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1	Introduction
RAN4#87bis agreed with the way forward on sTTI demodulation and CQI reporting test [1] and update of the simulation assumption [2]. This contribution discusses the open issue on CQI reporting test. 
2	Discussion
2.1	 Test framework
RAN4 has not concluded the CQI test for sTTI whether it is based on subband or wideband. In our previous contribution [3], we raised the issue on the channel model used for subband CQI test. Since RAN1 agreed that the subband group size for sTTI is 12 instead of 6, which is used for the legacy 1ms TTI, our observation was the reported CQI index values from each subband are almost same with the current 2 path channel model. This results the throughput ratio of the best subband of the randomly selected subband is close to 1.0. To improve the throughput ratio so that gamma>1.0, one possible way is to change the delay position of second path such as 0.20us. 
In the last meeting, RAN4 discussed the CQI2MCS table for CQI test [1]. We observed the table in the way forward [1] does not consider the impact due to SPDCCH transmission. Since SPDCCH PRB set will be allocated locally within the system bandwidth, the number of channel bits could be different per subband, and it results in different PDSCH decoding success rate due to different code rate per subband. For example, if we set the number of OFDM symbols to 2 for SPDCCH with subslot-PDSCH, some subband may have almost no channel bits for PDSCH. We can schedule SPDCCH only on a certain subband and BS schedules PDSCH on other subbands. However, we have only 4 subbands in the case of 10MHz channel bandwidth, and if we allocate SPDCCH on one of the subbands, there are only 3 subbands for subslot-PDSCH transmission. We wonder it is worth testing the best subband report out of three subbands. 
Considering the issue on subband CQI reporting test, we prefer to adopt the wideband CQI reporting test for sTTI. As we observed in [3], we can reuse the existing wideband CQI test framework to sTTI. Moreover, because of the wideband transmission, it is easier to take into account the impact due to SPDCCH. 
Proposal 1: For sTTI CQI test, RAN4 adopts the wideband CQI test with PUSCH 1-1. 
2.2	CQI-to-MCS table
RAN4#86bis discussed the CQI-to-MCS table [1]. Table 1 lists the available OFDM symbols for slot-PSDCH. For CRS-based transmission, we assume 2 CRS ports and CFI=2. For DMRS-based transmission, we assume 2 CRS ports, CFI=2, 1 DMRS port, and no CSI-RS subframes. 
Table 2 lists the available OFDM symbols for subslot-PDSCH. For CRS-based transmission, we assume 2 CRS ports and CFI=2. For DMRS-based transmission, we assume 2 CRS ports, CFI=2, 1 DMRS port, and no CSI-RS subframes. Moreover we assume DMRS is transmitted only in subslots 1, 3, and 5 as same assumption as demodulation requirements. Since there is no PDSCH transmission in subslot 0 because of CFI=2, average is taken over subslots 1 to 5. 
Note both tables do not include the symbols for SPDCCH transmission. RAN4 need discuss further the SPDCCH configuration during CQI reporting test. 
Proposal 2: RAN4 discusses further the SPDCCH configuration for CQI test.
Proposal 3: RAN4 discusses further whether the CQI to MCS table is derived based on the averaged OFDM symbols over one subframe or other methods.
[bookmark: _Ref513370244]Table 1	Available OFDM symbols for Slot-PDSCH. 
	
	CRS
	DMRS

	
	1PRB
	12PRB
	50PRB
	1PRB
	12PRB
	50PRB

	Slot 0
	56
	672
	2800
	50
	600
	2500

	Slot 1
	76
	912
	3800
	70
	840
	3500

	Average
	66
	792
	3300
	60
	720
	3000



[bookmark: _Ref513370245]Table 2	Available OFDM symbols for Subslot-PDSCH.
	
