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1 Introduction
A proposed structure and coding scheme for E-HICH is presented in [1] and corresponding simulation results are given in [2].

This document contains a text proposal to incorporate the proposed E-HICH structure and coding into TR 25.826.
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<<<<<<<<<<<<<<< start of text proposal >>>>>>>>>>>>>>>>>

8.2
Physical Channel Structure for Downlink Control Signalling

8.2.1
Enhanced Uplink Absolute Grant Channel (E-AGCH)

<Editor’s Note:  The physical channel aspects of E-AGCH are FFS>

8.2.2
HARQ Acknowledgement Indicator Channel (E-HICH)
The E-DCH HARQ Acknowledgement indicator channel (E-HICH) is a SF=16 downlink physical channel carrying the uplink E-DCH Hybrid-ARQ Acknowledgement (HARQ-ACK) indicator. Figure 8.2.2.1 illustrates the structure of the E-HICH.
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Figure 8.2.2.1 – E-HICH Structure
A single E-HICH may carry one or multiple HARQ acknowledgement indicators, one for each of H users (note: the upper limit on H is 240 but H will typically be far less – of the order of 10).  Each acknowledgement indicator is transmitted within a single E-HICH slot using a sequence of 240 bits (b0, b1, … , b239).  The E-HICH also contains U spare bit locations, where U=4 for burst type 1 and U=36 for burst type 2.  The spare bit values are undefined (note however that the peak power may be reduced in the portion of the burst occupied by the spare bits if they are not set to the same sequence for each E-HICH user).
The power of each acknowledgement indicator may be set independently by the Node-B.  As for other physical channels, the power in the midamble field is equal to the composite mean power in the payload areas of the burst.
The acknowledgement indicator for an E-DCH transmission in TTI “N” is carried by the E-HICH in TTI “N+[TA]” (TA is FFS).  The E-HICH is thus synchronously related to those E-DCH transmissions for which it carries acknowledgement information.
<<<<<<<<<<<<<<< next modified section >>>>>>>>>>>>>>>>>

9
Multiplexing, Channel Coding and Interleaving

9.1
Coding and Multiplexing for Uplink Data

9.2
Coding and Multiplexing for Downlink Signalling

9.2.1
E-AGCH

<Editor’s Note:  Coding of E-AGCH is FFS>

9.2.2
E-HICH
The value of a binary HARQ acknowledgement indicator for user h is denoted “ah” and may assume the value 0 or 1.  The value of the indicator is mapped as shown in table 9.2.2.1.
Table 9.2.2.1 – Mapping of HARQ acknowledgement indicator
	Command
	HARQ acknowledgement indicator value (ah)

	NACK
	0

	ACK
	1


Construction of the bit sequence bh,0, bh,1, …, bh,239 for the hth acknowledgement indicator is achieved via a serialised binary spreading process using two orthogonal sequences as shown in figure 9.2.2.1.
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Figure 9.2.2.1
The first orthogonal sequence set (C1,i,k) is given by table 9.2.2.2 and the second orthogonal sequence set (C2,j,m) is given by table 9.2.2.3.

Table 9.2.2.2 – Primary E-HICH Sequences
	k
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	C1,0,k
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	C1,1,k
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1

	C1,2,k
	1
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0

	C1,3,k
	1
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0

	C1,4,k
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1

	C1,5,k
	1
	0
	0
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1

	C1,6,k
	1
	0
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0

	C1,7,k
	1
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0

	C1,8,k
	1
	0
	1
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0

	C1,9,k
	1
	1
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0

	C1,10,k
	1
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1

	C1,11,k
	1
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0

	C1,12,k
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1

	C1,13,k
	1
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0

	C1,14,k
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0
	1

	C1,15,k
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0
	1
	1

	C1,16,k
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0
	1
	1
	1

	C1,17,k
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1

	C1,18,k
	1
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1
	0

	C1,19,k
	1
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1
	0
	0


Table 9.2.2.3 – Secondary E-HICH Sequences
	m
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	C2,0,m
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	C2,1,m
	1
	0
	1
	0
	1
	1
	1
	0
	0
	0
	1
	0

	C2,2,m
	0
	1
	1
	0
	1
	0
	0
	0
	1
	1
	1
	0

	C2,3,m
	1
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0
	0

	C2,4,m
	1
	0
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0

	C2,5,m
	0
	1
	1
	0
	1
	1
	0
	1
	0
	0
	0
	1

	C2,6,m
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0
	0
	0

	C2,7,m
	0
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0
	0

	C2,8,m
	1
	1
	1
	0
	0
	0
	1
	0
	0
	1
	0
	1

	C2,9,m
	0
	0
	0
	0
	1
	1
	1
	0
	1
	1
	0
	1

	C2,10,m
	0
	1
	0
	0
	0
	1
	1
	1
	0
	1
	1
	0

	C2,11,m
	1
	1
	0
	1
	1
	1
	0
	0
	0
	1
	0
	0


A HARQ acknowledgement indicator is synchronously linked with the E-DCH TTI transmission to which it relates.  There is thus a one-to-one association between an E-DCH TTI transmission and its respective HARQ acknowledgment indicator.  An allocation resource tag ID “r” (r = 0,1,2,…239) is calculated 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 (0…15)

· q0 is the lowest-numbered channelisation code index allocated in timeslot t0 (1,2,3,…Q0)

· Q0 is the spreading factor of the lowest-numbered channelisation code index allocated in timeslot t0
The binary sequences selected for the first (C1,i,k) and second (C2,j,m) spreading operations are derived as a function of r.
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The output of the first spreading stage is equal to 
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 , where k=0,1,2,….19.

The output of the second spreading stage is then given by 
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 , where v=0,1,…,239 and where 
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The bit sequence bh,0,bh,1,…,bh,239 is formed by applying bit scrambling (as per section 4.2.9 of TS 25.222) to the sequence s2,v.
The bits bh,0,bh,1,…,bh,239 are segmented into two halves corresponding to bh,0…bh,119 and to bh,120…bh,239 and a sequence of U spare bits zu (u=0…U-1) are inserted between the first and second half of the sequence to form:

dh = {bh,0, bh,1, … , bh,119, z0, z1, … zU-1, bh,120, bh,121, … , bh,239}

dh (of length 244 for burst type 1 and length 276 for burst type 2) is then subject to QPSK modulation and is amplitude-weighted prior to summation with other such sequences corresponding to the other acknowledgement indicators active on the E-HICH.

Physical channel spreading and scrambling operations are then performed in the usual manner.
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