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Background

Initial version of TS 38.101-4 [1] was approved. However, PDSCH reference measurements channels for PMI tests and CSI reference measurements channels are not defined yet. In this paper we provide text proposal for Annex A based on agreements from the last RAN4 meetings captured in way forward on NR CSI reporting requirements [2].

Summary

This TP provides Annex A for TS 38.101-4 which contains

· A.3 DL reference measurement channels (PDSCH for FR1 and FR2 PMI tests)

· A.4 CSI reference measurement channels 

Proposal

It is proposed that the attached text proposal is included in TS 38.101-4.
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Annex A (normative):
Measurement channels

A.3
DL reference measurement channels
A.3.1
General

A.3.2
Reference measurement channels for PDSCH performance requirements
A.3.2.1
FDD
A.3.2.1.1
Reference measurement channels for SCS 15 kHz FR1
Table A.3.2.1.1-6: PDSCH Reference Channel for FDD PMI reporting requirements
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH. 1-6.1 FDD
	R.PDSCH. 1-6.2 FDD
	
	
	

	Channel bandwidth
	MHz
	10
	10
	
	
	

	Subcarrier spacing
	kHz
	15
	15
	
	
	

	Number of allocated resource blocks
	PRBs
	52
	52
	
	
	

	Number of consecutive PDSCH symbols
	
	12
	12
	
	
	

	Allocated slots per 2 frames
	Slots
	15
	15
	
	
	

	MCS table
	
	64QAM
	64QAM
	
	
	

	MCS index
	
	13
	13
	
	
	

	Modulation
	
	16QAM
	16QAM
	
	
	

	Target Coding Rate
	
	0.48
	0.48
	
	
	

	Number of MIMO layer
	
	1
	2
	
	
	

	Number of DMRS REs (Note 3)
	
	24
	24
	
	
	

	Overhead for TBS determination
	
	0
	0
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	
	
	

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..19}
	Bits
	12040
	24072
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	
	
	

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..19}
	Bits
	24
	24
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	
	
	

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	
	
	

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..,19}
	CBs
	2
	3
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	
	
	

	  For Slots i = 10
	Bits
	23712
	47424
	
	
	

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..9,11,…,19}
	Bits
	24960
	49920
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	9.030
	18.054
	
	
	

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames
Note 3:
Number of DMRS REs includes the overhead of the DM-RS CDM groups without data


A.3.2.1.2
Reference measurement channels for SCS 30 kHz FR1
A.3.2.2 TDD
A.3.2.2.1 Reference measurement channels for SCS 15 kHz FR1 (Void)
A.3.2.2.2 Reference measurement channels for SCS 30 kHz FR1
Table A.3.2.2.2-8: PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern FR1.30-1 (16QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH. 2-8.1 TDD
	R.PDSCH. 2-8.2 TDD
	
	
	

	Channel bandwidth
	MHz
	40
	40
	
	
	

	Subcarrier spacing
	kHz
	30
	30
	
	
	

	Allocated resource blocks
	PRBs
	106
	106
	
	
	

	Number of consecutive PDSCH symbols
	
	12
	12
	
	
	

	Allocated slots per 2 frames
	
	21
	21
	
	
	

	MCS table
	
	64QAM
	64QAM
	
	
	

	MCS index
	
	13
	13
	
	
	

	Modulation
	
	16QAM
	16QAM
	
	
	

	Target Coding Rate
	
	0.48
	0.48
	
	
	

	Number of MIMO layers
	
	1
	2
	
	
	

	Number of DMRS REs (Note 3)
	
	24
	24
	
	
	

	Overhead for TBS determination
	
	0
	0
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	
	
	

	For CSI-RS Slot i, if mod(i,5) =1 for i from {0,…,39}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i = 20
	Bits
	24576
	49176
	
	
	

	  For Slot i, if mod(i, 10) = {0,2,3,4,5) for i from {1,…,19,22,…,39}
	
	24576
	49176
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	
	
	

	For CSI-RS Slot i, if mod(i,5) =1 for i from {0,…,39}
	
	N/A
	N/A
	
	
	

