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Introduction
The last eMeeting’s discussion and WF on UE demodulation and CSI requirements for RedCap [1] are captured in the WF [2] and summary [3].
[bookmark: _Hlk44430428]In this contribution we will express our views on the open issues related to CQI reporting requirements for RedCap, namely:
· definition of supported CSI-RS configurations for CQI reporting tests under static condition,
· selection of overhead for TBS determination for RMCs for CQI reporting under static condition,
· definition of RMCs for CQI reporting under static condition,
· selection of SNR intervals for CQI reporting tests under fading condition. 
Discussion 
Supported CSI-RS configurations for CQI reporting tests under static condition
TS 38.101-4 depicts the CSI-RS configurations for CQI reporting tests under static condition for legacy NR devices, namely: 
· ZP CSI-RS configuration
· NZP CSI-RS for CSI acquisition
· CSI-IM configuration
In our view, the same CSI-RS configurations should be supported and hence tested for RedCap UE. 
The correspondent parameters for the CSI-RS configurations are same for RedCap except the CSI-RS periodicity and offset, which were changed to 10/1 according to WF [2].
The following proposal is made:
Reuse existing CSI-RS configurations for CQI reporting tests for RedCap. 

Overhead for TBS determination for RMCs for CQI reporting under static condition
[bookmark: _Hlk515619163]Regarding the definition of Reference Measurement Channels (RMCs) for CQI reporting, existing CSI RMCs are based on the overhead parameter for TBS determination, corresponding to the higher layer parameter xOverhead in PDSCH-ServingCellconfig according to TS 38.214, which may be 6, 12 or 18 per RB, if configured. Existing RMCs for CSI reporting mostly contain the value 0 for the overhead, i.e. the higher layer parameter is not configured. This setting is reused for RedCap RMCs for CQI reporting under static condition.
The following proposal is made:
Reuse the value 0 for the overhead parameter for TBS determination from existing CSI RMCs for CQI reporting under static condition.
RMCs for CQI reporting under static condition
For CQI reporting under static condition, new RMCs are required in FR1 due to BW restrictions of 20 MHz for RedCap UE. CQI reporting requirements are based on CQI table 1 according to WF [2], as existing CSI RMC for CQI table 1 based on 66 RBs cannot be reused, as being too large. 
For FDD and HD-FDD, existing BW of 10 MHz is reused, whilst for TDD BW of 20 MHz is defined. This yields following RMC’s for 1Rx and 2Rx: 
· For FDD and HD-FDD, 52 RBs are transmitted in 10 MHz and hence TBS.1-X1 (single layer) and TBS.1-X2 (dual layers) are the new RMCs for FDD and HD-FDD in FR1 for RedCap, as shown below in blue.
· For TDD, 51 RBs are transmitted in 20 MHz and hence TBS.1-X3 (single layer) and TBS.1-X4 (dual layers) are the new RMCs for TDD in FR1 for RedCap as shown below in blue.
The following proposal is made:
Adopt new RMCs for CQI reporting under static condition in FR1 based on 52 and 51 RBs as depicted in the table below:
[bookmark: _Hlk110794248]Table A.4-1: Mapping of CQI Index to Information Bit payload (CQI table 1)
	TBS Scheme
	TBS.1-1
	TBS.1-2
	TBS.1-X1
	TBS.1-X2
	TBS.1-X3
	TBS.1-X4

	MCS table
	64QAM

	Number of allocated PDSCH resource blocks
	66
	66
	52
	52
	51
	51

	Number of consecutive PDSCH symbols
	12
	12
	12
	12
	12
	12

	Number of PDSCH MIMO layers
	1
	2
	1
	2
	1
	2

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

	Overhead for TBS determination
	6
	6
	0
	0
	0
	0

	Available RE-s
	7590
	7590
	6240
	6240
	6120
	6120

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

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

	1
	0.2344
	0
	QPSK
	1800
	3624
	1480
	2976
	1480
	2856

	2
	0.2344
	0
	
	1800
	3624
	1480
	2976
	1480
	2856

	3
	0.3770
	2
	
	2856
	5640
	2408
	4744
	2408
	4616

	4
	0.6016
	4
	
	4480
	8968
	3752
	7424
	3752
	7296

	5
	0.8770
	6
	
	6528
	13064
	5504
	11016
	5376
	10760

	6
	1.1758
	8
	
	8712
	17928
	7296
	14600
	7168
	14344

	7
	1.4766
	11
	16QAM
	11016
	22032
	9224
	18432
	8968
	17928

	8
	1.9141
	13
	
	14344
	28680
	12040
	24072
	11784
	23568

	9
	2.4063
	15
	
	17928
	35856
	15112
	30216
	14600
	29192

	10
	2.7305
	18
	64QAM
	20496
	40976
	16896
	33816
	16896
	33816

	11
	3.3223
	20
	
	25104
	50184
	20496
	40976
	20496
	40976 

	12
	3.9023
	22
	
	29192
	58384
	24576
	49176
	24072
	48168

	13
	4.5234
	24
	
	33816
	67584
	28168
	56368
	27656
	55304

	14
	5.1152
	26
	
	38936
	77896
	31752
	63528
	31240
	62504

	15
	5.5547
	28
	
	42016
	83976
	34816
	69672
	33816
	67584

	Note 1:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for tracking, CSI-RS for CSI acquisition and CSI-RS for beam refinement or slots which are not full DL
Note 3:	PDSCH is not scheduled on slots containing PBCH, i.e. slot#0 per 20ms periodicity
Note 4:     Spectral efficiency is based on MCS Table defined in Table 5.1.3.1-1 of TS 38.214 [12]
Note 5: 	TBS.1-3, TBS.1-4, TBS.1-5 and TBS.1-6 are applicable to RedCap UE.



