3GPP TSG RAN WG1 Meeting #50                           
R1-073530
Athens, Greece, 20-24 August, 2007 
Agenda item:

7.2.4
Source:


CATT, Huawei
Title:    
  
PUCCH formats for ACK/NACK and CQI transmission for TDD with FS2
Document for:
Discussion and decision
1. Introduction
Three formats of PUCCH have been defined for frame structure type 1 (FS1) [1]. However, the formats of PUCCH for FS2 have not been discussed carefully. In this document, this issue is discussed.
2. Discussion
Three formats of PUCCH have been defined for frame structure type 1 (FS1) [1]. When the UL control signal is A/N only, the format 0 and format 1 can have the same description for FS1 and FS2. But for format 3, only the FS1 can afford the 20bit payload with the CQI transmission structure A [2].In [3], the hopping structures of PUCCH with FS2 is given, the scheme 1 is preferred which is shown in figure 1. 
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Figure 1: PUCCH intra-slot hopping structure, (a) normal CP, (b) extend CP

When the A/N is transmitted only in PUCCH, the structure preferred is shown in figure 2, where 

The reference signal is defined by
· 1 of 6 shifted ZC sequences

· 1 of 2 orthogonal covers

A/N is defined by

· 1 of 6 shifted ZC sequences

· 1 of 2 orthogonal covers (4 symbols part) or 1 of 3 orthogonal covers (5 symbols part)

With the structure described in figure 2, a maximum of 12 A/Ns can be transmitted simultaneously. The orthogonality is provided in frequency domain by different shifts and/or in time domain by different covers. Where BPSK is adopted for 1 bit A/N and QPSK is adopted for 2 bits A/N.
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Figure 2: Formats for A/Ns transmission, (a) 4 symbols part, (b) 5 symbols part

When the CQI or (CQI+ACK) is transmitted in PUCCH, the structure preferred is shown in figure 3, where
Reference signal defined by
· 1 of 6 shifted ZC sequences

CQI resource defined by

· 1 of 6 shifted ZC sequences

With the structure is consist of (a) and (b), a maximum of 12 bits can be transmitted simultaneously when QPSK is adopted. The orthogonality is provided in frequency domain by different shifts. 
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Figure 3: Formats for CQI transmission, (a) 4 symbols part, (b) 5 symbols part 
3. Conclusion

With the structures described above, the table 5.4-1 in [1] should be instead of by
Table 5.4-1: Supported PUCCH formats.

	PUCCH format
	Modulation scheme
	Number of bits per subframe, 
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	Normal cyclic prefix
	Extended cyclic prefix

	0
	BPSK
	1
	1

	1
	QPSK
	2
	2

	2
	QPSK
	20
	20

	3
	QPSK
	12
	12


Where, the format 0 and format 1 are same for A/Ns transmission with FS1 and FS2. The format 2 is for FS1 only and format 3 is for FS2 only.
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