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1
Introduction
RAN4#72bis agreed with the way forward on the low complexity UE demodulation and CSI test [1]. This contribution discusses the open issue for UE CQI test requirement, according to the way forward below. 
· CQI table
· Resource block size per CQI index
· Option 1: Using 36.101 methodology with fixed # of RBs for all modulation orders
· 2 PRB for all modulation orders
· Option 2: Using 36.101 methodology with fixed # of RBs per modulation order
· 6 PRB for QPSK
· 3 PRB for 16QAM
· 1 PRB for 64QAM
· Feedback mode

· Max number of HARQ transmissions  = 1

· System BW: 10MHz

· PUCCH 1-0 TM1 1x1 static test (9.2.1.1)

· AWGN

· [CQI period for Full/Half-duplex FDD is 40ms]

· FFS for PUSCH 3-0 TM1 1x1 frequency selective test (9.3.1.1)

· Subband size = 6PRB

· Reuse channel model B.2.4 by modifying 1x1

· [CQI period for Half-duplex FDD is 8ms]

2
Discussion
2.1
CQI table for PUCCH 1-0 test

RAN4#72bis discussed the CQI table design for CQI definition test, and there are two options for CQI table: option 1 for fixed PRB allocation for all the CQI indexes (see Table 1) and option 2 for the fixed PRB allocation per modulation (see Table 2). 
Table 1
Proposed CQI table used for category 0 UE CQI test (Fixed 2 PRB allocation for all the modulations).

	CQI index
	Modulation
	Target coding rate
	Number of resource blocks
	Imcs
	Information Bit Payload
	Binary Channel Bits per Sub-frame
	Calculated coding rate
	Diff from the target coding rate

	0
	DTX
	
	
	
	
	
	
	

	1
	QPSK
	0.076
	2
	0
	32
	504
	0.11
	0.035

	2
	QPSK
	0.12
	2
	0
	32
	504
	0.11
	-0.006

	3
	QPSK
	0.19
	2
	2
	72
	504
	0.19
	0.002

	4
	QPSK
	0.30
	2
	4
	120
	504
	0.29
	-0.015

	5
	QPSK
	0.44
	2
	6
	176
	504
	0.40
	-0.042

	6
	QPSK
	0.59
	2
	8
	256
	504
	0.56
	-0.032

	7
	16QAM
	0.37
	2
	11
	328
	1008
	0.35
	-0.020

	8
	16QAM
	0.48
	2
	13
	440
	1008
	0.46
	-0.018

	9
	16QAM
	0.60
	2
	16
	600
	1008
	0.62
	0.017

	10
	64QAM
	0.45
	2
	19
	696
	1512
	0.48
	0.017

	11
	64QAM
	0.55
	2
	21
	840
	1512
	0.57
	0.017

	12
	64QAM
	0.65
	2
	23
	1000
	1512
	0.68
	0.027

	13
	64QAM
	0.75
	2
	23
	1000
	1512
	0.68
	-0.077

	14
	64QAM
	0.85
	2
	23
	1000
	1512
	0.68
	-0.175

	15
	64QAM
	0.93
	2
	23
	1000
	1512
	0.68
	-0.249


Table 2
Proposed CQI table used for category 0 UE CQI test (Fixed PRB allocation per modulation).

	CQI index
	Modulation
	Target coding rate
	Number of resource blocks
	Imcs
	Information Bit Payload
	Binary Channel Bits per Sub-frame
	Calculated coding rate
	Diff from the target coding rate

	0
	DTX
	
	
	
	
	
	
	

