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1	Introduction
In this paper, we present our view on UE demodulation and CSI reporting requirements for enhanced 8 Rx in FR1. Further RF enhancements are being discussed, while in this paper, we will provide our views and which parameters to propose in this first meeting discussing the UE performance part. In RP-221496 [1], the objective for UE demodulation with 8 Rx has been stated as follow. 

	4.1	Objective of SI or Core part WI or Testing part WI
Enable 8Rx for CPE/FWA/vehicle/industrial devices [RAN4]
· Example bands:
· [bookmark: _Hlk117764029]TDD bands: n41, n77/ n78
· FDD bands: n7
· [bookmark: OLE_LINK25]Note 1: the total number of example band should be limited to 3. n77/n78 are considered as one band during the study.
· Note 2: other bands to be introduced in the release independent way later on from Rel-18
· Note 3: specifying requirements for TDD bands has first priority
· Specify the UE RF requirements to support 8Rx
· Study and specify the requirements to support SRS antenna switching for t1r8, t2r8, t4r8
· Discussion on t4r8 shall start after at least one PC for 4Tx is completed
NOTE: Requirements are specified with phase approach. Objectives with 1st priority are considered first.
4.2	Objective of Performance part WI
·   Enable 8Rx for CPE/FWA/vehicle/industrial devices
· Specify RLM test cases to support 8Rx
· Investigate if the existing 4Rx RLM test can be reused or the new test will be specified
· Specify UE demodulation performance and CSI requirements with up to 8 layers to support 8Rx
· Investigate and, if necessary, specify the requirements with up to 8 DL MIMO layers
· Specify the SDR requirements with 8 MIMO layers



2	General aspects for UE demodulation and CSI reporting requirements

In this section, we refer to [1] where the priorities have been set to:
· Enable 8Rx for CPE/FWA/vehicle/industrial devices
· Priority to consider TDD bands: n41, n77/ n78
· Specify RLM test cases to support 8Rx
· Specify UE demodulation performance and CSI requirements with up to 8 layers to support 8Rx
· Specify the SDR requirements with 8 MIMO layers

Accordingly, and to be more efficient and focus the efforts on relevant parameters, we propose to extend the test cases in FR1 for 8 Rx UE as follow.
· Applicable numerology
· SCS = 30 kHz, CBW = 40 MHz, and 106 RB allocation. 
· Maximum number of DL MIMO layers
· A UE with 8Rx branches and up to 8 DL MIMO layers is supported.
· Maximum modulation order 
· [bookmark: _Hlk94801514]Up to a 1024QAM modulation is supported. 

Proposal 1: RAN4 defines the UE demodulation and CSI reporting requirements for FR1 with:
· TDD mode only
· Number of receive antennas: 8Rx
· Modulation order: Up to 1024QAM
· Rank: Up to 8 DL MIMO layers.

Proposal 2: RAN4 defines the UE demodulation and CSI reporting requirements with:  
· FR1 TDD n77/ n78: fc = 3.5 GHz
· [bookmark: _Hlk95186537]FR1 TDD: SCS = 30 kHz, CBW = 40 MHz and 106 RBs.
· Channel models: TDLA, TDLD and TDLC (30 ns delay spread)
· Max Doppler frequencies: up to 100 Hz (vehicular).
3	UE Demodulation Requirements
3.1 RF Parameters
In TS38.101-1 [2], it has been stated in Clause 7.2 that the UE is required to be equipped with a minimum of two Rx antenna ports in all operating bands except for the bands n7, n38, n41, n48, n77, n78, n79 where the UE is required to be equipped with a minimum of four Rx antenna ports. This requirement applies when the band is used as a standalone band or as part of a band combination. In this WID, the UE will be equipped with 8 Rx, and the focus will be on TDD bands.

