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1 Introduction
In previous RAN4 ad hoc meeting, the issue on TDD requirements for the CSI scenarios was discussed [1]. It was thought that FDD has been mostly assumed in the CSI simulations, while TDD performance has been considered only in a few contributions. The question whether we should directly adopt the FDD requirements to TDD was raised and all the companies were invited to verify how to incorporate the TDD requirements.
This contribution presents our simulation results and analyses on this issue. As shown in TS36.101, the requirements for the CQI definition under AWGN conditions and the PMI reporting have been fully discussed and determined. The remaining issues are on the CQI report under fading channel and RI test. In this contribution, we mainly focus on CQI reporting TDD requirements under fading channels in this contribution.
2 CQI requirement
CQI requirements are decided by several factors:
1. Channel estimation accuracy: we use the channel state information in CRS position to estimate real-time CQI value, and use channel state information in data RE to estimate the PUSCH data.
2. Noise estimation

3. CQI estimation algorithm and detector algorithm

4. CQI report delay

5. CQI report period

6. System configuration: Antenna configuration(1T2R), propagation channel, channel correlation, report mode,SNR etc
All the simulation assumptions have little impact on the CQI performance between TDD and FDD mode except CQI report delay and period, channel estimation. CQI report delay and CQI report period have much impact on CQI link performance because reported CQI mismatch real channel condition. Channel estimation may have some impact on the performance; it much depends on the implementation algorithm, because some companies may estimate the channel state using two adjacent CRS. But in TDD UL-DL switch point we have no such information.  
2.1 PUCCH 1-0

Simulation results for PUCCH 1-0 have been shown in Table 1. The CQI distribution difference between TDD and FDD is little, because this requirement only associates with the channel estimation performance. Throughput ratio difference associates with the channel estimation, CQI report delay and period. CQI period for FDD is 2ms and TDD is 1ms. CQI delay for FDD is 8ms, minimum CQI delay for TDD is 8ms, and some sub-frames are larger than 8ms. Because all this chance is small, the performances between the two systems are small. Maximum throughput ratio difference is only 0.06 and BLER is 0.03. 
Table 1: Simulation results PUCCH 1-0 
	SNR [dB]
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	6
	1.42
	1.41
	0.01
	0.32
	0.35
	-0.03
	0.16
	0.19
	-0.03

	7
	1.27
	1.21
	0.06
	0.31
	0.32
	-0.01
	0.16
	0.18
	-0.02

	12
	1.2
	1.18
	0.02
	0.34
	0.33
	0.01
	0.15
	0.16
	-0.01

	13
	1.35
	1.33
	0.02
	0.35
	0.32
	0.03
	0.15
	0.17
	-0.02


Based on the analysis and simulation results above, the requirement for FDD can apply to the TDD mode as shown in Table 2.
Table-2: minimum requirement (TDD)
	
	Test 1
	Test 2
	BLER

	 [%]
	20
	20
	2%

	 
	1.05
	1.05
	2%


2.2 PUSCH 3-0 with even interference
Simulation results for PUCCH 3-0 with flat interference have been shown in Table 3. The CQI distribution difference between TDD and FDD is little, because this requirement only associates with the channel estimation performance. Throughput ratio difference associates with the channel estimation, CQI report delay and period. CQI period for FDD is same as that for TDD, CQI delay for FDD is 8ms and TDD is 8ms. Maximum throughput ratio difference is only 0.1 and BLER is 0.08. 
Table 3: Simulation results PUCCH 3-0 
	SNR [dB]
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	9
	1.81
	1.75
	0.06
	0.11
	0.10
	0.01
	0.13
	0.15
	-0.02

	10
	1.58
	1.48
	0.1
	0.1
	0.12
	-0.02
	0.11
	0.13
	-0.02

	14
	1.65
	1.67
	-0.02
	0.14
	0.15
	-0.01
	0.11
	0.19
	-0.08

	15
	1.66
	1.75
	-0.09
	0.13
	0.16
	-0.03
	0.11
	0.17
	-0.06


Based on the analysis and simulation results above, the requirement for FDD can apply to the TDD mode as shown in Table 4.
Table 4: minimum requirement (TDD)
	
	Test 1
	Test 2
	

	 [%]
	5
	5
	

	 [%]
	20
	20
	

	 
	1.2
	1.2
	

	BLER
	0.05
	0.05
	


2.3 PUSCH 3-0 with uneven interference

Simulation results for PUCCH 3-0 with uneven interference have been shown in Table 3. The CQI distribution difference is little, because this requirement only associates with the channel estimation performance. Throughput ratio difference associates with the channel estimation, CQI report delay and period. CQI period for FDD is same as that for TDD, CQI delay for FDD is 8ms and TDD is 8ms. Maximum throughput ratio difference is only 0.17 and BLER is 0.03. 
Table 5: Simulation results PUCCH 3-0
	Test

number
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	1
	2.8
	2.7
	0.1
	0.86
	0.88
	-0.02

	2
	2.7
	2.87
	-0.17
	0.86
	0.89
	-0.03


Based on the analysis and simulation results above, the requirement for FDD can apply to the TDD mode as shown in Table 6.

Table 6: minimum requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	60
	60

	 
	2
	2


3 Conclusions
This contribution evaluates the performance difference between FDD and TDD mode, all requirements are proposed above. Since the biggest absolute value of the gap between FDD and TDD cases is 0.17, we think that it would be reasonable to apply the FDD requirement to TDD cases for CQI reporting under fading channel. We hope that it will help the requirement decision.
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