Page 1



3GPP TSG- RAN WG1#54 
(
 R1-082891
Jeju, South Korea, August 18 – 22, 2008

	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	25.222
	CR
	0151
	(

rev
	
	(

Current version:
	8.1.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:
(

	Clarification on E-HICH coding for 1.28Mcps TDD

	
	

	Source to WG:
(

	TD Tech

	Source to TSG:
(

	R1

	
	

	Work item code:
(

	LCRTDD-EDCH-Phys
	
	Date: (

	08/08/2008

	
	
	
	
	

	Category:
(

	A
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:
(

	Some unclear descriptions regarding E-HICH coding were identified in this version of specification. 

	
	

	Summary of change:
(

	In 4.11.2.1, Kronecker tensor product operation was clarified. 
In 4.11.2.2, the exact SFN’ is clearly defined;
And there were some other clarifications were made to remove the E-HICH coding unambiguity.

	
	

	Consequences if 
(

not approved:
	If not approved, the coding of the HARQ acknowledgement indicator is still unclear.

	
	

	Clauses affected:
(

	4.11.2.1, 4.11.2.2

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


4.11.2
Coding for E-HICH for the1.28Mcps option only

4.11.2.1
Overview

The scheduled and non-Scheduled transmissions on different E‑HICHs are described in [7].

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 same as that of 3.84Mcps shown in subclause 4.11.1.1.

Construction of the bit sequence 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 (C80) is Kronecker tensor product of one Hadamard matrix of order 20 (C20) and another Hadamard matrix of order 4 (C4), 
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is Kronecker tensor product. (note: Kronecker product is not commutative, i.e. 
[image: image3.wmf]ABBA

Ä¹Ä

) The element “0” in Hadamard C20 and C4 should be replaced by “-1” before the Kronecker tensor product operation. And after the operaton the elements “-1” in C80 should be converted back into “0”.
These two Hadamard matrices are given by table 31 and table 32.

Table 31: 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 32: 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


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). 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.
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',


[image: image5.wmf])

,

'

,

(

'

de

MidambleCo

SFN

r

P

r

=

,

where P is a permutation function depends on the logical signature index r, system sub-frame number SFN’ of E-HICH and the cell specific basic midamble code sequence. 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) and s6, s5, … s0 are put into the register in the order as shown in figure 27;

 
(d) Initialize i = 0.
2. Repeat the following steps while 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 right most n bits of x, “⊕” means modulo 2 addition, and the first output bit from the PN register is the MSB, while the final output bit is the LSB. 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 and 
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 is the Xor operation.

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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 is the same as the parameter B defined in [7].
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