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1 Introduction
In this contribution we present simulation results for CSI reporting accuracy for both FDD and TDD. The simulation assumptions are based on [1] if not otherwise stated. We end with a list of proposed requirements for all tests keeping an eye on collected results in [2] – it is more a view on reasonable limits pending availability of more results.
2 CQI reporting tests
The reporting simulations are based on “zero-bias setting” and realistic CQI and RI estimation. 
2.1 PUCCH 1-0

Results for PUCCH 1-0 are shown in Table 1. The BLER denotes the average BLER for the indicated transport formats. 
Table 1: Simulation results PUCCH 1-0 
	Duplex mode
	SNR [dB]
	
	
	BLER

	FDD
	6
	1.18
	0.36
	0.27

	
	7
	1.43
	0.38
	0.27

	
	12
	1.17
	0.35
	0.31

	
	13
	1.00
	0.35
	0.34

	TDD
	6
	1.25
	0.36
	0.21

	
	7
	1.17
	0.37
	0.21

	
	12
	1.30
	0.35
	0.21

	
	13
	1.14
	0.35
	0.22


The throughput ratio for TDD appears slightly larger (A/N multiplexing used) and it may be reasonable to set a slightly tighter requirement than for FDD. 

2.2 PUSCH 3-0 with frequency-flat interference
Results for PUCCH 3-0 with frequency-flat interference are shown in Table 3. The BLER denotes the average BLER for the indicated transport formats when transmitting on any one of the sub-bands with the highest differential CQI offset level. The lowest and highest occurrences of differential CQI offset across the sub-bands are shown. 

We note that there is not any significant difference of between the FDD and TDD results.
Table 3: Simulation results PUCCH 3-0 with frequency-flat interference 
	Duplex mode
	SNR [dB]
	
	Differential CQI offset level of 0

(low)
	Differential CQI offset level of 0

(high)
	BLER

	FDD
	9
	1.02
	0.100
	0.127
	0.60

	
	10
	1.60
	0.113
	0.122
	0.38

	
	14
	1.18
	0.091
	0.119
	0.50

	
	15
	1.50
	0.087
	0.092
	0.40

	TDD
	9
	1.78
	0.088
	0.113
	0.30

	
	10
	1.58
	0.116
	0.124
	0.38

	
	14
	1.63
	0.091
	0.118
	0.25

	
	15
	1.53
	0.082
	0.106
	0.36


2.3 PUSCH 3-0 with frequency-selective interference

Results for PUCCH 3-0 with frequency-selective interference are shown in Table 3. The BLER denotes the average BLER for the indicated transport formats when transmitting on the preferred sub-band (result given for information). 

Table 4: Simulation results PUCCH 3-0 with frequency-selective interference 
	Duplex mode
	Test number
	
	Differential CQI offset level of +2
	BLER

	FDD
	1
	2.17
	0.98
	0.24

	
	2
	2.06
	0.92
	0.27

	TDD
	1
	2.39
	0.97
	0.18

	
	2
	2.23
	0.90
	0.22


3 RI reporting test
For the RI test we consider using #HARQ = 1 instead of #HARQ = 4 to facilitate the test. We give simulation results for both.
For the UE demodulation performance with FRC RAN5 is about to specify the scheduling of retransmissions in order to obtain a more consistent test outcome. Two options have been identified. A similar problem will arise for the RI test that also assumes retransmissions: the open point is the interaction between retransmissions and changing rank indication. To this end we have Note 1 of the tables describing the test configuration in Clause 9.5 of [1]. However, there are also other scheduling cases that need to be specified in order to ensure consistent results, e.g.

· a failing initial transmission of rank one, followed by a report of rank two 
· initial transmission with rank two and both CW failing, then reported (recommended) rank one for retransmission 

The recommended CQI index can also change during the retransmission. In view of this we propose to use #HARQ = 1 which is feasible according to the results herein but pending collected results from other implementations.
Results for #HARQ = 4 are shown in Table 5, with results for #HARQ = 1 and the specified codebook sub-set restriction in Table 6. We also show results for the complementary sub-set of precoders (bitmap 101100 for the follow-RI) which give more balanced CQI reports for the high correlation and slightly higher throughput ratio.
The high 2 value for TDD at high correlation is due to the A/N multiplexing and the bundling in the spatial domain, if ideal reporting is used (counting A/N for each codeword) the ratio is 1.3.