Proposal 3: Align the RF parameters to the RF enhancements in the core part, and consider as a starting point
· Tx EVM = 6%  
· Rx EVM = 0%

3.2 PDSCH demodulation requirements
The parameters specified in Table 5.2-1 [3] are valid for all PDSCH tests unless otherwise stated. However, to save efforts, it is preferrable to limit our requirements to PDSCH Type A. 

Proposal 4: Define the 8 Rx UE demodulation requirements for PDSCH Type A only.

For 8 Rx UE, we can focus on 70% of the PDSCH peak throughput metric. Further discussions are needed to conclude whether 30% of peak throughput metric is needed or not. 

Proposal 5: Define the 8 Rx UE demodulation requirements for PDSCH with 70% of the peak throughput metric only.

For UL-DL pattern, we do not see the usefulness of defining a new pattern. We would prefer to stick to FR1.30-1 for PDSCH requirements’ definition.

Proposal 6: Define the 8 Rx UE demodulation requirements for PDSCH using FR1.30-1 TDD UL-DL pattern, given by 7DS2U and S: 6D+4G+4U.

We summarize the needed parameters to define the PDSCH requirements in Proposals 7 and 8.

Proposal 7: Define PDSCH demodulation requirements for UE at 70% of the peak throughput using the following test setup.
	Assumptions
	Value

	Carrier Frequency [GHz]
	3.5

	Subcarrier Spacing [kHz]
	30

	Channel bandwidth [MHz]
	40

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA, TDLC, TDLD (30 ns delay spread) 

	Antenna configuration
	8x8 ULA Low

	Velocity
	3 km/h, 30 km/h

	PA Model
	None

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 5, Rank 6, Rank 7, and Rank 8

	DMRS Configuration
	4 DMRS symbols at (2,3,10,11) symbol indexes

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 17 (64QAM).

	NOH
	6

	Number of HARQ Processes
	8




Proposal 8: Referring to the Table in Proposal xx, consider PDSCH test cases at 70% of the peak throughput for 40 MHz/30 kHz SCS as follow
FR1 TDD, 40 MHz/30 kHz, Metric: 70% Peak Throughput
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)/
(RB)
	Modulation format and code rate
	
TDD
UL/DL
Pattern
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	40 / 30
(106)
	QPSK, 0.30
	FR1.30-1
	8
	TDLC30-100
	8x8, ULA Low
	70
	TBD

	1-2
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	8
	TDLA30-5
	8x8, ULA Low
	70
	TBD

	1-3
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	7
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	1-4
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	6
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	1-5
	40 / 30
(106)
	64QAM, 0.43
	FR1.30-1
	6
	TDLD30-5
	8x8, ULA Low
	70
	TBD

	1-6
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	5
	TDLA30-5
	8x8, ULA Low
	70
	TBD

	1-7
	40 / 30
(106)
	64QAM, 0.43
	FR1.30-1
	5
	TDLD30-5
	8x8, ULA Low
	70
	TBD



3.4	PDCCH demodulation
We propose to define PDCCH for 8 Rx UE with all possible aggregation levels 2, 4, 8, and 16 by reusing the existing test case specified in TS38.101-4 Clause 5.3.3.2 for 30 kHz in FR1. 

Proposal 9: Define PDCCH demodulation requirements for 8 Rx UE in FR1 with the following test setup.
· FR1 TDD, 40 MHz/30 kHz
	Test num
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNR (dB) @ 1% 
Pm-dsg

	1
	3

	2
	102
	1
	2
	TDLA30-10
	1x8 ULA Low
	1_0
	41
	New

	2
	3
	2
	102
	1
	4
	TDLA30-10
	1x8 ULA Low
	1_1
	53
	New

	3
	NA
	6
	90
	1
	8
	TDLA30-10
	2x8 ULA Low
	1_1
	53
	New

	4
	3
	6
	48
	2
	16
	TDLA30-10
	2x8 ULA Low 
	1_0
	41
	 New            


· Using the common test parameters
	[bookmark: _Hlk117780654]Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	Test 3: Non-interleaved
Other tests: interleaved
	Interleaved

	Interleaver size
	
	3

	REG bundle size
	
	                              2
	6

	Shift Index
	
	0



3.5	PBCH demodulation
Referring to TS 38.101-4 Clause 5.1.1.2, requirements for PBCH with 4Rx is up to UE declaration. In our case, we believe that RAN4 does not need to define PBCH requirements for 8 Rx. 