	CRS
	DMRS

	
	1PRB
	12PRB
	50PRB
	1PRB
	12PRB
	50PRB

	Subslot 0
	0
	0
	0
	0
	0
	0

	Subslot 1
	32
	384
	1600
	28
	336
	1400

	Subslot 2
	24
	288
	1200
	24
	288
	1200

	Subslot 3
	20
	240
	1000
	16
	192
	800

	Subslot 4
	24
	288
	1200
	24
	288
	1200

	Subslot 5
	32
	384
	1600
	28
	336
	1400

	Average (without subslot 0)
	26.4
	316.8
	1320
	24
	288
	1200



Based on the available averaged OFDM symbols, we derived the CQI to MCS table for subband CQI test case (Table 3) and wideband CQI test case (Table 4). MCS is selected according to TS36.101 A.2.1.2. The used TBS tables for 12PRB and 50PRB are given in Table 5 and Table 6, respectively, in Appendix. Note this table is based on the OFDM symbol without SPDCCH transmission. It would be changed according to the SPDCCH configuration. 
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	sTTI_1
	sTTI_2
	sTTI_3
	sTTI_4

	
	
	
	12PRB
	12PRB
	12PRB
	12PRB

	CQI index
	Target Coding rate
	Modulation
	Ch=792
	Ch=317
	Ch=720
	Ch=288

	1
	0.08
	2
	0
	0
	0
	0

	2
	0.12
	2
	0
	0
	0
	0

	3
	0.19
	2
	2
	2
	2
	2

	4
	0.3
	2
	4
	5
	4
	4

	5
	0.44
	2
	6
	7
	6
	6

	6
	0.59
	2
	9
	9
	8
	9

	7
	0.37
	4
	12
	13
	11
	12

	8
	0.48
	4
	14
	15
	13
	14

	9
	0.6
	4
	16
	16
	15
	16

	10
	0.46
	6
	19
	21
	18
	19

	11
	0.55
	6
	21
	23
	20
	22

	12
	0.65
	6
	23
	26
	22
	24

	13
	0.75
	6
	25
	28
	24
	27

	14
	0.85
	6
	27
	28
	26
	28

	15
	0.93
	6
	28
	28
	27
	28
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	sTTI_1
	sTTI_2
	sTTI_3
	sTTI_4

	
	
	
	50
	50
	50
	50

	CQI index
	Target Coding rate
	Modulation
	3300
	1320
	3000
	1200

	1
	0.08
	2
	0
	0
	0
	0

	2
	0.12
	2
	0
	1
	0
	0

	3
	0.19
	2
	2
	3
	2
	3

	4
	0.3
	2
	4
	5
	4
	5

	5
	0.44
	2
	7
	8
	6
	7

	6
	0.59
	2
	9
	9
	8
	9

	7
	0.37
	4
	12
	13
	11
	12

	8
	0.48
	4
	14
	16
	13
	15

	9
	0.6
	4
	16
	16
	15
	16

	10
	0.46
	6
	19
	21
	18
	20

	11
	0.55
	6
	21
	23
	20
	22

	12
	0.65
	6
	23
	26
	22
	24

	13
	0.75
	6
	26
	28
	24
	27

	14
	0.85
	6
	27
	28
	26
	28

	15
	0.93
	6
	28
	28
	27
	28




3	Conclusion
Proposal 1: For sTTI CQI test, RAN4 adopts the wideband CQI test with PUSCH 1-1. 
[bookmark: _Ref352176984]Proposal 2: RAN4 discusses further the SPDCCH configuration for CQI test.
Proposal 3: RAN4 discusses further whether the CQI to MCS table is derived based on the averaged OFDM symbols over one subframe or other methods.
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	Slot-PDSCH
	Subslot-PDSCH

