3GPP TSG-RAN WG4 #87AH
R4- 1808603
Montreal, Canada, 2 July– 6 July, 2018

Agenda item:
4.1.2.2
Source: 
Qualcomm Incorporated
Title: 
Discussion on CQI2MCS mapping tables for sTTI CSI reporting test
Document for:
Discussion
1. Introduction
In RAN4 #87 meeting, some simulation assumptions for CSI reporting for sTTI is agreed for sTTI study item [1]. 
In this paper, we present the discussion CQI2MCS mapping tables for CSI reporting based on the agreements in RAN4#87 meeting.
2. Discussion
2.1. CRS-based CQI reporting test
Based on the agreed simulation assumptions in RAN4 #87 meeting [1], CQI2MCS mapping table is computed based on slot/subslot index and the CRS-based CQI reporting test is with wideband PDSCH scheduling with the following test config:
	
	Test 1

	Bandwidth
	10MHz

	TTI length
	Slot-based / Subslot-based

	Number of PDCCH symbols
	2

	Cyclic prefix 
	Normal

	Subframe configuration
	Non-MBSFN

	Propagation channel
	EPA5

	Antenna configuration
	High (2x2)

	Transmission modes
	TM4

	CodeBookSubsetRestrction bitmap
	000001

	Reporting interval
	5ms

	CQI delay
	n+4 slots for slot-based

n+4 or n+6 subslots for subslot-based 

	Reporting mode
	PUSCH 1-1

	PDSCH transmission bandwidth
	50 RB

	Number of HARQ transmissions
	1

	Duplex mode
	FDD / TDD


Proposal 1.  We propose to use Table 1 as CQI2MCS table for CRS-based slot-based PDSCH based on the agreed simulation assumptions in RAN4#87 meeting [1].
Table 1. CRS-based slot-based PDSCH CQI2MCS table 
	CQI Index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	0.0762
	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

	Modulation
	QPSK
	16QAM
	64QAM

	Slot index
	Available REs
	Imcs

	0
	2800
	0
	0
	2
	4
	6
	7
	10
	13
	15
	17
	19
	21
	23
	25
	27

	1
	3800
	0
	1
	3
	5
	8
	9
	13
	15
	16
	21
	23
	26
	28
	28
	28


Proposal 2.  We propose to use Table 2 as CQI2MCS table for CRS-based subslot-based PDSCH based on the agreed simulation assumptions in RAN4#87 meeting [1].
Table 2. CRS-based subslot-based PDSCH CQI2MCS table 
	CQI Index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	0.0762
	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

	Modulation
	QPSK
	16QAM
	64QAM

	Subslot index
	Available REs
	Imcs

	1 or 5
	1600
	0
	2
	4
	7
	9
	9
	15
	16
	16
	23
	27
	28
	28
	28
	28

	2 or 4
	1200
	0
	1
	3
	5
	7
	9
	12
	15
	16
	20
	22
	25
	27
	28
	28

	3
	1000
	0
	0
	2
	4
	6
	8
	11
	13
	15
	18
	20
	22
	24
	26
	27


Observation 1. Note the CQI2MCS tables for CRS-based in Section 2.1 do not include the symbols for sPDCCH transmission. 

Proposal 3.  We propose to consider sPDCCH configuration with aggregation level 2 on one OFDM symbol for CRS-based CSI reporting test. 

2.2. DMRS-based CQI reporting test
Based on the agreed simulation assumptions in RAN4 #87 meeting [1], CQI2MCS mapping table is computed based on slot/subslot index and the DMRS-based CQI reporting test is with wideband PDSCH scheduling with the following test config:
	
	Test 1

	Bandwidth
	10MHz

	TTI length
	Slot-based / Subslot-based

	Number of PDCCH symbols
	2

	Cyclic prefix 
	Normal

	Subframe configuration
	Non-MBSFN

	Propagation channel
	EPA5

	Antenna configuration
	High (2 x 2)

	Transmission modes
	TM9

	Beamforming model
	TS 36.101 B.4.3

	CRS reference signals
	Antenna port 0

	CSI reference signals
	Antenna ports 15 and 16

	CSI-RS periodicity and subframe offset
	5ms / 1

	CSI-RS reference signal configuration
	[4]

	CodeBookSubsetRestrction bitmap
	000001

	Reporting interval
	5ms

	CQI delay
	n+4 slots for slot-based

n+4 or n+6 subslots for subslot-based

	Reporting mode
	PUSCH 1-1

	PDSCH transmission bandwidth
	50 RB

	Number of HARQ transmissions
	1

	Duplex mode 
	FDD / TDD


Proposal 4.  We propose to use Table 3 and Table 4 as CQI2MCS table for DMRS-based slot-based PDSCH based on the agreed simulation assumptions in RAN4#87 meeting [1].