Proposal 10: Do not define PBCH demodulation requirements for 8 Rx UE in FR1. 

3.6	SDR
The purpose of the SDR requirements is to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum data rate indicated by UE capabilities. According to TS38.101-4, the existing MCS index table has already covered the configuration applicable for UEs up to rank 4 for QPSK/16QAM/64QAM/256QAM, while up to rank 2 for 1024QAM. 

Observation 1: RAN4 needs to extend the SDR applicability rule for FR1 where 6 PDSCH MIMO layers using 8 Rx are considered. 

According to Observation 1, we propose the following.

Proposal 11: Define SDR requirements applicable to FR1 CC and FR1 CA, considering
· Update Table 5.5A-5 to support ‘Maximum number of PDSCH MIMO layers = 8’
· RAN4 may consider ‘Maximum number of PDSCH MIMO layers = 6’
· Update Table 5.5A-6 (1024QAM) to support 8Rx. Note the Maximum number of PDSCH MIMO layers is 2.
· RAN4 study the maximum MCS for scaling factor 1.
4	CSI reporting requirements
RAN4 has defined CQI, PMI and RI reporting requirements for FR1 in Rel-15. Regarding the CQI reporting, we propose to define requirements under the static condition for UE with 8Rx. Since the existing CQI reporting tests verifies the CQI using 256 QAM for PDSCH FR1 with 4 Rx (see 38.101-4 Table A.4-3), we need to define the CQI reporting requirements for 8Rx UE while we limit the modulation order to 64QAM.

Proposal 12: Define the CQI reporting requirements for 8Rx UE under static conditions considering 
· 40 MHz/30 kHz, 106 RBs.
· CQI index for up to 64QAM.
· Rank 4.

For 8 Rx UE, new requirements for PMI reporting should be defined. We propose the following.  

Proposal 13: Define PMI reporting requirements for 8 Rx UE considering
· 40 MHz/30 kHz
· Propagation environment: TDLA30-5
· Single PMI- with 8 Tx Type I with single panel codebook and antenna configuration: High XP 8 x 8 with (N1, N2) = (4, 1)
· Multiple PMI with 16 Tx Type II codebook and antenna configuration: Medium XP 16x8 with (N1, N2) = (4, 2) 

In TS38.101-4 Clause 6.4.3.2, the reporting rank indicator has been limited to Rank 2 transmission even when considering 4 Rx. We believe that such a limitation will not change anything when considering 8 Rx. Therefore, we will not define RI reporting for 8 Rx.
  
Proposal 14: Do not define RI reporting for 8 Rx UE.  
5	Specification structure
Table 1	Specification structure for UE Demodulation performance requirements in FR1 (Conducted requirements).
	Section number
	Section name
	Note

