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1	Introduction
A new work item “Small cell enhancement” was introduced in Rel-12. 256QAM and small cell on/off were the key features for this WI. From RAN4 point of view, 256QAM is mostly related to UE demodulation performance and CSI performance part. 
In RAN4#70bis meeting, work plan on SCE for RAN4 work was agreed in [1] and a way forward was agreed in last meeting to evaluate such options for CQI test:
· Option 1: CQI definition PUCCH 1-0 single layer, CQI definition PUCCH 1-1 dual layer and CQI fading test TM9 PUSCH 3-1;
· Option 2: CQI definition PUCCH 1-0 single layer and CQI fading test TM9 PUSCH 3-1;
· Option 3: CQI definition PUCCH 1-1 dual layer and CQI fading test TM9 PUSCH 3-1;
· Option 4 : PUCCH 1-0 static test for TM1 and PUCCH 1-1 static test for TM9; no CQI fading test 
In this contribution, initial simulation results and analysis for 256QAM CSI test were supplied.
2 Analysis 
2.1 Overview
As shown in figure 1 below, new CQI index table was agreed in RAN1 to support 256QAM. New CQI test cases were needed to verify UE supporting new CQI table and CQI calculation for 256QAM. 

Figure1: New CQI index table including 256QAM

From UE implementation point of view, this new CQI index table have effect on effective SNR calculation and CQI mapping between effective SNR and CQI index. The purpose of fading CQI test cases was to verify whether UE can effectively track channel variance in time domain and frequency domain or interference variance in frequency domain. Static CQI test cases were introduced to verify UE correctly following CQI definition when implementation CQI calculation. Based above considerations, there is no need to introduce fading CQI test since static CQI test cases have already severed test purpose well. Furthermore, both CRS based and CSI-RS based on feedback modes were needed to be introduced. 
Proposal1: Prefer option 4 or option 3 to introduce CQI test cases.
In below sections, we verified the feasibility of reusing the existing test parameters and methodology by evaluation.
2.2 PUCCH 1-0 static CQI test (TM1)
Simulation assumption
The existing test parameters and methodology in section 9.2.1.1 (FDD) were reused here, as summarized in table 1 below.
Table 1: PUCCH 1-0 static test (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
	

	dB
	0

	
	

	dB
	0

	
	
	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD

	

	dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD

	

	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:	Reference measurement channel according to Table A.4-1 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.



Simulation results
Reporting CQI spread and BLER performance for PUCCH1-0 test were summarized in table 2 below. Based on alignment simulation results, we observed that:
· Without considering Rx impairment loss, reporting CQI values will cover 256QAM under SNR range 17~24dB. 
· Both CQI distribution and BLER requirements in existing static CQI test can be satisfied with proper UE implementation.
Table 2 Reporting Spread of the Wideband CQI and BLER performance for PUCCH1-0 test
	SNR
	Median CQI Index

	Percentage of CQI index in 
{median CQI1 -1, median CQI1 +1}
	BLER Using
Reported CQI Median-1
	BLER Using
Reported CQI Median
	BLER Using
Reported CQI Median+1

	17
	12
	1
	0.0000
	0.0908 
	1.0000

	18
	12
	1
	0.0000
	0.0000 
	1.0000

	19
	13
	1
	0.0000
	0.0050 
	1.0000

	20
	13
	1
	0.0000
	0.0000 
	0.1242

	21
	14
	1
	0.0000
	0.0008 
	1.0000

	22
	14
	1
	0.0000
	0.0000 
	1.0000

	23
	14
	1
	0.0000
	0.0000 
	1.0000

	24
	14
	1
	0.0000
	0.0000 
	1.0000

	25
	15
	1
	0.0000
	0.0441
	NA



Proposal2: SNR points {19, 20} dB can be selected for PUCCH 1-0 test as high SNR test points to cover 256QAM CQI index.
2.3 PUCCH 1-1 static CQI test (TM4)
Simulation Assumption
The existing test parameters and methodology in section 9.2.2.1 (FDD) were reused here, as summarized in table 3 below.
Table3: PUCCH 1-1 static test (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3

	
	
	dB
	0

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

	CodeBookSubsetRestriction bitmap
	
	010000

	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD

	

	dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD

	

	dB[mW/15kHz]
	-98
	-98

	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
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	ri-ConfigIndex
	
	1 (Note 3)

	Note 1:	Reference measurement channel according to Table A.4-1 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.



