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1 Introduction

In [1], a two stage rate matching approach is used to implement HARQ functionality for HSDPA. It has been assumed that the functional blocks of the HSDPA transport channel processing chain can be considered separately. From experience of implementing the transport channel processing chain, it is clear that the functional blocks cannot be treated separately. It is necessary to make certain assumptions regarding bit collection in implementing Nokia’s two-interleaver scheme [2] (for solving the clustering issue); it is necessary to make assumptions regarding physical channel segmentation when implementing Samsung’s SMP scheme [3]. The performance of these schemes will vary depending on assumptions made for bit collection and physical channel segmentation. A proposal for the complete transport channel processing chain such as the Motorola scheme [4] can be implemented as is.
In this contribution, a bit collection scheme is proposed. Whether this bit collection scheme is adopted or not, RAN1 needs to have a common understanding of the bit collection process in HSDPA before meaningful performance comparisons can be made for proposals at the lower end of the transport channel processing chain (notably bit priority mapping and interleaving).

2 Two Stage Rate Matching

The draft CRs to 25.212 [5] and 25.222 [6] include Figure 1. It is understood that a bit pruning operation is performed after the first rate matching stages for parity 1 and parity 2 bits such that bits marked for puncturing are deleted. 
Figure 2 explicitly shows HS-DSCH hybrid ARQ functionality including the bit pruning operations. In Figure 2, the bits 
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Figure 1 - HS-DSCH hybrid ARQ functionality figure from 25.212 / 25.222 CRs
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Figure 2 - HS-DSCH hybrid ARQ functionality including bit pruning
The release 99 bit collection functionality assumes that the number of systematic bits, parity 1 and parity 2 bits entering the bit collection function are equal
 (where the bits entering the bit collection function can take on the values 
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). This assumption is no longer valid for HSDPA due to the bit pruning function following first stage rate matching. The bit collection function for HSDPA needs to be defined.

3 HSDPA Bit Collection

In this section a bit collection function is proposed for HSDPA. Since it is assumed that the functional blocks of the HSDPA transport channel processing chain may be considered separately, it is assumed that bit priority mapping and interleaving schemes will adapt to the defined bit collection function.

It is proposed that the general approach adopted by Release 99 bit collection is adopted for HSDPA bit collection. Release 99 bit collection is adapted to account for the unequal number of systematic, parity 1 and parity 2 bits. Figure 3 illustrates the proposed HSDPA bit collection functionality.
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Figure 3 - HSDPA bit collection sub-blocks

The proposed functionality is simply to pad the input bit streams to the Release 99 bit collection functionality with 
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)and to then apply the Release 99 bit collection algorithm. This functionality is defined explicitly below :

The bit streams in Figure 3 are defined as :
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parity 2 bits where 
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The bit padding functionality is defined as :

[image: image20.wmf]k

x

,

1

:

[image: image21.wmf]k

k

y

x

,

1

,

1

=

for k = 1,… Nsys and 
[image: image22.wmf]¶

=

k

x

,

1

 for k = Nsys+1,…Ndata

[image: image23.wmf]k

x

,

2

:

[image: image24.wmf]k

k

y

x

,

2

,

2

=

for k = 1,… Np1 and 
[image: image25.wmf]¶

=

k

x

,

2

 for k = Np1+1,…Ndata

[image: image26.wmf]k

x

,

3

:

[image: image27.wmf]k

k

y

x

,

3

,

3

=

for k = 1,… Np2 and 
[image: image28.wmf]¶

=

k

x

,

3

 for k = Np2+1,…Ndata
The bit ordering functionality is defined as :
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The bit pruning functionality is defined as :

After the bit collection, bits zk with value 
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, are removed from the bit sequence. Bit f1 corresponds to the bit z,k with smallest index k after puncturing, bit f2 corresponds to the bit zk with second smallest index k after puncturing, and so on.
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, the proposed HSDPA bit collection functionality is functionally the same as for Release 99; systematic, parity 1 and parity 2 bits will be spread evenly throughout the bit stream (as illustrated in Figure 4
). For self decodable transmissions  and if 
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, the output of the proposed HSDPA bit collection function will initially consist of a mixture of systematic, parity 1 and parity 2 bits and latterly solely of systematic bits : systematic, parity 1 and parity2 bits will not be evenly spread throughout the bit stream at the output of the bit collection function (as illustrated in Figure 5).
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Figure 4 - bit pattern at output of HARQ block for nUE = 90, nTTI = 90, ndata = 50
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Figure 5 - bit pattern at output of HARQ block for nUE = 60, nTTI = 90, ndata = 50
4 Conclusion
An HSDPA bit collection block has been proposed in this document. The proposed bit collection block performs as per the release 99 bit collection operation if first stage rate matching is transparent. When a UE buffer limitation applies, the proposed bit collection functionality bunches systematic bits towards the tail of the output bitstream.

It is important that there is a common understanding of the bit collection (and physical channel segmentation) operations within RAN1. Without such a common understanding, it is not possible to meaningfully compare performance of schemes lower in the transport channel processing chain such as bit priority mapping and interleaver operation.
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� for the purposes of simplicity, a 10ms TTI is assumed when Release 99 bit collection is considered and Ni mod 3 = 0 corresponding to no radio frame equalisation (as per HSDPA).


� In � REF _Ref1551547 \h ��Figure 4� and � REF _Ref1551581 \h ��Figure 5�, the nTTI, nUE and ndata are lower than they could be in practice for the sake of readability of the diagrams.
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