	  For Slot i = 20
	Bits
	24
	24
	
	
	

	  For Slot i, if mod(i, 10) = {0,2,3,4,5) for i from {1,…,19,22,…,39}
	Bits
	24
	24
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	CBs
	N/A
	N/A
	
	
	

	For CSI-RS Slot i, if mod(i,5) =1 for i from {0,…,39}
	
	N/A
	N/A
	
	
	

	  For Slot i = 20
	CBs
	3
	6
	
	
	

	  For Slot i, if mod(i, 10) = {0,2,3,4,5) for i from {1,…,19,22,…,39}
	CBs
	3
	6
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	
	
	

	For CSI-RS Slot i, if mod(i,5) =1 for i from {0,…,39}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i = 20
	Bits
	48336
	96672
	
	
	

	  For Slot i, if mod(i, 10) = {0,2,3,4,5) for i from {1,…,19,22,…,39}
	Bits
	50880
	101760
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	25.8048
	51.6348
	
	
	

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames
Note 3:
Number of DMRS REs includes the overhead of the DM-RS CDM groups without data


A.3.2.2.3 Reference measurement channels for SCS 60 kHz FR1 (Void)
A.3.2.2.4 Reference measurement channels for SCS 60 kHz FR2
A.3.2.2.5 Reference measurement channels for SCS 120 kHz FR2
Table A.3.2.2.5-7: PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern FR2.120-2 (16QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.5-7.1 TDD
	R.PDSCH.5-7.2 TDD
	
	
	

	Channel bandwidth
	MHz
	100
	100
	
	
	

	Subcarrier spacing
	kHz
	120
	120
	
	
	

	Allocated resource blocks
	PRBs
	66
	66
	
	
	

	Number of consecutive PDSCH symbols
	
	12
	12
	
	
	

	Allocated slots per 2 frames
	
	59
	59
	
	
	

	MCS table
	
	64QAM
	64QAM
	
	
	

	MCS index
	
	13
	4
	
	
	

	Modulation
	
	16QAM
	QPSK
	
	
	

	Target Coding Rate
	
	0.48
	0.30
	
	
	

	Number of MIMO layers
	
	1
	1
	
	
	

	Number of DMRS REs (Note 3)
	
	24
	24
	
	
	

	Overhead for TBS determination
	
	6
	6
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i = 80
	Bits
	14344
	4480
	
	
	

	  For CSI-RS Slot i, if mod(i, 8) = 1 for i from {0,…, 159}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 8) = {0,4,5) for i from {1,…,79,82,…,159}
	
	14344
	4480
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i = 80
	Bits
	24
	24
	
	
	

	  For CSI-RS Slot i, if mod(i, 8) = 1 for i from {0,…, 159}
	
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 8) = {0,4,5) for i from {1,…,79,82,…,159}
	Bits
	24
	24
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	CBs
	N/A
	N/A
	
	
	

	  For Slot i = 80
	CBs
	2
	1
	
	
	

	  For CSI-RS Slot i, if mod(i, 8) = 1 for i from {0,…, 159}
	CBs
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 8) = {0,4,5) for i from {1,…,79,82,…,159}
	
	2
	1
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i = 80
	Bits
	28776
	14388
	
	
	

	  For CSI-RS Slot i, if mod(i, 8) = 1 for i from {0,…, 159}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 8) = {0,4,5) for i from {1,…,79,82,…,159}
	Bits
	30360
	15180
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	42.3148
	13.2160
	
	
	

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames
Note 3:
Number of DMRS REs includes the overhead of the DM-RS CDM groups without data


A.3.3
Reference measurement channels for PDCCH performance requirements

A.4 CSI reference measurement channels
This section defines the DL signal applicable to the reporting of channel status information (Clause X).
Tables in this section specifies the mapping of CQI index to Information Bit payload, which complies with the CQI definition specified in Section 5.2.2.1 of TS 38.214 [TBD] and with MCS definition specified in Section 5.1.3 of TS 38.214 [TBD]
Table A.4-1: Mapping of CQI Index to Information Bit payload (CQI table 1)
	TBS Scheme
	TBS.1-1
	TBS.1-2
	