Simulation results
Reporting CQI spread and BLER performance for both codeword 0 and codeword 1 were summarized in table 4 below. Based on alignment simulation results, we observed that:
· Without considering Rx impairment loss, reporting CQI values will cover 256QAM under SNR range 20~24dB. 
· Both CQI distribution and BLER requirements in existing static CQI test can be satisfied with proper UE implementation.
Table 4 Reporting Spread of the Wideband CQI and BLER performance for PUCCH1-1 test
	SNR
	Median CQI Index

	Percentage of CQI index in 
{median CQI1 -1, median CQI1 +1}
	BLER Using
Reported CQI Median-1
	BLER Using
Reported CQI Median
	BLER Using
Reported CQI Median+1

	
	CW0
	CW1
	CW0
	CW1
	CW0
	CW1
	CW0
	CW1
	CW0
	CW1

	20
	12
	12
	1
	1
	0.0000
	0.0000
	0.0012
	0.0006
	1.0000
	1.0000

	21
	12
	12
	1
	1
	0.0000
	0.0000
	0.0000
	0.0000
	1.0000
	1.0000

	22
	13
	13
	1
	1
	0.0000
	0.0000
	0.0018
	0.0012
	1.0000
	1.0000

	23
	14
	14
	1
	1
	0.0000
	0.0000
	0.6352
	0.5905
	1.0000
	1.0000

	24
	14
	14
	1
	1
	0.0000
	0.0000
	0.0000
	0.0000
	0.5830
	0.5790



Proposal3: SNR points {22, 23} dB can be selected for PUCCH 1-1 test (TM4) as high SNR test points to cover 256QAM CQI index.
3 Conclusion
In this contribution, firstly some initial considerations and analysis for 256QAM CSI test were given. Then we evaluate the feasibility of reusing the existing test parameters and methodology for CRS base static CQI test.
Such observations were given based on the evaluation results:
Observation1: It’s feasible to reuse existing test parameters and test metrics for static CQI test 1-0 (TM1).
Observation2: It’s feasible to reuse existing test parameters and test metrics for dual CWs static CQI test 1-1 (TM4).
Furthermore, such proposals were given:
Proposal1: Prefer option 4 or option 3 to introduce CQI test cases.
Proposal2: If static CQI PUCCH 1-0 test was introduced, SNR points {19, 20} dB can be selected as high SNR test points to cover 256QAM CQI index.
Proposal3: If static CQI PUCCH 1-1 test(TM4) was introduced, SNR points {22, 23} dB can be selected as high SNR test points to cover 256QAM CQI index.
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CQlindex | modulation coderatex 1024 efficiency

0 outofrange

1 QPSK 78 0.1523
2 QPSK 120 0.2344
3 QPSK 193 0.3770
4 QPSK 308 0.6016
5 QPSK 449 0.8770
6 QPSK 602 1.1758
7 160AM 378 1.4766
8 160AM 490 1.9141
9 160AM 616 2.4063
10 64QAM 466 2.7305
11 64QAM 567 3.3223
12 64QAM 666 3.9023
13 64QAM 772 4.5234
14 64QAM 873 5.1152
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CQlindex modulation coderatex 1024 efficiency

0 out of range

1 QPSK 78 0.1523
2 QPSK 193 0.3770
3 QPSK 449 0.8770
4 16QAM 378 1.4766
5 16QAM 490 1.9141
6 16QAM 616 2.4063
7 64QAM 466 2.7305
8 64QAM 567 3.3223
9 64QAM 666 3.9023
10 64QAM 772 4.5234
11 64QAM 873 5.1152
12 256QAM 711 5.5547
13 256QAM 797 6.2266
14 256QAM 885 6.9141
15 256QAM 948 7.4063