Table 5: RI simulation results, HARQ = 4
	Duplex mode
	
	Test 1
	Test 2
	Test 3

	FDD
	1
	N/A
	1.42
	N/A

	
	2
	1.27
	N/A
	1.56

	TDD
	1
	N/A
	1.20
	N/A

	
	2
	1.35
	N/A
	4.51


Table 6: RI simulation results, HARQ = 1 (“real precoders”)
	Duplex mode
	
	Test 1
	Test 2
	Test 3

	FDD
	1
	N/A
	1.66
	N/A

	
	2
	1.27
	N/A
	1.18

	TDD
	1
	N/A
	1.20
	N/A

	
	2
	1.53
	N/A
	16.4


Table 7: RI simulation results, HARQ = 1 (“complex precoders”)
	Duplex mode
	
	Test 1
	Test 2
	Test 3

	FDD
	1
	N/A
	1.66
	N/A

	
	2
	1.21.
	N/A
	1.29

	TDD
	1
	N/A
	1.23
	N/A

	
	2
	1.45
	N/A
	1.89


4 Proposal 
Next we propose requirement based on the simulations above and also with a view of results summarized in [2]. It appears that in most cases, the requirements for TDD can specified as for FDD. The downlink heavy UL/DL Configuration 2 is used but the TDD A/N reporting gives rise to some differences.
4.1 PUCCH 1-0
Proposed requirements for FDD and TDD are shown in Tables 8 and 9, respectively. From the results above and [2] it appears that the lower BLER limit could be set slightly higher
c) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to [0.05]
The TDD results generate slightly higher throughput ratios (A/N multiplexing used) and from the results above the requirement could be slightly higher than for FDD. However, this has to be confirmed by results for other implementations.
Table 8: Minimum requirement (FDD)

	
	Test 1
	Test 2
	

	 [%]
	20
	20
	

	 
	1.05
	1.05
	


Table 9: Minimum requirement (TDD)

	
	Test 1
	Test 2
	

	 [%]
	20
	20
	

	 
	1.1
	1.1
	


4.2 PUSCH 3-0 with frequency-flat interference
Proposed requirements for FDD and TDD are shown in Tables 10 and 11, respectively. The lower BLER limit could be set as follows (the average BLER always higher than 0.1 under fading conditions):
c) when transmitting on any one of the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.1. 
Table 10 Minimum requirement (FDD)
	
	Test 1
	Test 2
	

	 [%]
	0.05
	0.05
	

	 [%]
	0.25
	0.25
	

	 
	1.4
	1.4
	


Table 11 Minimum requirement (TDD)
	
	Test 1
	Test 2
	

	 [%]
	0.05
	0.05
	

	 [%]
	0.25
	0.25
	

	 
	1.4
	1.4
	


The values for the percentiles should be chosen such that excessive filtering can be captured.
4.3 PUSCH 3-0 with frequency-selective interference
Possible requirements for FDD and TDD are shown in Tables 12 and 13, respectively. These should guarantee that preferred sub-bands are used for frequently-selective scheduling.

Table 12 Minimum requirement (FDD)
	
	Test 1
	Test 2

	 [%]
	70
	70

	 
	1.8
	1.8



Table 13 Minimum requirement (FDD)
	
	Test 1
	Test 2

	 [%]
	70
	70

	 
	1.8
	1.8


4.4 RI 

For the RI reporting test we propose to use on #HARQ = 1 to avoid specifying the scheduling behaviour employed by the test equipment. Proposed requirements for FDD and TDD are shown in Tables 13 and 14, respectively. 
Table 13: RI simulation results (FDD)
	
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	N/A

	2
	1.05
	N/A
	1.1


Table 14: RI simulation results (TDD)
	
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	N/A

	2
	1.05
	N/A
	TBD
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