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1 Introduction

Based on the discussion in [1], structure and coding for E-HICH are proposed for TR 25.827[2].

2 Reference

[1]  3GPP  R1-062331 “LCR TDD: Structure and coding for E-AGCH and E-HICH”, CATT, RAN WG1 #46, Tallinn, Estonia, 28th Aug-1st Sep, 2006
[2]  3GPP  R1-062327 TR 25.827 v0.0.1 “1.28Mcps TDD Enhanced Uplink; Physical Layer Aspects” , CATT, RAN WG1 #46, Tallinn, Estonia, 28th Aug-1st Sep, 2006
[3]  3GPP TR25.826 v1.2.0 “3.84Mcps TDD Enhanced Uplink; Physical Layer Aspects.”
<<<<<<<<<<<<<<<<<<<<<< start of text proposal >>>>>>>>>>>>>>>>>>>>>>
8 Physical Channel Structure

8.2
Physical Channel Structure for Downlink Control Signalling

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

The number of E-HICHs in a cell is configured by the system. A single E-HICH may carry one or multiple HARQ acknowledgement indicators, one for each user. The number of ACK/NACK indicators is decided by Node-B. Each acknowledgement indicator is transmitted using a sequence of 80 bits. The 8 spare bits are used as TPC and SS for two non-scheduled users. The acknowledgement indicators of non-scheduled users shall be carried on the same E-HICH on which TPC and SS are carried. The E-HICH used for conveying the acknowledgement indicator is indicated by EI on E-AGCH.

The acknowledgement inidicator for an E-DCH transmission in TTI “N” is carried by the E-HICH in TTI “N+[TA]”(TA is determined according to the value of nE-HICH). The E-HICH is thus synchronously related to those E-DCH transmissions for which it carries acknowledgement information.

<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>
9
Multiplexing, Channel Coding and Interleaving

9.2
Coding and Multiplexing for Downlink Signalling

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,79 for the hth acknowledgement indicator is achieved via a spreading process using an orthogonal sequence which is the row of an orthogonal matrix of order 80. This orthogonal matrix is Kronecker tensor product of one Hadamard matrix of order 20 (C20) and another Hadamard matrix of order 4 (C4).

These two Hadamard matrices are given by table 9.2.2.2 and table 9.2.2.3.

Table 9.2.2.2 – Hadamard matrix of order 4

	m
	0
	1
	2
	3

	C4,0,m
	1
	1
	1
	1

	C4,1,m
	1
	0
	1
	0

	C4,2,m
	1
	1
	0
	0

	C4,3,m
	0
	1
	1
	0


Table 9.2.2.3 – Hadamard matrix of order 20

	k
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	C20,0,k
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1
	0
	0
	1
	1
	0
	1
	1
	0

	C20,1,k
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	1
	1
	1
	0
	0
	0
	1
	0
	1
	1

	C20,2,k
	0
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	1
	1
	1
	0
	1
	0
	1
	0
	1

	C20,3,k
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	1
	1
	1
	1
	1
	0
	1
	0

	C20,4,k
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1
	0
	0
	1
	1
	0
	1
	1
	0
	1

	C20,5,k
	0
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0
	1
	0
	0
	1
	1
	1
	0
	0
	1

	C20,6,k
	1
	0
	1
	1
	1
	0
	1
	0
	0
	0
	1
	0
	1
	0
	0
	1
	1
	1
	0
	0

	C20,7,k
	1
	1
	0
	1
	1
	0
	0
	1
	0
	0
	0
	1
	0
	1
	0
	0
	1
	1
	1
	0

	C20,8,k
	1
	1
	1
	0
	1
	0
	0
	0
	1
	0
	0
	0
	1
	0
	1
	0
	0
	1
	1
	1

	C20,9,k
	1
	1
	1
	1
	0
	0
	0
	0
	0
	1
	1
	0
	0
	1
	0
	1
	0
	0
	1
	1

	C20,10,k
	0
	0
	1
	1
	0
	1
	0
	1
	1
	0
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1

	C20,11,k
	0
	0
	0
	1
	1
	0
	1
	0
	1
	1
	0
	1
	0
	0
	0
	1
	0
	1
	1
	1

	C20,12,k
	1
	0
	0
	0
	1
	1
	0
	1
	0
	1
	0
	0
	1
	0
	0
	1
	1
	0
	1
	1

	C20,13,k
	1
	1
	0
	0
	0
	1
	1
	0
	1
	0
	0
	0
	0
	1
	0
	1
	1
	1
	0
	1

	C20,14,k
	0
	1
	1
	0
	0
	0
	1
	1
	0
	1
	0
	0
	0
	0
	1
	1
	1
	1
	1
	0

	C20,15,k
	0
	1
	0
	0
	1
	0
	0
	1
	1
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0

	C20,16,k
	1
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0

	C20,17,k
	0
	1
	0
	1
	0
	1
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0
	1
	0
	0

	C20,18,k
	0
	0
	1
	0
	1
	1
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0

	C20,19,k
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1


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 acknowledgement indicator. An allocation resource tag ID “r” (r=0,1,2,…,79) 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 (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 binary orthogonal sequence (C80,r,n) used for spreading operation is selected from the rth row of the orthogonal matrix of order 80 (C80). 
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is Kronecker tensor product. (note: Kronecker product is not commutative, i.e. 
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The output of the spreading stage is equal to
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, where n=0,1,…,79.

The bit sequence dh={dh,0, dh,1,…,dh,79} is formed by applying bit scrambling (as per section 4.2.9 of TS 25.222) to the sequence bh,n.

dh is then subject to QPSK modulation and is amplitude-weighted. 

If multiple ACK/NACK indicators are multiplexed on a single E-HICH, the payloads are summation of these sequences corresponding to different acknowledgement indicators.
TPC and SS for two non-scheduled UEs are inserted according to the E-HICH structure defined in 8.2.2. If there are no TPC or SS, spare bits are inserted instead. 
Physical channel spreading and scrambling operations are then performed in the usual manner.

<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>
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