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1
Introduction
Way forward on eDL-MIMO CSI reporting accuracy requirements were approved during the RAN4#61 

meeting in [1], and the framework document is updated in [2].
In this contribution, we provide our 8Tx TDD simulation results for both static channel CQI tests and frequency non-selective channel CQI tests, with CSI reference symbols.
For static CQI, the SNR test points are already specified in Table 2 of [2], and we presented the CQI distribution and BLER performance for those particular SNR test points. Our simulation results show that the CQI distribution and BLER performance requirements are met for the given test points.
For frequency non-selective CQI, since the SNR test points are still TBD according to Table 4 of [2], we present the throughput ratio γ (ratio of adaptive CQI to median CQI) for a wide range of SNR and fraction of reported CQI outside the set [Median CQI -1, Median CQI +1] ≥α . Based on our simulation results, we give proposal of SNR test points for frequency non-selective CQI test as well as throughput ratio requirements.
2
Results
2.1 CQI static channel tests: 8x2: PUCCH 1-1, submode 1 (CSI reference symbols)
For static CQI tests, 2 layer transmission are used, and report mode is PUCCH 1-1 submode 1. Simulation settings are listed in Table 1, which is according to Table 2 of [2].In our simulation, PMI is fixed to 0. 
Table.1 Simulation setup for CQI reporting definition under AWGN conditions (TDD) 
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	[0]
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	dB
	[0]
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	dB
	[TBD]

	CRS reference signals
	
	Antenna ports [0, 1]

	CSI reference signals
	
	Antenna ports [15,…,22]

	CSI-RS periodicity and subframe offset
TCSI-RS / ICSI-RS
	
	[5/ 3]

	CSI-RS reference signal configuration
	
	[0]

	Propagation condition and antenna configuration
	
	Clause B.1 ([8 x 2])

	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0020 0000 0000 0001 0000]

	SNR (Note 2)
	dB
	4
	5
	10
	11
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	dB[mW/15kHz]
	-94
	-93
	-88
	-87
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for CQI/ second PMI
	
	[TBD]

	Physical channel for RI reporting
	
	PUCCH Format 2

	PUCCH Report Type for RI/ first PMI
	
	[TBD]

	Reporting periodicity 
	ms
	Npd = 5

	CQI delay
	ms
	10

	cqi-pmi-ConfigurationIndex
	
	3

	ri-ConfigIndex
	
	805 (Note 4)

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
Reference measurement channel according to Table [A.4-X] with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.
Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#7 and #2..
Note 4:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification.


Our simulation results for static CQI are shown in Table 2.

Table 2 Static CQI test results
	SNR (dB)
	Frequency of wideband CQI1 reports in {median CQI1-1, median CQI1+1} (%)
	BLER for (CQI0-1, CQI1-1)
	BLER for (CQI0+1, CQI1+1)

	4
	100
	(0,0)
	(1.00,1.00)

	5
	100
	(0,0)
	(0.83,0.83)

	10
	100
	(0,0)
	(1.00,1.00)

	11
	100
	(0,0)
	(0.52,0.52)


From Table 2, we can see that we meet the requirement that for both codewords, the BLER is less or greater than 0.1 depending on whether CQI-1 or CQI1+1 is used, and conclude that the SNR test points are suitable. We support the adoption of the requirement that the wideband CQI1 shall be within the set {median CQI1-1, median CQI1+1} for more than 90% of the time.
2.2 CQI frequency non-selective channel tests: 8x2: PUCCH 1-1, submode 2 (CSI reference symbols)

For CQI frequency non-selective channel tests, 1 layer transmission is used, and the report mode is PUCCH 1-1 submode 2. Simulation settings are listed in Table 3, which is according to Table 4 of [2].In our simulation, PMI is fixed to 0.

Table 3: Simulation setup for CQI reporting under frequency non-selective channel (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB
	TBD

	SNR (Note 3)
	dB
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	[XP  (8 x 2)]

	CRS reference signals
	
	Antenna ports 0, 1

	CSI reference signals
	
	[Antenna ports 15,…,22]

	CSI-RS periodicity and subframe offset
TCSI-RS / ICSI-RS
	
	[5/ 3]

	CSI-RS reference signal configuration
	
	[2]

	CodeBookSubsetRestriction bitmap
	
	[ 0x0000 0000 0000 0020 0000 0000 0001]

	Reporting mode
	
	PUCCH 1-1 (Sub-mode: 2)

	Reporting periodicity
	ms
	Npd = [5]

	CQI delay
	ms
	[10]

	 Physical channel for CQI/ PMI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type for CQI/ PMI
	
	2

	Physical channel for RI reporting
	
	PUCCH Format 2

	PUCCH report type for RI
	
	[3]

	cqi-pmi-ConfigurationIndex
	
	[3]

	ri-ConfigIndex
	
	805 (Note 5)

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and Table A.4-7 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level. 

Note 4:
To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#2 and #7.
Note 5:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification.



Figure 1 shows the fraction of reported CQI outside the set [median CQI-1, Median CQI +1], and Figure 2 shows the throughput ratio of adaptive CQI to median CQI. 
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Figure 1 Fraction of repprted CQI outside the set [Median CQI -1, Median CQI +1]
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Figure 2: Throughput ratio of adaptive CQI to median CQI in EPA 5 non-frequency selective channel

Based on the results shown for the frequency non-selective fading test, we propose the followings:

Proposal 1: SNR test levels can be set at [-3, -2dB] and [4, 5dB].

Proposal 2: Re-use Rel-8/9 throughput ratio requirements (gamma) = [1.05]
Proposal 3: Re-use Rel-8/9 alpha requirements = [20%]
3
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