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1
Introduction
In last RAN4 meeting, such test setup was agreed for TDD CSI test:
· CQI Test: Using same MIMO channel configuration as FDD:  i.e. 4*2 low for TP1 and Clause B.2.4(2*2) for TP2

· RI test: Using same MIMO antenna and channel configuration as FDD i.e. 2*2 for TP1 and 2*2 for TP2
In this contribution, simulation results for TDD were supplied based on agreed test setup. Then based on the simulation results, proposals were given regarding detailed test requirements for TDD.
2 Analysis 
2.1 TDD CSI Simulation results
2.1.1 Fading CQI simulation results
Throughput ratio and BLER for CSI proess3
Firstly, BLER and throughput ratio for CSI process 2 with different receiver types were summarized in table 1.
Table 1 BLER and TP ratio for CSI process2 
	(SNRTP1, SNRTP2) [dB]
	MMSE receiver
	MMSE-IRC receiver

	
	BLER
	TP ratio
	BLER
	TP ratio

	(10,7)
	0.24
	1.48
	0.26
	1.28

	(11,8)
	0.22
	1.51
	0.27
	1.31

	(14,9)
	0.23
	1.31
	0.38
	1.20

	(15,10)
	0.25
	1.32
	0.39
	1.19


CQI Distribution

Secondly, median CQI and percentile (CQI index not in the set {median CQI -1, median CQI +1}) for CSI process 0 was given in table 2 below. 
The minimum and maximum values for CQI percentile across all sub-bands for CSI process 1 was given in table 3 below.
The minimum and maximum values for CQI percentile (a sub-band differential CQI offset level of 0) across all sub-band (sub-band 0~7) for CSI process 2 and 3 with different combinations of power imbalance between TPs and different receiver types were given in table 4.
Table 2: Wideband CQI Distribution for CSI process 0
	SNRTP1 [dB]
	Median CQI
	CQI Distribution

	10
	10
	0.30

	11
	11
	0.27

	14
	12
	0.29

	15
	13
	0.23


Table 3: Sub-band CQI Distribution for CSI process 1
	SNRTP1 [dB]
	CQI Distribution

	10
	0.12/0.18

	11
	0.14/0.17

	14
	0.12/0.17

	15
	0.11/0.18


Table 4: Sub-band CQI Distribution for CSI process 2&3
	MMSE Receiver
	MMSE-IRC receiver

	CSI Process2
	CSI Process3
	CSI Process2
	CSI Process3

	Minimum value
	Maximum value
	Minimum value
	Maximum value
	Minimum value
	Maximum value
	Minimum value
	Maximum value

	0.25
	0.34
	0.15
	0.20
	0.20
	0.31
	0.16
	0.22


Delta Median CQI

Thirdly, minimum delta values of median CQI between CSI processe1 and other CSI processes across all SNR points, and 2 receiver types were summarized in table 5. 
Table 5: Minimum delta values of median CQI between CSI processes 
	CSI process Index
	CSI process 1
	CSI process 2
	CSI process 3

	CSI process 0
	2
	2
	5


2.1.2 RI simulation results
Throughput ration between following RI and fixed RI value (gamma2 for test 1 and gamma1 for test 2) were given in table 6.
Table 6: TP ratio for test 1 and test 2 
	SNRTP1 dB
	Test 1(Gamm2)
	Test 2(Gamma1)

	
	MMSE
	IRC
	MMSE
	IRC

	0 dB
	1.80
	1.71
	1.17
	1.13


2.2 Analysis

Based on such simulation results, it was observed that it is feasible to reuse current agreed FDD CSI test requirements for TDD CSI test cases. 
Furthermore, considering the difference of test set-up between FDD and TDD is marginal:

· HARQ Process: since no HARQ retransmission for RI test, the influence of HARQ can be removed.
· Reference channel: considering, only schedule SF#4, 9 for PDSCH transmission, same reference channel will be applied for FDD and TDD mode.
· ACK/NACK feedback mode: Since only scheduled SF#4, 9 for PDSCH transmission, ACK/NACK feedback is ideal for both FDD and TDD.
· CSI delay: FDD CQI delay can be a fixed 8ms. For TDD, due to UL-DL configuration, CQI delay for different sub-frames is different. CSI delay for sub-frame 4&9 is 11ms. However, considering maximum Doppler frequency shift is not over 5Hz in CSI test, the correlation in time domain is strong. The influence can be neglected.
Based on such observations and analysis, it’s feasible to reuse same test requirements as FDD mode for TDD CSI test cases.
3 Conclusion
In this contribution, detailed simulation results for TDD mode were supplied. Such observation was given:
Observation 1: The difference between simulation results of TDD and FDD mode for fading CQI and RI test cases is marginal.
Based on observation and analysis, we propose:

Proposal1: Reusing same performance requirements as FDD mode for TDD CSI test cases. i.e.:

· Fading CQI test

	CQI  Distribution
	Reporting accuracy for CSI process 2
	Delta CQI between CSI processes

	Wideband CQI- 
	Sub-band CQI-
	Sub-band CQI-%
	BLER
	TP ratio-
	{0,1}
	{0,2}
	{0,3}

	[10%]
	[2%]
	[40%]
	[2%]
	[1.02]
	N/A
	[1]
	[3]


· RI test:

	  (test 1)
	 (test 2)

	[1.0]
	[1.0]
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