	5.1
	General
	Updates on FR1 8Rx

	5.2
	PDSCH demodulation requirements
	

	5.2.1
	  1RX requirements
	

	5.2.2
	  2RX requirements
	

	5.2.3
	  4RX requirements
	

	5.2.4
	  8RX requirements
	New section

	5.2.4.1
	    FDD
	Void

	5.2.4.2
	    TDD
	New section

	5.2.4.2.1
	      Minimum requirements for PDSCH Mapping Type A
	New section

	5.2A
	PDSCH demodulation requirements for CA
	

	5.2A.4
	  8RX requirements
	New section

	5.3
	PDCCH demodulation requirements
	

	5.3.1
	  1RX requirements
	

	5.3.2
	  2RX requirements
	

	5.3.3
	  4 RX requirements
	

	5.3.4
	  8RX requirements
	New section

	5.3.4.1
	    FDD
	Void

	5.3.4.2
	    TDD
	New section

	5.5
	Sustained downlink data rate provided by lower layers
	Updates on FR1 8 Rx

	5.5.1
	  FR1 single carrier requirements  
	Updates on FR1 8 Rx

	5.5A
	Sustained downlink data rate provided by lower layers
	

	5.5A.1
	  FR1 CA requirements
	Updates on FR1 8 Rx



[bookmark: _Ref92744893]Table 2	Specification structure for UE CSI reporting requirements in FR1 (Conducted requirements).
	Section number
	Section name
	Note

	6.1
	General
	Updates on FR1 8 Rx

	6.2
	Reporting of Channel Quality Indicator (CQI)
	

	6.2.4
	  8RX requirements
	New section

	6.2.4.1
	    FDD
	Void

	6.2.4.2
	    TDD
	New section

	6.2A
	Reporting of Channel Quality Indicator (CQI) for CA
	

	6.2A.5
	  8RX requirements
	New section

	6.3
	Reporting of Precoding Matrix Indicator (PMI)
	

	6.3.4
	  8RX requirements
	New section

	6.3.4.1
	    FDD
	Void

	6.3.4.2
	    TDD
	New section



6	Summary
In this paper we tried to contribute with the following proposals for further discussions:

Proposal 1: RAN4 defines the UE demodulation and CSI reporting requirements for FR1 with:
· TDD mode only
· Number of receive antennas: 8Rx
· Modulation order: Up to 1024QAM
· Rank: Up to 8 DL MIMO layers.

Proposal 2: RAN4 defines the UE demodulation and CSI reporting requirements with:  
· FR1 TDD n77/ n78: fc = 3.5 GHz
· FR1 TDD: SCS = 30 kHz, CBW = 40 MHz and 106 RBs.
· Channel models: TDLA, TDLD and TDLC (30 ns delay spread)
· Max Doppler frequencies: up to 100 Hz (vehicular).

Proposal 3: Align the RF parameters to the RF enhancements in the core part, and consider as a starting point
· Tx EVM = 6%  
· Rx EVM = 0%

Proposal 4: Define the 8 Rx UE demodulation requirements for PDSCH Type A only.

Proposal 5: Define the 8 Rx UE demodulation requirements for PDSCH with 70% of the peak throughput metric only.

Proposal 6: Define the 8 Rx UE demodulation requirements for PDSCH using FR1.30-1 TDD UL-DL pattern, given by 7DS2U and S: 6D+4G+4U.

Proposal 7: Define PDSCH demodulation requirements for UE at 70% of the peak throughput using the following test setup.
	Assumptions
	Value

	Carrier Frequency [GHz]
	3.5

	Subcarrier Spacing [kHz]
	30

	Channel bandwidth [MHz]
	40

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA, TDLC, TDLD (30 ns delay spread) 

	Antenna configuration
	8x8 ULA Low

	Velocity
	3 km/h, 30 km/h

	PA Model
	None

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 5, Rank 6, Rank 7, and Rank 8

	DMRS Configuration
	4 DMRS symbols at (2,3,10,11) symbol indexes

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 17 (64QAM).

	NOH
	6

	Number of HARQ Processes
	8



Proposal 8: Referring to the Table in Proposal xx, consider PDSCH test cases at 70% of the peak throughput for 40 MHz/30 kHz SCS as follow
FR1 TDD, 40 MHz/30 kHz, Metric: 70% Peak Throughput
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)/
(RB)
	Modulation format and code rate
	
TDD
UL/DL
Pattern
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	40 / 30
(106)
	QPSK, 0.30
	FR1.30-1
	8
	TDLC30-100
	8x8, ULA Low
	70
	TBD

	1-2
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	8
	TDLA30-5
	8x8, ULA Low
	70
	TBD