Table 3. DMRs-based slot-based PDSCH CQI2MCS table for subframes without NZP-CSI-RS 
	CQI Index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	0.0762
	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

	Modulation
	QPSK
	16QAM
	64QAM

	Slot index
	Available REs
	Imcs

	0
	2500
	0
	0
	1
	3
	5
	7
	10
	12
	13
	17
	18
	20
	22
	23
	25

	1
	3500
	0
	1
	3
	5
	7
	9
	12
	14
	16
	20
	22
	24
	27
	28
	28


Table 4. DMRs-based slot-based PDSCH CQI2MCS table for subframes with NZP-CSI-RS 

	CQI Index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	0.0762
	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

	Modulation
	QPSK
	16QAM
	64QAM

	Slot index
	Available REs
	Imcs

	0
	2400
	0
	0
	1
	3
	5
	6
	10
	11
	13
	17
	17
	19
	21
	23
	24

	1
	3500
	0
	1
	3
	5
	7
	9
	12
	14
	16
	20
	22
	24
	27
	28
	28


Proposal 5.  We propose to use Table 5 and Table 6 as CQI2MCS table for DMRS-based subslot-based PDSCH based on the agreed simulation assumptions in RAN4#87 meeting [1].
Table 5. DMRS-based subslot-based PDSCH CQI2MCS table for subframes without NZP-CSI-RS
	CQI Index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	0.0762
	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

	Modulation
	QPSK
	16QAM
	64QAM

	Subslot index
	Available REs
	Imcs

	1
	1400
	0
	1
	3
	6
	8
	9
	14
	16
	16
	22
	24
	27
	28
	28
	28

	2
	1200
	0
	1
	3
	5
	7
	9
	12
	15
	16
	20
	22
	25
	27
	28
	28

	3
	800
	0
	0
	1
	3
	5
	6
	10
	11
	13
	17
	18
	19
	21
	23
	24

	4
	1200
	0
	1
	3
	5
	7
	9
	12
	15
	16
	20
	22
	25
	27
	28
	28

	5
	1400
	0
	1
	3
	6
	8
	9
	14
	16
	16
	22
	24
	27
	28
	28
	28


Table 6. DMRS-based subslot-based PDSCH CQI2MCS table for subframes with NZP-CSI-RS
	CQI Index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	0.0762
	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

	Modulation
	QPSK
	16QAM
	64QAM

	Subslot index
	Available REs
	Imcs

	1
	1400
	0
	1
	3
	6
	8
	9
	14
	16
	16
	22
	24
	27
	28
	28
	28

	2
	1100
	0
	0
	2
	4
	7
	9
	12
	14
	16
	19
	21
	23
	26
	27
	28

	3
	800
	0
	0
	1
	3
	5
	6
	10
	11
	13
	17
	18
	19
	21
	23
	24

	4
	1200
	0
	1
	3
	5
	7
	9
	12
	15
	16
	20
	22
	25
	27
	28
	28

	5
	1400
	0
	1
	3
	6
	8
	9
	14
	16
	16
	22
	24
	27
	28
	28
	28


Observation 2. Note the CQI2MCS tables for DMRS-based in Section 2.2 do not include the symbols for sPDCCH transmission. 
Proposal 6.  We propose to consider CRS-based sPDCCH configuration with aggregation level 4 on two OFDM symbols for DMRS-based CSI reporting test. 

2.3. CQI2MCS tables assuming sPDCCH configuration

2.3.1. CRS-based CQI reporting test
The CQI2MCS tables presented in Section 2.1 are assuming no sPDCCH configuration. Assuming sPDCCH is configured aggregation level 2 on one OFDM symbols, the CQI2MCS mapping would change according to Table 7 and Table 8.

Table 7. CRS- based slot-based PDSCH CQI2MCS table (sPDCCH is configured with aggregation level 2 on one OFDM symbol)

	CQI Index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	0.0762
	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

	Modulation
	QPSK
	16QAM
	64QAM

	Slot index
	Available REs
	Imcs

	0
	2800
	0
	0
	2
	4
	6
	7
	10
	13
	15
	17
	19
	21
	23
	25
	27

	1
	3736
	0
	1
	3
	5
	7
	9
	13
	15
	16
	20
	23
	25
	27
	28
	28


Table 8. CRS- based subslot-based PDSCH CQI2MCS table (sPDCCH is configured with aggregation level 2 on one OFDM symbol)

	CQI Index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	0.0762
	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

	Modulation
	QPSK
	16QAM
	64QAM

	Subslot index
	Available REs
	Imcs

	1 or 5
	1504
	0
	2
	4
	6
	9
	9
	14
	16
	16
	23
	26
	28
	28
	28
	28

	2 or 4
	1104
	0
	0
	2
	4
	7
	9
	12
	14
	16
	19
	21
	23
	26
	27
	28

	3
	936
	0
	0
	2
	4
	6
	7
	10
	12
	15
	17
	19
	21
	23
	25
	26


2.3.2. DMRS-based CQI reporting test
The CQI2MCS tables presented in Section 2.2 are assuming no sPDCCH configuration. Assuming CRS-based sPDCCH is configured aggregation level 4 on two OFDM symbols, the CQI2MCS mapping would change according to Table 9, Table 10, Table 11, and Table 12.

