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1 Introduction
In RAN4 58 meeting, there are many discussions on test framework for CSI tests in [1] [2] [3] [4] [5] [6] base on the framework in [7]. Initial agreements were made in [8].
In this contribution, we give our viewpoint on CSI test framework for CQI, PMI and RI test. In addition a draft CR of static channel is proposed in [11].
2 Open issues
In Rel-8, the static dual-codeword CQI test adopts the fixed PMI and RI test also fixed PMI for each RI selection with no consideration on additional phase shift in each element of the equivalent channel matrix. Consideration on potential impact due to cabling effect was raised in [4]. Tester vendors’ feedback on this issue is recommended.
Proposal 1:  It is recommended to take the tester vendors’ feedback into account when deciding the PMI configuration in static CQI and RI test.
For transmission mode 9, CSI-RS measurement should only base on Channel-State Information (CSI) reference signals [9].  In order to exclude CSI reporting based on CRS, it is proposed to configure different numbers of CRS antenna port and CSI-RS antenna port. Considering the downlink reference signal overhead and interference level measurement accuracy in real network, we propose to configure two CRS ports for simulation.
The two CRS antenna ports can be mapped to 4 or 8 connectors, so the mapping scheme is recommended to be specified although mapping scheme would most likely not impact the performance.
Proposal 2: configure 2 CRS ports in CSI tests to test actual CSI-RS utilization.
The UE would extrapolate the CQI value using CQI reference resources, if a subframe containing CSI-RS does not coincide with a CQI reference sub-frame. The CSI-RS signal is not available for channel estimation in every downlink subframe, which would impact the CSI measure accuracy. The issue is divided into periodic reporting and aperiodic reporting as below:

CQI periodic reporting periodicity could be 2ms, 5ms, 10ms, 20ms… for FDD and 1ms, 5ms, 10ms, and 20ms… for TDD. In order to get significant throughput gain, we can set CSI-RS periodicity 5ms for FDD and 10ms for TDD.

For periodic reporting, if the reporting periodicity is not multiple of the CSI-RS transmission periodicity, the subframe mismatch impact can be tested. If the periodic reporting periodicity is multiple of the CSI-RS transmission periodicity, the subframe offset value between the CSI-RS sub-frame and CSI reference resource can be configured
For aperiodic reporting, it is triggered by eNB and can be configured as periodic in the test. Subframe offset value can be used to create the mismatch between the CSI-RS sub-frame and CSI reference resource 
Proposal 3: the impact of mismatch between CSI reference resource and CSI-RS sub-frame should be covered in the tests 
3 Test cases
The main purpose of Rel-10 CSI test focuses on two aspects, one is the CSI-RS actually utilization and the other is CSI test accuracy wherein the CSI-RS sparse density. Test coverage and test cases number are also other considerations.

3.1 CQI test
3.1.1 Static CQI test
It is proposed to test PUCCH 1-1 for FDD and PUCCH 1-1 sub-mode 1 for TDD. It is feasible that the impact of mismatch between CSI reference resource and CSI-RS sub-frame is taken into account in CQI definition test. 

New Rel-10 parameters are added and highlighted in Yellow. 
Table 1: PUCCH 1-1 static CQI test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Downlink power allocation
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	dB
	0

	CRS antenna ports number
	
	2

	Propagation condition and antenna configuration
	
	 4x2 static channel

	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0100 0000]

	SNR (Note 2)
	dB
	[10]
	[11]
	[16]
	[17]
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	dB[mW/15kHz]
	[-88]
	[-87]
	[-82]
	[-81]
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	dB[mW/15kHz]
	-98
	-98

	CSI-RS SubframeConfig
	
	[0]

	CSI-RS reference signal configuration
	
	[0]

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUCCH Format 2

	PUCCH Report Type for CQI/PMI
	
	2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	NP = 5

	cqi-pmi-ConfigurationIndex
	
	6

	ri-ConfigIndex
	
	1 (Note 3)

	Note 1:
Reference measurement channel according to Table [A.4-X] with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
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:
It is intended to have UL collisions between RI reports and HARQ-ACK, since the RI reports shall not be used by the eNB in this test.


3.1.2 Fading CQI test
Same test methodology of Rel-8 can reuse for Rel-10.  Fixed PMI is preferred in order to exclude the precoding effect. High correlation would make channel direction nearly constant. 
PUCCH 1-1 and PUSCH 3-1 can be covered by FDD 4TX configuration and PUCCH 1-1 sub-mode 2 and PUSCH 3-1 can be covered by TDD 8TX configuration. 
Table 2: Frequency non-selective scheduling CQI test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Downlink power allocation
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	dB
	0

	SNR (Note 3)
	dB
	[6]
	[7]
	[12]
	[13]
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	dB[mW/15kHz]
	[-92]
	[-91]
	[-86]
	[-85]
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	High (4 x 2)

	CRS antenna ports number
	
	2

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001

	CSI-RS SubframeConfig
	
	[0]

	CSI-RS reference signal configuration
	
	[2]

	Reporting mode
	
	[PUCCH 1-1]

	Reporting periodicity
	ms
	NP = 2

	CQI delay
	ms
	8

	 Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	1

	Max number of HARQ transmissions
	
	1

	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 2-5 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 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#1, #3, #7 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.