	
	
	

	MCS table
	64QAM

	Number of allocated PDSCH resource blocks
	66
	66
	
	
	
	

	Number of consecutive PDSCH symbols
	12
	12
	
	
	
	

	Number of PDSCH MIMO layers
	1
	2
	
	
	
	

	Number of DMRS REs (Note 1)
	24
	24
	
	
	
	

	Overhead for TBS determination
	6
	6
	
	
	
	

	Available RE-s
	7920
	7920
	
	
	
	

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	
	
	
	

	1
	0.1523
	0
	QPSK
	1800
	3624
	
	
	
	

	2
	0.2344
	0
	
	1800
	3624
	
	
	
	

	3
	0.3770
	2
	
	2856
	5640
	
	
	
	

	4
	0.6016
	4
	
	4480
	8968
	
	
	
	

	5
	0.8770
	6
	
	6528
	13064
	
	
	
	

	6
	1.1758
	8
	
	8712
	17928
	
	
	
	

	7
	1.4766
	11
	16QAM
	11016
	22032
	
	
	
	

	8
	1.9141
	13
	
	14343
	28680
	
	
	
	

	9
	2.4063
	15
	
	17928
	35856
	
	
	
	

	10
	2.7305
	18
	64QAM
	20496
	40976
	
	
	
	

	11
	3.3223
	20
	
	25104
	50184
	
	
	
	

	12
	3.9023
	22
	
	29192
	58384
	
	
	
	

	13
	4.5234
	24
	
	33816
	67584
	
	
	
	

	14
	5.1152
	26
	
	38936
	77896
	
	
	
	

	15
	5.5547
	28
	
	42016
	83976
	
	
	
	

	Note 1:
Number of DMRS REs includes the overhead of the DM-RS CDM groups without data


Table A.4-2: Mapping of CQI Index to Information Bit payload (CQI table 2)
	TBS Scheme
	TBS.2-1
	TBS.2-2
	TBS.2-3
	TBS.2-4
	
	

	MCS table
	256QAM

	Number of allocated PDSCH resource blocks
	52
	52
	106
	106
	
	

	Number of consecutive PDSCH symbols
	12
	12
	12
	12
	
	

	Number of PDSCH MIMO layers
	1
	2
	1
	2
	
	

	Number of DMRS REs (Note 1)
	24
	24
	24
	24
	
	

	Overhead for TBS determination
	0
	0
	0
	0
	
	

	Available RE-s for PDSCH
	7920
	7920
	12720
	12720
	
	

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	N/A
	N/A
	
	

	1
	0.1523 
	0
	QPSK
	1480
	2976
	2976
	5896
	
	

	2
	0.3770 
	1
	
	2408
	4744
	4744
	9480
	
	

	3
	0.8770 
	3
	
	5504
	11016
	11016
	22536
	
	

	4
	1.4766 
	5
	16QAM
	9224
	18432
	18960
	37896
	
	

	5
	1.9141 
	7
	
	12040
	24072
	24576
	49176
	
	

	6
	2.4063 
	9
	
	15112
	30216
	30728
	61480
	
	

	7
	2.7305 
	11
	64QAM
	16896
	33816
	34816
	69672
	
	

	8
	3.3223 
	13
	
	20496
	40976
	42016
	83976
	
	

	9
	3.9023 
	15
	
	24576
	49176
	49176
	98376
	
	

	10
	4.5234 
	17
	
	28168
	56368
	57376
	114776
	
	

	11
	5.1152 
	19
	
	31752
	63528
	65576
	131176
	
	

	12
	5.5547 
	21
	256QAM
	34816
	69672
	69672
	139376
	
	

	13
	6.2266
	23
	
	38936
	77896
	79896
	159880
	
	

	14
	6.9141
	25
	
	43032
	86040
	88064
	176208
	
	

	15
	7.4063 
	27
	
	46104
	92200
	94248
	188576
	
	

	Note 1:
Number of DMRS REs includes the overhead of the DM-RS CDM groups without data


*********************End of change*****************
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