	1
	QPSK
	0.076
	6
	0
	152
	1512
	0.12
	0.040

	2
	QPSK
	0.12
	6
	0
	152
	1512
	0.12
	-0.001

	3
	QPSK
	0.19
	6
	2
	256
	1512
	0.19
	-0.003

	4
	QPSK
	0.30
	6
	4
	408
	1512
	0.29
	-0.015

	5
	QPSK
	0.44
	6
	6
	600
	1512
	0.41
	-0.026

	6
	QPSK
	0.59
	6
	8
	808
	1512
	0.55
	-0.038

	7
	16QAM
	0.37
	3
	11
	504
	1512
	0.35
	-0.020

	8
	16QAM
	0.48
	3
	13
	680
	1512
	0.47
	-0.013

	9
	16QAM
	0.60
	3
	16
	904
	1512
	0.61
	0.012

	10
	64QAM
	0.45
	1
	18
	328
	756
	0.47
	0.011

	11
	64QAM
	0.55
	1
	21
	408
	756
	0.57
	0.018

	12
	64QAM
	0.65
	1
	23
	488
	756
	0.68
	0.027

	13
	64QAM
	0.75
	1
	25
	552
	756
	0.76
	0.008

	14
	64QAM
	0.85
	1
	27
	616
	756
	0.85
	-0.006

	15
	64QAM
	0.93
	1
	27
	616
	756
	0.85
	-0.079


The pros of option 1 are to follow the other CQI tables used in 36.101. It uses the same PRBs for all the indexes and therefore the number of transport block size is increased as CQI index. On the other hand, the pros of option 2 are that the calculated coding rate is close to the target coding rate.
Figure 1 compares the differences from the target coding rate between option 1 and option 2. For reference it is also shown the difference for MCS.1 in TS36.101 V12.5.0 Table A.4-13. This figure shows the coding rate of option 1 is deviated significantly from the target coding rate in high CQI indexes. 
If we consider the purpose of CQI reporting definition test, the large deviation from the target coding rate causes the problem at the BLER measurement in the CQI definition test, because UE reports the CQI index according to the target coding rate. We would like to keep the same deviation level as the other category UE tests in order to avoid the issue in the future. 
Proposal 1: Specify the CQI table for CQI definition test with PUCCH 1-0 according the option 2. 
We should also discuss the resource block allocation in the BLER measurement. In the current PUCCH 1-0 test case, eNodeB allocates all the resource blocks to transmit PDSCH for the BLER measurement. In the category 0 UE, however, eNodeB should select resource blocks according to the CQI table. We propose eNodeB selects the necessary resource blocks randomly for BLER measurement.
Proposal 2: eNodeB emulator selects the necessary resource block randomly for BLER measurement according to the CQI table. 
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Figure 1
Coding rate deviation from the target.

2.2
Discussion on PUSCH 3-0 test

RAN4#72bis also discussed the introduction of the frequency selective CQI reporting test with PUSCH 3-0 for category 0 UE. The purpose of the frequency selective CQI test with PUSCH 3-0 is to verify the UE report different CQI level for each subband by checking the CQI offset values and the throughput ratio of the best subband CQI over the wideband CQI.
When we consider the frequency selective CQI test for category 0 UE, one concern is the mismatch between the number of resource blocks used for CQI estimation and used for PDSCH transmission. For example, if we use Table 2, CQI is estimated based on 6PRB, but the PDSCH transmission for 16QAM or 64QAM use 3PRB or 1PRB from 6RPBs. This is the same issue for PUCCH 1-0, but the difference from PUCCH 1-0 test is the channel model. This may cause the larger BLER than the non-category 0 UE test.  
Another concern is the throughput gain. Since the maximum throughput for category 0 UE is 1Mbps, the throughput difference based on between one of the best SB-CQI and one of the WB-CQI is very small. We wonder if it makes sense to check the ratio of throughput between subband CQI and wideband CQI. 
We don’t intend to preclude any aperiodic subband CQI reporting modes from the category 0 UE, however we think CQI definition test with PUCCH 1-0 is sufficient for category 0 UE specification. 
Proposal 3: RAN4 does not introduce the frequency selective CQI test with PUSCH 3-0 for category 0 UE.  

3
Conclusions

This is the proposal for category 0 UE CQI test:
Proposal 1: Specify the CQI table for CQI definition test with PUCCH 1-0 according the option 2. 
Proposal 2: eNodeB emulator selects the necessary resource block randomly for BLER measurement according to the CQI table. 
Proposal 3: RAN4 does not introduce the frequency selective CQI test with PUSCH 3-0 for category 0 UE.  
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