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1	Introduction
RAN4#101-bis-e agreed on RedCap demodulation and CQI reporting requirements [1]. This contribution discusses the open issues on CQI reporting requirements for RedCap.
2	Discussion
2.1	 Test setup
	· For 2Rx tests for FR1 FDD, 
· Define new 2Rx tests for FR1 FDD with CQI table 1 
· FFS whether to define test with CQI table 2 for Redcap UE supporting 256 QAM. If agreed, existing test requirements can be reused



RAN4 agreed to define CQI reporting tests for both static and fading condition for RedCap 1Rx and 2Rx UEs. RAN4 has also agreed to define wideband CQI reporting test only for the fading condition. Since supporting 256QAM is optional for RedCap UE, RAN4 uses CQI table 1 for CQI reporting tests.
We are fine to define CQI reporting test with CQI table 2 for RedCap 2Rx UE with applicability as far as RAN4 can reuse the existing requirements. 
Proposal 1: Define CQI reporting test with CQI table 1 (Test 1) for RedCap 2Rx UE in FR1 FDD. Define also CQI reporting test with CQI table 2 (Test 2) for RedCap 2Rx UE in FR1 FDD by reusing the existing requirements. If UE is capable of 256QAM, UE need to pass Test 2. Otherwise UE need to pass Test 1. 
As we discussed in our companion paper [2], we also propose to remove 1Rx case from FR2. 
Proposal 2: Define the following CQI reporting tests for RedCap UE. 
FR1 FDD SCS=15kHz
	1Rx UE or 2Rx UE
	Reference
	CQI test
	CBW / SCS
	CQI table 
	Rank
	Antenna configuration
	New / Reuse

	1Rx UE
	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	10 / 15
	Table 1
	1
	2 x 1
	New

	1Rx UE
	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	10 / 15
	Table 1
	1
	2 x 1
	New

	2Rx UE
	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	10 / 15
	Table 1
	2
	2 x 2 Low
	New for UE not supporting 256QAM

	2Rx UE
	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	10 / 15
	Table 1
	1
	2 x 2 Low
	New for UE not supporting 256QAM

	2Rx UE
	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	10 / 15
	Table 2
	2
	2 x 2 Low
	Reuse for UE supporting 256QAM

	2Rx UE
	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	10 / 15
	Table 2
	1
	2 x 2 Low
	Reuse for UE supporting 256QAM



FR1 TDD SCS=30kHz
	1Rx UE or 2Rx UE
	Reference
	CQI test
	CBW / SCS
	CQI table 
	Rank
	Antenna configuration
	New / Reuse

	1Rx UE
	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	20 / 30
	Table 1
	1
	2 x 1
	New

	1Rx UE
	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	20 / 30
	Table 1
	1
	2 x 1
	New

	2Rx UE
	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	20 / 30
	Table 1
	2
	2 x 2 Low
	New

	2Rx UE
	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	20 / 30
	Table 1
	1
	2 x 2 Low
	New



FR2 TDD SCS=120kHz
	1Rx UE or 2Rx UE
	Reference
	CQI test
	CBW / SCS
	CQI table 
	Rank
	Antenna configuration
	New / Reuse

	1Rx UE
	Table 8.2.2.2.1.1-1 Test 1/2
	CQI report definition test
	100 / 120
	Table 1
	1
	2 x 1
	New

	1Rx UE
	Table 8.2.2.2.2.1-1 Tests 1/2
	Wideband CQI reporting test
	100 / 120
	Table 1
	1
	2 x 1
	New

	2Rx UE
	Table 8.2.2.2.1.1-1 Test 1/2
	CQI report definition test
	100 / 120
	Table 1
	2
	2 x 2
	Reuse

	2Rx UE
	Table 8.2.2.2.2.1-1 Tests 1/2
	Wideband CQI reporting test
	100 / 120
	Table 1
	1
	2 x 2
	Reuse



2.2	Test points for CQI reporting tests
Figure 1 shows our initial simulation results of median CQI for RedCap UE in static condition in FR1 FDD, based on the CQI-TBS mapping table shown in Table 1. In Rel-15, RAN4 set the SNR test points to 8/9dB and 14/15dB for FR1/FR2. For RedCap, since we agreed to configure CQI table 1, if we reuse the same test points as the existing test cases with CQI table 2 for RedCap 2Rx , SNR=8/9dB and SNR=14/15dB corresponds to CQI index with 16QAM and 64QAM for CQI table 1 with rank 2. Then we prefer to set SNR test points corresponding to 16QAM and 64QAM for 1Rx case. 
Proposal 3: For the static condition CQI reporting test with CQI table 1, set two SNR test points corresponding to CQI indexes of 16QAM and 64QAM for RedCap 1Rx and 2Rx UEs. 
Proposal 4: For the static condition CQI reporting test with CQI table 1 for 2Rx UEs, set SNR=8/9dB and SNR=14/15dB as the starting point.
We also apply the same assumption to fading condition. 
Proposal 5: For the wideband CQI reporting test with CQI table 1 in fading condition, set two SNR test points corresponding to CQI indexes of 16QAM and 64QAM for RedCap 1Rx and 2Rx UEs. 

[image: ]
[bookmark: _Ref95665901]Figure 1	Median CQI for RedCap UE in FR1 FDD. 