Table 9. DMRs-based slot-based PDSCH CQI2MCS table for subframes without NZP-CSI-RS (sPDCCH is configured with aggregation level 4 on two OFDM symbol)

	CQI Index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	0.0762
	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

	Modulation
	QPSK
	16QAM
	64QAM

	Slot index
	Available REs
	Imcs

	0
	2500
	0
	0
	1
	3
	5
	7
	10
	12
	13
	17
	18
	20
	22
	23
	25

	1
	3340
	0
	0
	3
	5
	7
	9
	12
	14
	16
	19
	22
	23
	26
	27
	28


Table 10. DMRs-based slot-based PDSCH CQI2MCS table for subframes with NZP-CSI-RS (sPDCCH is configured with aggregation level 4 on two OFDM symbol)
	CQI Index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	0.0762
	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

	Modulation
	QPSK
	16QAM
	64QAM

	Slot index
	Available REs
	Imcs

	0
	2400
	0
	0
	1
	3
	5
	6
	10
	11
	13
	17
	17
	19
	21
	23
	24

	1
	3340
	0
	0
	3
	5
	7
	9
	12
	14
	16
	19
	22
	23
	26
	27
	28


Table 11. DMRS-based subslot-based PDSCH CQI2MCS table for subframes without NZP-CSI-RS sPDCCH is configured with aggregation level 4 on two OFDM symbol)

	CQI Index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	0.0762
	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

	Modulation
	QPSK
	16QAM
	64QAM

	Subslot index
	Available REs
	Imcs

	1
	1240
	0
	1
	3
	5
	7
	9
	13
	15
	16
	20
	23
	25
	27
	28
	28

	2
	1008
	0
	0
	2
	4
	6
	8
	11
	13
	15
	18
	20
	22
	24
	26
	27

	3
	672
	0
	0
	1
	3
	5
	6
	10
	11
	13
	17
	18
	19
	21
	23
	24

	4
	1008
	0
	0
	2
	4
	6
	8
	11
	13
	15
	18
	20
	22
	24
	26
	27

	5
	1272
	0
	1
	3
	5
	8
	9
	13
	15
	16
	20
	23
	25
	27
	28
	28


Table 12. DMRS-based subslot-based PDSCH CQI2MCS table for subframes with NZP-CSI-RS sPDCCH is configured with aggregation level 4 on two OFDM symbol)

	CQI Index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	0.0762
	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

	Modulation
	QPSK
	16QAM
	64QAM

	Subslot index
	Available REs
	Imcs

	1
	1240
	0
	1
	3
	5
	7
	9
	13
	15
	16
	20
	23
	25
	27
	28
	28

	2
	924
	0
	0
	2
	4
	6
	7
	10
	12
	14
	17
	19
	21
	23
	25
	26

	3
	672
	0
	0
	0
	2
	4
	5
	10
	10
	12
	17
	17
	17
	19
	20
	21

	4
	1008
	0
	0
	2
	4
	6
	8
	11
	13
	15
	18
	20
	22
	24
	26
	27

	5
	1272
	0
	1
	3
	5
	8
	9
	13
	15
	16
	20
	23
	25
	27
	28
	28


3. Conclusions

In this paper, we present the discussion on simulation assumptions and CQI2MCS tables for CSI reporting based on the agreements in RAN4#87meeting.

Observations made in this paper are summarized as follows:

Observation 1. Note the CQI2MCS tables for CRS-based in Section 2.1 do not include the symbols for sPDCCH transmission. 

Observation 2. Note the CQI2MCS tables for DMRS-based in Section 2.2 do not include the symbols for sPDCCH transmission. 

Proposal 1. We propose to use Table 1 as CQI2MCS table for CRS-based slot-based PDSCH based on the agreed simulation assumptions in RAN4#87 meeting [1].
Proposal 2. We propose to use Table 2 as CQI2MCS table for CRS-based subslot-based PDSCH based on the agreed simulation assumptions in RAN4#87 meeting [1].

Proposal 3.  We propose to consider sPDCCH configuration with aggregation level 2 on one OFDM symbol for CRS-based CSI reporting test. 

Proposal 4.  We propose to use Table 3 as CQI2MCS table for DMRS-based slot-based PDSCH based on the agreed simulation assumptions in RAN4#87 meeting [1].

Proposal 5.  We propose to use Table 4 as CQI2MCS table for DMRS-based subslot-based PDSCH based on the agreed simulation assumptions in RAN4#87 meeting [1].
Proposal 6.  We propose to consider CRS-based sPDCCH configuration with aggregation level 4 on two OFDM symbols for DMRS-based CSI reporting test. 
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