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In the last RAN4#88 meeting, CQI reporting tests under fading conditions for slot-based and subslot-based PDSCH were introduced [1].  In this paper, we discuss the subslot CQI2MCS tables and propose options for feasible testing under fading channel conditions. 
Discussion on subslot CQI2MCS tables
Table 1 below  tabulates the MCS index for different subslot TTIs in CRS-based, DMRS-based with no CSI-RS and DMRS-based with CSI-RS according to 64QAM Table 7.1.7.1-1 in TS 36.213. 
	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	Notes

	Modulation
	QPSK
	16QAM
	64QAM
	

	Target Code Rate
	OOR
	0.0761
	0.1172
	0.1885
	0.3008
	0.4385
	0.5879
	0.3691
	0.4785
	0.6016
	0.4551
	0.5537
	0.6504
	0.7539
	0.8525
	0.9258
	

	MCS Scheme
	PRB
	Available
RE-s
	Subslot number
	Imcs
	

	MCS.35-1
	50
	1408
	1
	DTX
	0
	1
	3
	6
	8
	9
	14
	16
	16
	22
	25
	28
	28
	28
	28
	CRS-based subslot 

	MCS.35-2
	50
	1008
	2
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	15
	18
	20
	22
	24
	26
	28
	

	MCS.35-3
	50
	872
	3
	DTX
	0
	0
	1
	3
	5
	7
	10
	12
	14
	17
	19
	20
	22
	24
	25
	

	MCS.35-4
	50
	1008
	4
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	15
	18
	20
	22
	24
	26
	28
	

	MCS.35-5
	50
	1472
	5
	DTX
	0
	2
	4
	6
	9
	9
	14
	16
	16
	22
	25
	28
	28
	28
	28
	

	MCS.36-1
	50
	1180
	1
	DTX
	0
	1
	3
	5
	7
	9
	12
	15
	16
	20
	22
	24
	27
	28
	28
	DMRS-based subslot                  (no CSI-RS)

	MCS.36-2
	50
	680
	2
	DTX
	0
	0
	0
	2
	4
	6
	10
	10
	12
	17
	17
	18
	19
	21
	21
	

	MCS.36-3
	50
	612
	3
	DTX
	0
	0
	0
	2
	3
	5
	10
	10
	11
	17
	17
	17
	18
	19
	20
	

	MCS.36-4
	50
	680
	4
	DTX
	0
	0
	0
	2
	4
	6
	10
	10
	12
	17
	17
	18
	19
	21
	21
	

	MCS.36-5
	50
	1212
	5
	DTX
	0
	1
	3
	5
	7
	9
	13
	15
	16
	20
	22
	25
	28
	28
	28
	

	MCS.37-1
	50
	1180
	1
	DTX
	0
	1
	3
	5
	7
	9
	12
	15
	16
	20
	22
	24
	27
	28
	28
	DMRS-based subslot 
     (with CSI-RS)

	MCS.37-2
	50
	612
	2
	DTX
	0
	0
	0
	2
	3
	5
	10
	10
	11
	17
	17
	17
	18
	19
	20
	

	MCS.37-3
	50
	612
	3
	DTX
	0
	0
	0
	2
	3
	5
	10
	10
	11
	17
	17
	17
	18
	19
	20
	

	MCS.37-4
	50
	680
	4
	DTX
	0
	0
	0
	2
	4
	6
	10
	10
	12
	17
	17
	18
	19
	21
	21
	

	MCS.37-5
	50
	1212
	5
	DTX
	0
	1
	3
	5
	7
	9
	13
	15
	16
	20
	22
	25
	28
	28
	28
	

	Note 1:	Mapping between Imcs and CQI Index according to Table 7.1.7.1-1 in TS 36.213.
Note 2:	Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for potential retransmissions.



Proposal 1. Adopt Table 1 for subslot-PDSCH tests in Section 9.12 of TS 36.101.
Figure 1 below compares the effective code rate of subslot sTTI 1-5 with target code rate for different CQI indices for CRS-based rows of Table 1 (MCS.35). It can be seen that sTTI#1 and sTTI#5 corresponding to available number of RE’s 1408 and 1472 deviate significantly from target code rate in mid as well as high CQI regions. Table 1 also shows that 2 or more successive CQI are mapped to the same MCS which is undesirable for fading CQI tests. 
Observation 1. For CRS-based subslot CQI to MCS table, sTTI#1 and sTTI#5 have significant deviation from target code rate with successive CQI’s mapping to the same MCS.
Based on this observation, we propose to not use sTTI#1 and sTTI#5 for CRS-based subslot-PDSCH fading tests. 
Proposal 2. For CRS-based subslot-PDSCH fading CQI tests, avoid using sTTI#1 and sTTI#5. 
[image: ]
Figure 1 Effective code rate vs. target code rate comparison for CRS-based subslot sTTI
Figure 2 below compares the effective code rate of subslot sTTI 1-5 with target code rate for different CQI indices for DMRS-based rows of Table 1 (MCS36 and MCS37). It can be seen that sTTI#2, sTTI#3, sTTI#4 corresponding to available number of RE’s 612 and 680 deviate significantly from target code rate in low, mid as well as high CQI regions. Table 1 also shows that 2 or more successive CQI’s for these sTTI’s are mapped to the same MCS which is undesirable for fading CQI tests. 
Observation 2. For DMRS-based subslot CQI to MCS table, sTTI#2, sTTI#3, sTTI#4 have significant deviation from target code rate with successive CQI’s mapping to the same MCS.
Based on this observation, we propose to only use sTTI#1 and sTTI#5 for DMRS-based subslot-PDSCH fading tests.
Proposal 3. For DMRS-based subslot-PDSCH fading CQI tests, only use sTTI#1 and sTTI#5. 

[image: ]
Figure 2 Effective code rate vs. target code rate comparison for DMRS-based subslot sTTI

Conclusions
Proposal 1. Adopt Table 1 for subslot-PDSCH tests in Section 9.12 of TS 36.101.
Observation 1. For CRS-based subslot CQI to MCS table, sTTI#1 and sTTI#5 have significant deviation from target code rate with successive CQI’s mapping to the same MCS.
Proposal 2. For CRS-based subslot-PDSCH fading CQI tests, avoid using sTTI#1 and sTTI#5. 
Observation 2. For DMRS-based subslot CQI to MCS table, sTTI#2, sTTI#3, sTTI#4 have significant deviation from target code rate with successive CQI’s mapping to the same MCS.
Proposal 3. For DMRS-based subslot-PDSCH fading CQI tests, only use sTTI#1 and sTTI#5. 
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