3GPP TSG RAN WG1 Meeting #52bis
R1-081585
Shenzhen, China, March 31 – April 4, 2008
Agenda item:
6.1.4

Source:
ZTE

Title:
Simulation comparison between ACK/CQI joint coding and codeword puncturing method on PUCCH with Extended CP

Document for:     Discussion and Decision

1 Introduction

It was agreed in RAN1#51 meeting to jointly encode CQI and ACK/NAK information on PUCCH with extended cyclic prefix[1], The ACK/NAK error rate has a target of 0.1% and CQI BLER is targeted at 1%. It was thought to be difficult to differentiate these two error rates in a joint encoding scheme and also the ACK/NAK performance gets degraded as the number of CQI bits increases.

[2] provides a solution to keep using (20,A) RM code with sub-coding functionality. In this contribution, the simulation comparison under fading channel between the current ACK/CQI joint channel coding and codeword puncturing method under extended CP [1] are provided. 
2 Simulation assumptions and performance comparison

The simulation assumptions are list below.
Table 1 Link simulation parameters
	PUCCH bandwidth
	1RB/180kHz

	System bandwidth 
	1.25MHz

	PUCCH slot hopping
	enabled

	FFT size
	128 points

	Antenna configuration 
	1 for Tx, 1 for Rx

	Channel
	3GPP TU3km,30km and120km

	Sub-code/joint code
	Current encoding scheme

	Receiver type 
	Maximal-Like 


The fading performance comparisons between current PUCCH format 2a/2b and the proposed codeword puncturing joint encoding method is given in figure 1-6 with different NACK and NCQI  bits. It can be clear find that the ACK/NAK gains of proposed codeword puncturing method are about 2dB of SNR comparison to current joint coding scheme for 0.1% ACK error requirement at low speed UEs, and more gains(>3dB) of SNR compared to current scheme at high speed UEs, meanwhile, the CQI performance are not degrade compared to current scheme under all situations with the requirements of 1% CQI error target.
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Figure 1 Fading performance comparison between current method and proposed codeword puncturing method with NACK=1,NCQI=5,Nd=3 under TU3km
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Figure 2 Fading performance comparison between current method and proposed codeword puncturing method with NACK=1,NCQI=5,Nd=3 under TU30km
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Figure 3 Fading performance comparison between current method and proposed codeword puncturing method with NACK=1,NCQI=5,Nd=3 under TU120km
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Figure 4 Fading performance comparison between current method and proposed codeword puncturing method with NACK=1,NCQI=10,Nd=3 under TU3km
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Figure 5Fading performance comparison between current method and proposed codeword puncturing method with NACK=1,NCQI=10,Nd=3 under TU30km
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Figure 6 Fading performance comparison between current method and proposed codeword puncturing method with NACK=1,NCQI=10,Nd=3 under TU120km
3 Conclusions

This contribution compare the link results between current joint coding scheme and proposed codeword-puncturing method under fading channel for extended CP.Without much impact to the CQI performance, the ACK performance gives at least 2 dB of SNR gains to the current scheme.  
It is proposed to adopt the codeword-puncturing method from this contribution to transmit ACK/NAK and CQI information on PUCCH with extended CP.
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