	1-3
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	7
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	1-4
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	6
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	1-5
	40 / 30
(106)
	64QAM, 0.43
	FR1.30-1
	6
	TDLD30-5
	8x8, ULA Low
	70
	TBD

	1-6
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	5
	TDLA30-5
	8x8, ULA Low
	70
	TBD

	1-7
	40 / 30
(106)
	64QAM, 0.43
	FR1.30-1
	5
	TDLD30-5
	8x8, ULA Low
	70
	TBD



Proposal 9: Define PDCCH demodulation requirements for 8 Rx UE in FR1 with the following test setup.
· FR1 TDD, 40 MHz/30 kHz
	Test num
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNR (dB) @ 1% 
Pm-dsg

	1
	3

	2
	102
	1
	2
	TDLA30-10
	1x8 ULA Low
	1_0
	41
	New

	2
	3
	2
	102
	1
	4
	TDLA30-10
	1x8 ULA Low
	1_1
	53
	New

	3
	NA
	6
	90
	1
	8
	TDLA30-10
	2x8 ULA Low
	1_1
	53
	New

	4
	3
	6
	48
	2
	16
	TDLA30-10
	2x8 ULA Low 
	1_0
	41
	 New            


· Using the common test parameters
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	Test 3: Non-interleaved
Other tests: interleaved
	Interleaved

	Interleaver size
	
	3

	REG bundle size
	
	                              2
	6

	Shift Index
	
	0



Proposal 10: Do not define PBCH demodulation requirements for 8 Rx UE in FR1. 

Observation 1: RAN4 needs to extend the SDR applicability rule for FR1 where 6 PDSCH MIMO layers using 8 Rx are considered.

Proposal 11: Define SDR requirements applicable to FR1 CC and FR1 CA, considering
· Update Table 5.5A-5 to support ‘Maximum number of PDSCH MIMO layers = 8’
· RAN4 may consider ‘Maximum number of PDSCH MIMO layers = 6’
· Update Table 5.5A-6 (1024QAM) to support 8Rx. Note the Maximum number of PDSCH MIMO layers is 2.
· RAN4 study the maximum MCS for scaling factor 1.

Proposal 12: Define the CQI reporting requirements for 8Rx UE under static conditions considering 
· 40 MHz/30 kHz, 106 RBs.
· CQI index for up to 64QAM.
· Rank 4.

Proposal 13: Define PMI reporting requirements for 8 Rx UE considering
· 40 MHz/30 kHz
· Propagation environment: TDLA30-5
· Single PMI- with 8 Tx Type I with single panel codebook and antenna configuration: High XP 8 x 8 with (N1, N2) = (4, 1)
· Multiple PMI with 16 Tx Type II codebook and antenna configuration: Medium XP 16x8 with (N1, N2) = (4, 2)

Proposal 14: Do not define RI reporting for 8 Rx UE.
References
[1] [bookmark: _Ref89866727]RP-221496, “Revised WID on Further RF requirements enhancement for NR and EN-DC in frequency range 1 (FR1)”, Huawei.
[2] 3GPP TS 38.101-1, “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”, v17.7.0.
[3] 3GPP TS 38.101-4, “NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements”, v.17.6.0.
Appendix	Simulation assumption
A.1	PDSCH
FR1
Please refer to TS.38.101-4 Clause 5.2.3.2.1
Table 5.2.3.2.1-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	4 for Tests 1-1, 1-8, 1-9
wideband for Test 3-1
2 for other tests

	
	Resource allocation type
	
	Test 1-2: Type 1 with start RB = 50, LRBs = 6
Other tests: Type 0

	
	RBG size
	
	Test 1-2: N/A
Other tests: Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	2 for Tests 1-1, 1-7, 1-8, 1-9, 1-10, 1-11
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS 
	
	Tests 1-8, 1-9:
l0 = 4 for CSI-RS resource 1 and 3
l0 = 8 for CSI-RS resource 2 and 4

Other tests; Table 5.2-1.

