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Summary
· The proposed algorithm selectively applies either the core Rel-99/Rel-5 rate matching algorithm, or its modification (the dithering algorithm).

· The proposal is described below in the form of a draft CR, based on 25.212 v7.4.0.
· The first rate matching stage is transparent, at least for the current evaluation, and therefore removed altogether from algorithm description for brevity.

---------------------------------------------------- start algorithm description -----------------------------------------------------
4.5.4
Hybrid ARQ for HS-DSCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits of the HS-PDSCH set to which the HS-DSCH is mapped. The hybrid ARQ functionality is controlled by the redundancy version (RV) parameters. The exact set of bits at the output of the hybrid ARQ functionality depends on the number of input bits, the number of output bits, and the RV parameters.

The hybrid ARQ functionality consists of two rate-matching stages and a virtual buffer as shown in the figure below.

The first rate matching stage matches the number of input bits to the virtual IR buffer, information about which is provided by higher layers. Note that, if the number of input bits does not exceed the virtual IR buffering capability, the first rate-matching stage is transparent.

The second rate matching stage matches the number of bits after first rate matching stage to the number of physical channel bits available in the HS-PDSCH set in the TTI.
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Figure 17: HS-DSCH hybrid ARQ functionality

Notation used in section 4.5.4 and subclauses:
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N

:
Number of bits in a transmission time interval before rate matching.
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:
Total number of bits that are available for the HS-DSCH in a TTI.

eini


Initial value of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.5.
eplus

Increment of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.5.

eminus

Decrement of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.5.

b:


Indicates systematic and parity bits 
b=1: Systematic bit. xk in subclause 4.2.3.2.1.

b=2: 1st parity bit (from the upper Turbo constituent encoder). zk in subclause 4.2.3.2.1.
b=3: 2nd parity bit (from the lower Turbo constituent encoder). z'k in subclause 4.2.3.2.1.
4.5.4.1
HARQ bit separation

The HARQ bit separation function shall be performed in the same way as bit separation for turbo encoded TrCHs with puncturing in 4.2.7.4.1 above.

4.5.4.2
HARQ First Rate Matching Stage

Void.
4.5.4.3
HARQ Second Rate Matching Stage

HARQ second stage rate matching for the HS-DSCH transport channel shall be done using one of two possible methods. 

If puncturing is to be performed at the second rate matching stage and the Puncturing Rate (PR) of one of the parity streams, calculated using the formula below, falls in any of the intervals [362/512, 371/512], [867/1024, 892/1024], [925/1024, 928/1024], [947/1024, 953/1024] or [975/1024, 976/1024], then puncturing of that parity stream shall be done using the method described in 4.5.4.3.1. Note, puncturing using the method in 4.5.4.3.1 may be carried out on one, both, or neither of the two parity streams, but never on the systematic parity stream.
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Otherwise, second stage rate matching for the HS-DSCH transport channel shall be done with the general method described in 4.2.7.5 above with the following specific parameters. Bits selected for puncturing which appear as ( in the algorithm in 4.2.7.5 above shall be discarded and are not counted in the streams towards the bit collection.
The parameters of the second rate matching stage depend on the value of the RV parameters s and r. The parameter s can take the value 0 or 1 to distinguish between transmissions that prioritise systematic bits (s = 1) and non systematic bits (s = 0). The parameter r (range 0 to rmax-1) changes the initial error variable eini in the case of puncturing. In case of repetition both parameters r and s change the initial error variable eini. The parameters Xi, eplus and eminus are calculated as per table 10 below.

Denote the number of bits before second rate matching as Nsys for the systematic bits, Np1 for the parity 1 bits, and Np2 for the parity 2 bits, respectively. Denote the number of physical channels used for the HS-DSCH by P. Ndata is the number of bits available to the HS-DSCH in one TTI and defined as Ndata=P(3(Ndata1, where Ndata1 is defined in [2]. The rate matching parameters are determined as follows.
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, puncturing is performed in the second rate matching stage. The number of transmitted systematic bits in a transmission is 
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 for a transmission that prioritises non systematic bits.

For 
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 repetition is performed in the second rate matching stage. A similar repetition rate in all bit streams is achieved by setting the number of transmitted systematic bits to 
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The number of parity bits in a transmission is: 
[image: image10.wmf]ú

û

ú

ê

ë

ê

-

=

2

,

1

,

sys

t

data

p

t

N

N

N

   and   
[image: image11.wmf]ú

ú

ù

ê

ê

é

-

=

2

,

2

,

sys

t

data

p

t

N

N

N

 for the parity 1 and parity 2 bits, respectively.

Note that for the case of an even number of bits this is simplified to 
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Table 10 below summarizes the resulting parameter choice for the second rate matching stage.

Table 10: Parameters for HARQ second rate matching

	
	Xi
	eplus
	eminus

	Systematic
RM S
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	Parity 1
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	Parity 2
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The rate matching parameter eini  is calculated for each bit stream according to the RV parameters r and s using
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 in the case of puncturing , i.e.,
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 for repetition, i.e., 
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 is the total number of redundancy versions allowed by varying 
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 as defined in 4.6.2. Note that rmax varies depending on the modulation mode, i.e. for 16QAM and 64QAM, rmax = 2 and for QPSK rmax = 4.

Note: For the modulo operation the following clarification is used: the value of (x mod y) is strictly in the range of 0 to y-1 (i.e. -1 mod 10 = 9).
4.5.4.3.1
HARQ Second Rate Matching Stage for Selected Puncturing Rates

For some puncturing rates, HARQ second stage rate matching for the HS-DSCH transport channel shall be done with the method described below, which separates the processing of each stream into two segments. The rate matching algorithm in 4.2.7.5 is used, with the exception that the parameter eminus takes on the value eminus1 when processing the first segment, and the value eminus2 when processing the second segment, with specific parameters calculated below. Bits selected for puncturing which appear as ( in the algorithm in 4.2.7.5 above shall be discarded and are not counted in the streams towards the bit collection.
The size of the first and second segment is 
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. The parameters Xi, eplus, eminus1 and eminus2 are calculated as per table 10a below.

Table 10a: Parameters for dithered HARQ second rate matching

	
	Xi
	eplus
	eminus1
	eminus2

	Parity 1
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	Parity 2
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The rate matching parameter eini is calculated according to the RV parameters r and s using
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 is the total number of redundancy versions allowed by varying 
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 as defined in 4.6.2. Note that rmax varies depending on the modulation mode, i.e. for 16QAM and 64QAM rmax = 2 and for QPSK rmax = 4.

Note: For the modulo operation the following clarification is used: the value of (x mod y) is strictly in the range of 0 to y-1 (i.e. -1 mod 10 = 9).

4.5.4.4
HARQ bit collection

The HARQ bit collection is achieved (…).
---------------------------------------------------- end algorithm description -----------------------------------------------------
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