
TSG-RAN Working Group 1 Meeting #24
R1-02-0234

Orlando, U.S.A.

February 18 – February 22, 2002


Agenda Item:
HSDPA

Source: 
Motorola

Title:
Enhancement of IR for HSDPA

Document for: 
Approval


1. 
Two-stage rate matching is the current working assumption for the IR scheme for HS-DSCH.  It uses two stages of rate matching where the first stage is used to match the amount of coded bits to the UE buffering capability and the second stage is used to generate the different redundancy versions.  Two parameters control the generation of the redundancy versions, a self-decodability parameter 
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 and 
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 variation parameter 
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. The goal of the 
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 variation parameter is to enable robust retransmissions by orthogonalizing available redundancy versions that contain the same self-decodability parameter 
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. While the current working assumption meets this goal, the puncturing pattern resulting from the combination of two such redundancy versions is non-uniformly spaced throughout the encoding trellis which can lead to a loss in performance.  In this paper, an enhancement of the current scheme is proposed which results in a uniform puncturing pattern and corresponding performance improvement at no additional cost in complexity. 

2. Enhancement of the two-stage rate-matching scheme

The current 3GPP HARQ scheme for HS-DSCH is based on the rate-matching algorithm defined in [1].  The First Rate Matching block is used to adjust the number of available coded bits at the Node-B to the UE’s buffer size. The Second Rate Matching block is then used to rate-match and select the set of coded bits for transmission, given the 
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 variation parameter 
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 and the self-decodability parameter 
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. According to [1] “The rate matching parameter eini  is then calculated for each bit stream according to the according to the RV parameters r and s using
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 MACROBUTTON MTPlaceRef \* MERGEFORMAT (1.1)

in the case of puncturing , i.e.,
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 MACROBUTTON MTPlaceRef \* MERGEFORMAT (1.2)

for repetition, i.e., 
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While varying 
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 does result in mutually orthogonal puncturing patterns, their composite does not result in a uniformly patterned puncturing scheme as shown in Figure 1. In the scenario shown in Figure 1, both transmissions are self-decodable with the Parity 1 codeword bits of the first transmission consisting of the 4th , 10th , 16th , … trellis sections and those of the second transmission consisting of the 3rd , 9th , 15th , … sections. The IR combined trellis based on the first two transmissions is therefore concerned with the 3rd , 4th ,9th ,10th ,15th ,16th , … stages in the trellis.
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Figure 1 Current Parity 1 Trellis with Ninfo=720 bits, Codeword = 960 bits

Instead of calculating the rate matching parameter 
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e

 using equations 
(1.2)

, it is proposed that (1.1)

 and  GOTOBUTTON ZEqnNum315191  \* MERGEFORMAT  be calculated for each bit stream according to the eini variation parameter r using
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in the case of puncturing , i.e.,
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for repetition, i.e., 
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, where 
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 and 
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 is the total number of redundancy versions allowed by varying 
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.

The resulting puncturing pattern both retains orthogonality between redundancy versions but is now uniformly spaced throughout the composite IR combined trellis as shown in Figure 2.
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Figure 2 Proposed Parity 1 Trellis with Ninfo=720 bits, Codeword = 960 bits

3. Results and conclusion

Both the proposed and current working rate-matching 
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 variation schemes were simulated over an AWGN channel as shown in Figure 3. As can be seen from the simulation results there is about a 0.2-0.3dB difference in FER performance between the proposed scheme and current working assumption after two transmissions.  In view of the above, the proposed scheme offers a useful improvement over the current working assumption, with zero increase in complexity. A text proposal follows.

4. Text Proposal

The proposed text for TS 25.212 is as follows.










The rate matching parameter eini (see subclause 4.2.7.5 above) 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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.
The proposed text for TS 25.222 is as follows.










The rate matching parameter eini (see subclause 4.2.7.3 above) 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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Figure 3 Ninfo = 720, Codeword length = 960
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