Thereagainst, for FR2-1, where RedCap UE has 2Rx, legacy FR2 requirements based on the configured BW of 100 MHz in TS 38.101-4, clause 8.2.2.2.1, can be reused, and the corresponding CSI RMC specified in Table A.4-1, TBS.1-2, can be reused as well.
The following proposal is made:
Reuse existing test for CQI reporting under static condition in clause 8.2.2.2.1 and corresponding CSI RMC for RedCap UE in FR2-1.
SNR intervals for CQI reporting tests under fading condition
WF ‎[2] contains following agreements and open issues on SNR intervals for CQI reporting under fading condition:
	Agreement: Test points for CQI reporting test in fading condition for 2Rx
· Lower SNR test points
· Option 1: SNR=5/6 dB
· Option 2: SNR=6/7 dB
· Higher SNR test points: 
· SNR=12/13dB
Agreement: Test points for CQI reporting test in fading condition for 1Rx
· Set SNR test points 3 dB higher than 2Rx case


For the lower SNR test points, two options were discussed for 2Rx: 5/6 dB and 6/7 dB. As we do not plan to submit simulation results for this meeting, we propose to proceed selecting lower SNR test points for fading condition as contributed by other companies to this meeting.
The following proposal is made:
For the lower SNR test points for CQI reporting under fading condition, select the test points according to the majority view of contributing companies. 
Conclusion
In this contribution we have provided our views on open issues related to related to CQI reporting requirements for RedCap.
We have made the following proposals:
1. 	Reuse existing CSI-RS configurations for CQI reporting tests for RedCap.
1. 	Reuse value 0 for the overhead parameter for TBS determination from existing CSI RMCs for CQI reporting under static condition.
1.  	Adopt new RMCs for CQI reporting under static condition in FR1 based on 52 and 51 RBs as depicted in the table below:
Table A.4-1: Mapping of CQI Index to Information Bit payload (CQI table 1)

	TBS Scheme
	TBS.1-1
	TBS.1-2
	TBS.1-X1
	TBS.1-X2
	TBS.1-X3
	TBS.1-X4

	MCS table
	64QAM

	Number of allocated PDSCH resource blocks
	66
	66
	52
	52
	51
	51

	Number of consecutive PDSCH symbols
	12
	12
	12
	12
	12
	12

	Number of PDSCH MIMO layers
	1
	2
	1
	2
	1
	2

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

	Overhead for TBS determination
	6
	6
	0
	0
	0
	0

	Available RE-s
	7590
	7590
	6240
	6240
	6120
	6120

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

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

	1
	0.2344
	0
	QPSK
	1800
	3624
	1480
	2976
	1480
	2856

	2
	0.2344
	0
	
	1800
	3624
	1480
	2976
	1480
	2856

	3
	0.3770
	2
	
	2856
	5640
	2408
	4744
	2408
	4616

	4
	0.6016
	4
	
	4480
	8968
	3752
	7424
	3752
	7296

	5
	0.8770
	6
	
	6528
	13064
	5504
	11016
	5376
	10760

	6
	1.1758
	8
	
	8712
	17928
	7296
	14600
	7168
	14344

	7
	1.4766
	11
	16QAM
	11016
	22032
	9224
	18432
	8968
	17928

	8
	1.9141
	13
	
	14344
	28680
	12040
	24072
	11784
	23568

	9
	2.4063
	15
	
	17928
	35856
	15112
	30216
	14600
	29192

	10
	2.7305
	18
	64QAM
	20496
	40976
	16896
	33816
	16896
	33816

	11
	3.3223
	20
	
	25104
	50184
	20496
	40976
	20496
	40976 

	12
	3.9023
	22
	
	29192
	58384
	24576
	49176
	24072
	48168

	13
	4.5234
	24
	
	33816
	67584
	28168
	56368
	27656
	55304

	14
	5.1152
	26
	
	38936
	77896
	31752
	63528
	31240
	62504

	15
	5.5547
	28
	
	42016
	83976
	34816
	69672
	33816
	67584

	Note 1:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for tracking, CSI-RS for CSI acquisition and CSI-RS for beam refinement or slots which are not full DL
Note 3:	PDSCH is not scheduled on slots containing PBCH, i.e. slot#0 per 20ms periodicity
Note 4:     Spectral efficiency is based on MCS Table defined in Table 5.1.3.1-1 of TS 38.214 [12]
Note 5: 	TBS.1-3, TBS.1-4, TBS.1-5 and TBS.1-6 are applicable to RedCap UE.



1. 	Reuse existing test for CQI reporting under static condition in clause 8.2.2.2.1 and corresponding CSI RMC for RedCap UE in FR2-1.  
1. 	For the lower SNR test points for CQI reporting under fading condition, select the test points according to the majority view of contributing companies.
The first four proposals are implemented in the companion Draft CR [4].
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