	IMCS
	Qm
	ITBS
	TBS with 12PRB
	TBSscaled
	TBSslot
	TBSscaled
	TBSsubslot

	0
	2
	0
	328
	164
	176
	54.7
	56

	1
	2
	1
	424
	212
	208
	70.7
	72

	2
	2
	2
	520
	260
	256
	86.7
	88

	3
	2
	3
	680
	340
	344
	113.3
	120

	4
	2
	4
	840
	420
	424
	140
	144

	5
	2
	5
	1032
	516
	520
	172
	176

	6
	2
	6
	1224
	612
	616
	204
	208

	7
	2
	7
	1480
	740
	744
	246.7
	256

	8
	2
	8
	1672
	836
	840
	278.7
	280

	9
	2
	9
	1864
	932
	936
	310.7
	296

	10
	4
	9
	1864
	932
	936
	310.7
	296

	11
	4
	10
	2088
	1044
	1032
	348
	344

	12
	4
	11
	2408
	1204
	1192
	401.3
	408

	13
	4
	12
	2728
	1364
	1352
	454.7
	456

	14
	4
	13
	3112
	1556
	1544
	518.7
	520

	15
	4
	14
	3496
	1748
	1736
	582.7
	584

	16
	4
	15
	3624
	1812
	1800
	604
	600

	17
	6
	15
	3624
	1812
	1800
	604
	600

	18
	6
	16
	3880
	1940
	1928
	646.7
	648

	19
	6
	17
	4392
	2196
	2216
	732
	744

	20
	6
	18
	4776
	2388
	2408
	796
	808

	21
	6
	19
	5160
	2580
	2600
	860
	872

	22
	6
	20
	5544
	2772
	2792
	924
	936

	23
	6
	21
	5992
	2996
	2984
	998.7
	1000

	24
	6
	22
	6456
	3228
	3240
	1076
	1064

	25
	6
	23
	6968
	3484
	3496
	1161.3
	1160

	26
	6
	24
	7224
	3612
	3624
	1204
	1192

	27
	6
	25
	7480
	3740
	3752
	1246.7
	1256

	28
	6
	26
	8760
	4380
	4392
	1460
	1480
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	Slot-PDSCH
	Subslot-PDSCH

	IMCS
	Qm
	ITBS
	TBS with 50PRB
	TBSscaled
	TBSslot
	TBSscaled
	TBSsubslot

	0
	2
	0
	1384
	692
	696
	230.7
	224

	1
	2
	1
	1800
	900
	904
	300
	296

	2
	2
	2
	2216
	1108
	1096
	369.3
	376

	3
	2
	3
	2856
	1428
	1416
	476
	472

	4
	2
	4
	3624
	1812
	1800
	604
	600

	5
	2
	5
	4392
	2196
	2216
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	744

	6
	2
	6
	5160
	2580
	2600
	860
	872

	7
	2
	7
	6200
	3100
	3112
	1033.3
	1032

	8
	2
	8
	6968
	3484
	3496
	1161.3
	1160

	9
	2
	9
	7992
	3996
	4008
	1332
	1320

	10
	4
	9
	7992
	3996
	4008
	1332
	1320

	11
	4
	10
	8760
	4380
	4392
	1460
	1480

	12
	4
	11
	9912
	4956
	4968
	1652
	1672

	13
	4
	12
	11448
	5724
	5736
	1908
	1928

	14
	4
	13
	12960
	6480
	6456
	2160
	2152

	15
	4
	14
	14112
	7056
	6968
	2352
	2344

	16
	4
	15
	15264
	7632
	7736
	2544
	2536

	17
	6
	15
	15264
	7632
	7736
	2544
	2536

	18
	6
	16
	16416
	8208
	8248
	2736
	2728

	19
	6
	17
	18336
	9168
	9144
	3056
	3112

	20
	6
	18
	19848
	9924
	9912
	3308
	3368

	21
	6
	19
	21384
	10692
	10680
	3564
	3624

	22
	6
	20
	22920
	11460
	11448
	3820
	3880

	23
	6
	21
	25456
	12728
	12576
	4242.7
	4264

	24
	6
	22
	27376
	13688
	13536
	4562.7
	4584

	25
	6
	23
	28336
	14168
	14112
	4722.7
	4776

	26
	6
	24
	30576
	15288
	15264
	5096
	5160

	27
	6
	25
	31704
	15852
	15840
	5284
	5352

	28
	6
	26
	36696
	18348
	18336
	6116
	6200
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