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1 Introduction

Up to now the specifications [1] and [2], regarding the topic multiplexing and channel coding for FDD and TDD, respectively, contain no description how the parameters for rate matching in case of multiple Transport Channels to be multiplexed actually are determined. Therefore a new section ‘Determination of Rate Matching Parameters‘, 4.2.4.1 in [1] and 6.2.4.1 in [2], respectively, should be introduced based on the method described in [3] and [4]. Only that part of the proposed algorithm is considered, which is executed within Layer 1.

2 Algorithm and Procedure

At connection set-up, for each CCTrCH an unequivocal set of m physical channels with the respective capacity of Nj,data bits is indicated to the Layer 1, to be used for transmitting the required TrCH. The physical layer has to know an unequivocal order for the allocation of these physical channels, dependent on the total amount of bits after multiplexing. 

Furthermore, for each transport channel i with i=1..n within the CCTrCH the Static Rate matching Factor SRFi is signalled to the physical layer as part of the semi-static transport format. Each SRFi includes both, the individual balancing for the respective bearer and a common normalising factor, which is chosen differently depending if dynamic rate matching has to be performed or not.

For FDD downlink without dynamic rate matching, SRFi defines exactly the relative amount of puncturing or repetition to be applied to each block size NC,i. To avoid unnecessary puncturing and DTX, in this case the SRFi-values has to be normalised that way to guarantee the complete filling of the granted physical channels  at least for one TFC. This occurs if maximum number of bits after rate matching is transmitted for one frame.

The number of bits which are to be added or removed to/from each TrCH in each TTI by means of repetition or puncturing, respectively, then is yielded by the following formula ( (...( means rounding downwards):

(Ni  =  (SRFi  ( NC,i( - NC,i   
for all i = 1 .. n










(1)
For FDD uplink and TDD using dynamic rate matching, the actual rate matching factor RFi applied to each block of size NC,i for any transport  channel i after 1st interleaving, is given as the product of SRFi with DRF (Dynamic Rate matching Factor), which is common for all bearers to be multiplexed:

RFi = DRF ( SRFi,
 for i = 1..n











(2)
All SRFi have to be normalised by means of the higher layer to guarantee that with DRF=1 exactly the minimum number of bits in the multiplex signal is achieved without violating the required BER for any TrCH. Then, in the physical layer during each frame a certain DRF value with DRF ( 1 is calculated to enable the complete filling of all required physical channels.

First, the required physical channel number msel has to be determined. For this purpose, the following formula describes in each frame the dependency between the transmission capacity required by n transport channels on the left side and the transmission capacity offered by m’ physical channels on the right side: 
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(3)

In this formula with DRF=1 so many physical channels have to be selected in a predefined order, until the right side equals or exceeds the left side (msel ( m):
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(4)
After having determined msel, formula (4) is solved for DRF with the equal sign:
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(5)

The amount of bits (Ni to be punctured or repeated in each frame is determined unequivocally by application of the following formulas:
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        for all k = 1 .. n
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   for all i = 1 .. n




(8)
 
The principle of the formulas above is illustrated by the figure below  where :

n = 4 is the number of blocks and for for all i = 1 to n
Ni = (Ni + NC,i 
is block size after rate matching by formula above
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is the block “size” in floating point with no rounding (
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 is not necessarily integer)
In figure 1 the difference between Ni and 
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Figure 1: Example of uniform rounding of block sizes
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 The flow charts in figure 2 are summarising the procedures for both, with and without dynamic rate matching.
Figure 2: Rate Matching flow chart for FDD uplink as well as TDD (left) and FDD downlink (right)

3 Conclusion

The proposal given in section 2 of this paper should be adopted to both, [1] and [2]. 
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