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1.Introduction 

Now two-step mode signalling is used for HSDPA downlink signalling transmission. UE accesses HSDPA services on HS-PDSCH while receiving voice or higher layer signalling on downlink DPCH. In this contribution, we present two kinds of possible methods to carry HI on DPCH. 

Option 1: allocated bits for HI are separated from DPCH burst directly. 

Option 2: TPC bits pattern are changed and unused bit patterns are added to represent the transmission of HI. 

2. Option 1

One symbol (two bits for QPSK modulation and three bits for 8PSK modulation) is allocated for HI in one DPCH burst to support high reliability of HI reception. In the following figure, HI is located before 1st and 3rd part of TFCI. It can be seen as HI borrows one symbol from data symbols and some data can be punctured in procedure of physical channel mapping.
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HI is one part of data symbols, and modulation and spreading for HI are done together with other data symbols. Repetition code for HI is adopted to improve correctness of decoding.

	HI
	HI meaning

	00
	False

	11
	True


The error rate of HI equals to the following equation: 
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Some other forms of HI position are available, but we should guarantee the reliability of HI reception to some extent and the easy decoding of DPCH. Further simulation should be analyzed on it.
Advantages: 

· Provide the lower error rate of HI to get better transmission reliability.


Disadvantages:

· We should change the burst structure of DPCH.

3 Option 2

HI is not explicitly separated from data symbols, but the part of TPC field is used to carry HI symbol together with TPC command. TPC has two kinds of values defined in TS 25.211: “00” for down command and “11” for up command. We can represent the combination values of TPC and HI utilizing the unused “01”and “10” value for TPC. The Table 1 lists the mapping rule specifying the TPC command and HI:

Table 1 TPC bit pattern for QPSK 

	TPC bits
	TPC command
	TPC Meaning
	HI Meaning

	00
	‘Down’
	Decrease Tx Power
	HI is false

	01
	‘Down’
	Decrease Tx Power
	HI is true 

	10
	‘Up’
	Increase Tx Power
	HI is true

	11
	‘Up’
	Increase Tx Power
	HI is false


This option is very simple and easy to implement. 

Analysis of this option:

The symbol error probability of TPC with repetition coding scheme and the symbol error probability of TPC with modified coding scheme can be seen from following equations (2) and (3). 

We assume symbol error probability for TPC symbol is
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 for repetition coding case, and 
[image: image4.wmf]Pn

 for no coding case.

So when TPC is interpreted from true to false, the error rate 
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For no coding case, the following equation fulfills
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. So the error rate gain is 
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Annex A gives the picture of 
[image: image14.wmf]21

P

 and the upper and lower bound of 
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From the above inequality (4), 
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ranges from 0 to 1.25dB.

What’s more, the probability of TPC symbol error is smaller than other data in the same burst because of the special position of TPC. So the TPC error which leads to misjudgement of transmit power won’t have much impact on power control. 

The error rate of HI in option 2 equals to
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, and the loss resulted from option 2 compared to option 1 is also 0 to 1.25dB. However, the transmission of HI is fractionated and therefore, we can expect that the error rate of HI will not affect very much on HS-DSCH reception.

Advantages: 

· Easy to implement.

· Doesn’t change the structure of DPCH burst.

Disadvantages:

· The maximum increase of 1.25dB in error rate of HI compared to option 1.

· The maximum increase of 1.25dB in error rate of TPC command.

4 Conclusion

Two methods for HI transmission in 1.28Mcps TDD are proposed. The characteristics and performance are described and analyzed. Comparing two options, we recommend option 2 because it doesn’t have any impact on burst structure and only affect TPC coding scheme, while it has a small loss of error rate performance.
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Annex A
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