicators and TPC/SS commands. The 80 orthogonal sequences are divided into 20 groups while each group includes 4 sequences of contiguous logical resource tag ID. The mapping between the logical resource tag ID and the physical tag ID is same as scheduled transmissions. Each non-scheduled user is assigned one group by higher layer to indicate the HARQ acknowledgement indicator and TPC/SS command. The first one of the four sequences is used for the acknowledgement indicator’s spreading operation and one of the other three is used to indicate TPC/SS command implicitly. The mapping relations between them are described in [7].

The HARQ acknowledgement indicator is spread by the assigned orthogonal sequence (C80,s',n), where s' is the physical resource tag ID. The output of the spreading stage is equal to 
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, where n=0,1,…,79. The sequence chosen to indicate TPC/SS command is denoted as “eh,n”, 
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