[bookmark: _Ref95665879]Table 1	Mapping of CQI Index to Information Bit payload (CQI table 1)
	CBW/SCS
	10MHz / 15kHz
	10MHz / 15kHz
	20MHz / 30kHz
	20MHz / 30kHz

	MCS table
	64QAM
	64QAM
	64QAM
	64QAM

	Number of allocated PDSCH resource blocks
	52
	52
	51
	51

	Number of consecutive PDSCH symbols
	12
	12
	12
	12

	Number of PDSCH MIMO layers
	1
	2
	1
	2

	Number of DMRS REs
	24
	24
	24
	24

	Overhead for TBS determination
	0
	0
	0
	0

	Available REs
	6240
	6240
	6120
	6120

	CQI index
	Spectrum efficiency
	MCS index
	Modulation
	
	
	
	

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

	1
	0.2344
	0
	2
	1480
	2976
	1480
	2856

	2
	0.2344
	0
	2
	1480
	2976
	1480
	2856

	3
	0.3770
	2
	2
	2408
	4744
	2408
	4616

	4
	0.6016
	4
	2
	3752
	7424
	3752
	7296

	5
	0.8770
	6
	2
	5504
	11016
	5376
	10760

	6
	1.1758
	8
	2
	7296
	14600
	7168
	14344

	7
	1.4766
	11
	4
	9224
	18432
	8968
	17928

	8
	1.9141
	13
	4
	12040
	24072
	11784
	23568

	9
	2.4062
	15
	4
	15112
	30216
	14600
	29192

	10
	2.7305
	18
	6
	16896
	33816
	16896
	33816

	11
	3.3223
	20
	6
	20496
	40976
	20496
	40976

	12
	3.9023
	22
	6
	24576
	49176
	24072
	48168

	13
	4.5234
	24
	6
	28168
	56368
	27656
	55304

	14
	5.1152
	26
	6
	31752
	63528
	31240
	62504

	15
	5.5547
	28
	6
	31752
	69672
	33816
	67584





3	Summary
Proposal 1: Define CQI reporting test with CQI table 1 (Test 1) for RedCap 2Rx UE in FR1 FDD. Define also CQI reporting test with CQI table 2 (Test 2) for RedCap 2Rx UE in FR1 FDD by reusing the existing requirements. If UE is capable of 256QAM, UE need to pass Test 2. Otherwise UE need to pass Test 1.
Proposal 2: Define the following CQI reporting tests for RedCap UE. 
FR1 FDD SCS=15kHz
	1Rx UE or 2Rx UE
	Reference
	CQI test
	CBW / SCS
	CQI table 
	Rank
	Antenna configuration
	New / Reuse

	1Rx UE
	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	10 / 15
	Table 1
	1
	2 x 1
	New

	1Rx UE
	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	10 / 15
	Table 1
	1
	2 x 1
	New

	2Rx UE
	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	10 / 15
	Table 1
	2
	2 x 2 Low
	New for UE not supporting 256QAM

	2Rx UE
	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	10 / 15
	Table 1
	1
	2 x 2 Low
	New for UE not supporting 256QAM

	2Rx UE
	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	10 / 15
	Table 2
	2
	2 x 2 Low
	Reuse for UE supporting 256QAM

	2Rx UE
	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	10 / 15
	Table 2
	1
	2 x 2 Low
	Reuse for UE supporting 256QAM



FR1 TDD SCS=30kHz
	1Rx UE or 2Rx UE
	Reference
	CQI test
	CBW / SCS
	CQI table 
	Rank
	Antenna configuration
	New / Reuse

	1Rx UE
	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	20 / 30
	Table 1
	1
	2 x 1
	New

	1Rx UE
	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	20 / 30
	Table 1
	1
	2 x 1
	New

	2Rx UE
	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	20 / 30
	Table 1
	2
	2 x 2 Low
	New

	2Rx UE
	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	20 / 30
	Table 1
	1
	2 x 2 Low
	New



FR2 TDD SCS=120kHz
	1Rx UE or 2Rx UE
	Reference
	CQI test
	CBW / SCS
	CQI table 
	Rank
	Antenna configuration
	New / Reuse

	1Rx UE
	Table 8.2.2.2.1.1-1 Test 1/2
	CQI report definition test
	100 / 120
	Table 1
	1
	2 x 1
	New

	1Rx UE
	Table 8.2.2.2.2.1-1 Tests 1/2
	Wideband CQI reporting test
	100 / 120
	Table 1
	1
	2 x 1
	New

	2Rx UE
	Table 8.2.2.2.1.1-1 Test 1/2
	CQI report definition test
	100 / 120
	Table 1
	2
	2 x 2
	Reuse

	2Rx UE
	Table 8.2.2.2.2.1-1 Tests 1/2
	Wideband CQI reporting test
	100 / 120
	Table 1
	1
	2 x 2
	Reuse



Proposal 3: For the static condition CQI reporting test with CQI table 1, set two SNR test points corresponding to CQI indexes of 16QAM and 64QAM for RedCap 1Rx and 2Rx UEs. 
Proposal 4: For the static condition CQI reporting test with CQI table 1 for 2Rx UEs, set SNR=8/9dB and SNR=14/15dB as the starting point.
Proposal 5: For the wideband CQI reporting test with CQI table 1 in fading condition, set two SNR test points corresponding to CQI indexes of 16QAM and 64QAM for RedCap 1Rx and 2Rx UEs. 
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