Table 3: Frequency-selective CQI test (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Downlink power allocation
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	dB
	0

	 SNR (Note 3)
	 dB
	[9]
	[10]
	[14]
	[15]

	
[image: image14.wmf])

(

ˆ

j

or

I


	dB[mW/15kHz]
	[-89]
	[-88]
	[-84]
	[-83]
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	Clause B.2.4 with 
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	Antenna configuration
	
	4 x 2

	CRS antenna ports number
	
	2

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001

	CSI-RS SubframeConfig
	
	[0]

	CSI-RS reference signal configuration
	
	[4]

	Reporting interval
	ms
	5

	Sub-frame offset CSI reporting
	
	[0]

	CQI delay
	ms
	8

	Reporting mode
	
	[PUSCH 3-1]

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

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

Note 2:
Reference measurement channel according to Table A.4-4 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.


3.2 PMI test

In order to achieve the significant gain, we propose that CSI-RS transmission sub-frame coincide with a CSI reference resource sub-frame. 
Regarding the 8Tx multiple PMI measurement in high correlation channel, W1 wideband precoder has main direction and each W2 sub-band precoder has chance to be selected as shown in Figure 1. 
For 4Tx PMI tests, for the denominator of the throughput ratio, random PMI is used.
For 8Tx single PMI test, for the denominator of the throughput ratio, random W1 and random W2 are used.
For 8Tx multiple PMI test, for the denominator of the throughput ratio, fixed W1 and random W2 are used.
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Figure 1: 8Tx multiple PMI selection in high correlation

Table 4: PMI test (FDD and TDD)
	Parameter
	Unit
	Single PMI(FDD)
	Multiple PMI(FDD)
	Single PMI(TDD)
	Multiple PMI(TDD)

	Bandwidth
	MHz
	10
	10
	10
	10

	Transmission mode
	
	9
	9
	9
	9

	Uplink downlink configuration
	
	N/A
	N/A
	2
	2

	Special subframe configuration
	
	N/A
	N/A
	4
	4

	Propagation channel
	
	[EVA5]
	[EVA5]
	[EVA5]
	[EVA5]

	Precoding granularity
	PRB
	50
	6
	50
	6

	Correlation and antenna configuration
	
	Low 
ULA 4 x 2
	Low 
ULA 4 x 2
	High

    XP 8 x 2
	High

    XP 8 x 2

	CRS antenna ports number
	
	2
	2
	2
	2

	CSI-RS SubframeConfig
	
	[0]
	[0]
	[0]
	[0]

	CSI-RS reference signal configuration
	
	[6]
	[8]
	[0]
	[4]

	Downlink power allocation
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	dB
	0
	0
	0
	0

	Reporting mode
	
	PUSCH 3-1
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	[5]
	[5]
	[10]
	[10]

	 PMI delay 
	ms
	8
	8
	8
	8

	Subframe offset CSI reporting
	
	[4]
	[4]
	[4]
	[4]

	Modulation and Coded rate
	
	QPSK 1/3
	16QAM 1/2
	QPSK 1/3
	16QAM 1/2

	Max number of HARQ transmissions
	
	4
	4
	4
	4

	Redundancy version coding sequence
	
	{0,1,2,3}
	{0,1,2,3}
	{0,1,2,3}
	{0,1,2,3}


3.3 RI test
Absolute throughput is recommended to be used as the test metric for Rel-10 RI test due to the receiver agnostic consideration. Simulation parameters are shown below.

Table 5: RI test (FDD)
	Parameter
	unit
	value
	Note

	Bandwidth
	MHz
	10
	

	PDSCH transmission mode
	
	9
	

	Downlink power allocation
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	dB
	0
	

	Antenna configuration
	
	[4T2R]
	

	CRS antenna ports number
	
	2
	

	Channel 
	
	[EPA5]
	General channel model such as ULA EPA is our preference for its simplification. 

	CSI-RS SubframeConfig
	
	[0]
	

	CSI-RS reference signal configuration
	
	[0]
	

	CSI adaptation
	
	[follow-CQI on

Follow-PMI off]
	Exclude the PMI measurement accuracy impact and switch CQI adaptation on.

	Correlation and SNR
	
	Low and high
	1. Low correlation and low SNR: verify the rank1 measurement accuracy
2. Low correlation and high SNR: verify the rank2 measurement accuracy

3. high correlation and low SNR: avoid rank measurement base on SNR

	HARQ
	
	[1]
	Exclude the HARQ mechanism difference, such as retransmission TB combination difference and retransmission rank mechanism.

	Reporting mode
	
	PUCCH 1-1
	RI measurement is bases on whole bandwidth, in this case PUCCH 1-1 would be the simplest reporting mode.

	Reporting interval
	ms
	[5]
	

	cqi-pmi-ConfigurationIndex
	
	6
	

	ri-ConfigIndex
	
	1
	

	Redundancy version coding sequence
	
	{0,1,2,3}
	


4 Conclusions 
It is proposed that RAN4 take this contribution into consideration when discussing the eDL-MIMO CSI requirements.
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