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1. Introduction

This paper looks for the relation among AMC selection, rate matching and the size of transport block size. As it is known, these have following function and characteristics. 

· AMC selection: in addition to changing modulation scheme, the rate of puncturing is also varied such as 1/2, 3/4.

· Rate matching: the adjustment of the data size of the higher layer information and the data size of physical channel.
· Transport block size: this is the data of the higher layer information.

There was the proposal for applying uplink rate matching [2]. We also look for the relation between that proposal and DTX.

2. Discussion
2.1 AMC selection and rate matching

To having dual function of the puncturing makes unequal distribution of the puncturing pattern. This degrades the performance at certain level. The higher layer information size should be different from the physical number of bits and we assume always some kind of rate matching is necessary. So we propose rate matching also works for AMC. We also think this can reduce the complexity of NodeB/UE because puncturing is carried out only at once.
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Figure 1 AMC selection and rate matching

2.2 Transport block size and AMC selection

The current higher layer has a limitation that all the transport block size is equal. Following are cited from the section 7.1.3 of [1]. 

The Transport Block Size is always fixed within a given Transport Block Set, i.e. all Transport Blocks within a Transport Block Set are equally sized.
This brings the limitation of the higher layer information size is limited for the multiple of transport block size.

Let's consider the case of transport block size of 336 bits, which is used in TS34.108. Another example size is 400 bits.

The meaning of each column in table 1 and 2 is the following.

Target FEC rate is cited from [3]. From the higher data size limitation, we cannot get FEC rate, which described in [3]. So we used the word of "target". We didn't calculated 8PSK because there is the proposal to remove 8PSK[4] and we support their proposal.

The number of physical bits in 3 slots length: This is coming from 1 slot TTI with 3 codes or 3 slots TTI with 1 code in SF=16.
Number of bits before encoding is calculated from following equation. We assume CRC size is 16.
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Actual FEC rate is calculated from following equation.
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Table 1 the example of 336 bits

	MCS level
	Modulation scheme
	Target FEC rate
	The number of physical bits in 3 slots length
	Number of transport blocks
	Number of bits before encoding
	Actual FEC rate

	7
	64QAM
	0.75
	2880
	6
	2032
	0.71 

	6
	16QAM
	0.75
	1920
	4
	1360
	0.71 

	5
	16QAM
	0.5
	1920
	3
	1024
	0.53 

	3
	QPSK
	0.75
	960
	2
	688
	0.72 

	2
	QPSK
	0.5
	960
	1
	352
	0.37 


Table 2 the example of 400 bits

	MCS level
	Modulation scheme
	Target FEC rate
	The number of physical bits in 3 slots length
	Number of transport blocks
	Number of bits before encoding
	Actual FEC rate

	7
	64QAM
	0.75
	2880
	5
	2016
	0.70 

	6
	16QAM
	0.75
	1920
	4
	1616
	0.84 

	5
	16QAM
	0.5
	1920
	3
	1216
	0.63 

	3
	QPSK
	0.75
	960
	2
	816
	0.85 

	2
	QPSK
	0.5
	960
	1
	416
	0.43 


 From above table, we can see following results.

· In the example of 360bits, to change the number of transport blocks can fit to the "target" FEC rate.

· The setting of the transport block size has an impact to FEC rate. The target FEC rate of TR is sometimes impossible depending on the transport block size.

· MCS level of one that is QPSK and 1/4 rate is impossible in above combination because only one TrBlk is send in above setting.

· In the MCS level 3 of table 2 has too much puncturing is carried out.

In above discussion, we kept the number of physical symbol constant. We should see the relation if number of physical symbol variable (= the number of codes/slots also change according to the MCS level). This case has a selection of AMC has an influence to the assignment of the number of the codes. 

We also should see in the case of rather big size of transport block and physical bits case.

2.3 Uplink rate matching scheme in rel99 and HS-DSCH

In the last meeting, Panasonic made a comment that applying uplink rate matching scheme of release 99 to HS-DSCH [1] requires to change the power level of HS-PDSCH as similar as uplink of release 99 for keeping bit energy constant. But in the second thought, the same effect can be applied based on changing the threshold level of MCS selection. This means to apply uplink method does not require changing the power of HS-DSCH. So we don't think to increase the complexity of QAM demodulation by their proposal.

Based on above conclusion, we think inserting DTX wastes the resource of transmission timing. So we don't think DTX is necessary in HS-DSCH.

2.4 Repetition and 1/4 code

To have same turbo FEC coder/decoder from release 99, we propose to get 1/4 code by the repetition method from 1/3 code. This simplifies the UE turbo decoder and the possibility of reuse release 99 of NodeB turbo encoder. From the TR of HSDPA [1], 1/4 code is only used in MCS level 1 and the system performance gain from 1/4 code is small [3]. So we don't think this brings the performance degradation so much.

3. Conclusion
We looked for the relation of AMC selection, rate matching and transport block size. 
· We proposed to use rate matching as AMC and not introducing new puncturing layer.

· The choice of transport block size has an effect of AMC coding rate.

· We propose DTX is not necessary for HS-DSCH.

· We propose to use the repetition to get 1/4 code for AMC selection if 1/4 FEC code rate is necessary.
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