	
	CSI-RS periodicity
	Slots
	Test 1-7, 1-10, 1-11:
20 for CSI-RS resource 1,2,3,4.

Other tests: Table 5.2-1.

	
	CSI-RS offset
	Slots
	Test 1-7, 1-10, 1-11:
1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

	
	Frequency Occupation
	
	Test 1-7, 1-10, 1-11:
Start PRB 0
Number of PRB = 52

Other tests: Table 5.2-1.

	Number of HARQ Processes
	
	16 for Test 1-4
10 for Test 1-9
8 for other tests

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2



A.2	SDR

Table 5.5A-5: MCS indexes for indicated UE capabilities
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	1
	8
	1
	26

	1
	8
	0.8
	21

	1
	8
	0.75
	20

	1
	8
	0.4
	11

	1
	6
	1
	27

	1
	6
	0.8
	23

	1
	6
	0.75
	22

	1
	6
	0.4
	14

	1
	4
	1
	16

	1
	4
	0.8
	16

	1
	4
	0.75
	16

	1
	4
	0.4
	10

	1
	2
	1
	9

	1
	2
	0.8
	9

	1
	2
	0.75
	9

	1
	2
	0.4
	4

	2
	8
	1
	26

	2
	8
	0.8
	21

	2
	8
	0.75
	20

	2
	8
	0.4
	11

	2
	6
	1
	27

	2
	6
	0.8
	23

	2
	6
	0.75
	22

	2
	6
	0.4
	14

	2
	4
	1
	16

	2
	4
	0.8
	16

	2
	4
	0.75
	16

	2
	4
	0.4
	10

	2
	2
	1
	9

	2
	2
	0.8
	9

	2
	2
	0.75
	9

	2
	2
	0.4
	4

	4
	8
	1
	26

	4
	8
	0.8
	23

	4
	8
	0.75
	22

	4
	8
	0.4
	12

	4
	6
	1
	27

	4
	6
	0.8
	24

	4
	6
	0.75
	23

	4
	6
	0.4
	14

	4
	4
	1
	16

	4
	4
	0.8
	16

	4
	4
	0.75
	16

	4
	4
	0.4
	11

	4
	2
	1
	9

	4
	2
	0.8
	9

	4
	2
	0.75
	9

	4
	2
	0.4
	5

	Note 1:	MCS Index for maximum modulation format 2,4 and 6 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214 [12]
Note 2:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214 [12]



Table 5.5A-6: 1024QAM MCS indexes for indicated UE capabilities
	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	2RX
	1
	10
	1
	23

	
	1
	10
	0.8
	21

	
	1
	10
	0.75
	19

	
	1
	10
	0.4
	9

	4RX
	1
	10
	1
	24

	
	1
	10
	0.8
	21

	
	1
	10
	0.75
	19

	
	1
	10
	0.4
	9

	
	2
	10
	1
	23

	
	2
	10
	0.8
	21

	
	2
	10
	0.75
	19

	
	2
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214 [12]
Note 2:	For the band(s) on which UE supporting “Maximum modulation format” of 10, with 2 RX and 2 MIMO layers, the MCS index is derived from the rows with “Maximum modulation format” of 8 in Table 5.5A-5



A.3	CQI reporting in static condition
A.3.1	Minimum requirement for CQI periodic reporting
The purpose of the requirements is to verify that the reported CQI values are in accordance with the CQI definition given in TS38.214 [12]. The reporting accuracy of CQI under AWGN condition is determined by the reporting variance and BLER performance using the transport format indicated by the reported CQI median. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
For the parameters specified in Table 6.2.3.2.1.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.

Table 6.2.4.2.1.1-1: CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	andwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	 SNR
	 dB
	5
	6
	11
	12

	Propagation channel
	
	AWGN

	Antenna configuration
	
	4×8 with static channel specified in updated Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	
	
	

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic 

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)

	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-3, TBS.3-4
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