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1	Introduction
In this paper, we present our view on PDSCH demodulation requirements for FR2-2. Furthermore, in RAN4 meeting #103-e, WF [1] underlined some issues to consider in the simulation setup. As general aspects, the propagation environments to be considered are given by 
	Issue 1-2-1/1-2-2: TDL Channel Model and RMS Delay Spread
· RAN4 will specify demodulation requirements covering TDL-A10 (baseline) and TDL-D10 (for specific test cases)
· FFS whether TDL-A20 needed or not 
Issue 1-2-3: Max Doppler Frequency
· TDL-D with 200Hz Max doppler
· TDL-A channel:
· Option 1: 200Hz
· Option 2: 650Hz
· Option 3: both 200Hz, and 650Hz
Issue 2-1-11: Phase Noise Model Assumption
· PN is considered at UE only



However, several needed related parameters have not been agreed yet, such as   

	Issue 2-1-7: Whether to define requirements at 30% of peak throughput
· Option 1: Yes 
· Option 2: No
Issue 2-1-9: Whether to define requirements with Rank2
· Option 1: Yes
· Option 2: No
· Option 3: Decide based on simulation results.
Issue 2-1-12: Phase Noise Compensation
· Option 1: CPE compensation only 
· Option 2: CPE+ICI compensation
· Option 3: CPE or CPE+ICI decision depends on the test case 
Larger MCS and CBW may benefit with CPE+ICI.




[bookmark: _Hlk101455548]2	Remaining issues for PDSCH requirements
[bookmark: _Hlk101455583]
Several issues need to be discussed in this meeting. Then, we will provide our proposals to address them.
	Issue 2-1-1: PDSCH performance requirements for multi-PDSCH scheduling
· Define multi-slot scheduling PDSCH performance requirements with the following assumptions:
· 120kHz SCS: Single-TB scheduling
· 480 kHz SCS: 4-TB scheduling
· 960 kHz SCS: 8-TB scheduling (if it is agreed to define requirements for 960kHz)
Issue 2-1-2: Whether to define requirements with 32 DL HARQ processes
· Do not define requirements with 32 DL HARQ processes for 120kHz and 480kHz SCS. 
· FFS for 960kHz SCS, if requirements are agreed to be defined.
Issue 2-1-3: Whether to define requirements with 16 DL HARQ processes
· Yes for 480 kHz. 
· FFS for 960 kHz, if requirements are agreed to be defined.
Issue 2-1-4: HARQ-ACK Codebook
· Option 1: Type I
· Option 2: Do not specify. Leave it up to RAN5.
Issue 2-1-5: HARQ Bundling for multi-PDSCH scheduling (if agreed in Issue 2-1-1)
· Option 1: Yes 
· Option 2: No 
· Option 3: Do not specify. Leave it up to RAN5.
Issue 2-1-6: Whether to define requirements with PDSCH Mapping Type B
· No
Issue 2-1-7: Whether to define requirements at 30% of peak throughput
· Option 1: Yes 
· Option 2: No 
Issue 2-1-8: Whether to define Rank1 requirements with FD-OCC disabled
· Option 1: Yes 
· Nokia: It is not clear if the feature “FD-OCC-Disabled” is mandatory. If it is mandatory, define the requirements. If it is optional, only define the requirements if  >1dB performance difference compared to enabling FD-OCC.
· Option 2: No
Issue 2-1-9: Whether to define requirements with Rank2
· Option 1: Yes
· Option 2: No
· Option 3: Decide based on simulation results.
Issue 2-1-10: MCS for 64QAM
· Option 1: MCS20 
· Option 2: MCS22 
· Option 3: Not consider 64QAM 
· Option 4: Consider MCS 17 for 120kHz/100MHz and not consider 64QAM for 480kHz 
· Option 5: MCS17 
· Option 6: Decide based on simulation results. 
Issue 2-1-11: Phase Noise Model Assumption
· PN is considered at UE only
Issue 2-1-12: Phase Noise Compensation
· Option 1: CPE compensation only 
· Option 2: CPE+ICI compensation
· Option 3: CPE or CPE+ICI decision depends on the test case 
· Larger MCS and CBW may benefit with CPE+ICI.
Issue 2-1-13: Scheduling pattern for 480kHz SCS
· One scheduling pattern includes two TDD pattern period which is 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U.
· There are 7 DCIs in every scheduling pattern and each DCI schedules 4 PDSCHs if not overlapped with SSB, otherwise, each DCI schedules 3 PDSCHs. PDSCH is scheduled in every DL slots except slot #33 and #34 and slot contain SSB
· The HARQ-ACK information are transmitted in slot #19 for DL slots from slot#0 to slot#11 and transmitted in slot #39 for DL slots from slot#12 to slot#39

Issue 2-1-15: Other Parameters
Initial simulation assumptions for parameters not discussed above are provided in the below table, so that companies can bring simulation results in the next meeting. Those assumptions can be revisited in the next meeting, if any issues are found.
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	UE PN Model
	Up to UE implementation

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	Other Parameters
	Same as FR2-1






2.1	SCS/CBW combinations and general issues
For FR2-2, it is better that we focus on the SCS 120 KHz (as a common SCS with FR2-1) and an additional SCS such as 480 KHz. Furthermore, and to align our efforts with RAN1, RAN5 and TE vendor requirements, we refer to the following Table 
[bookmark: _Hlk111038979]Table 7.2.3-4: Maximum DL testable SNR for different allocations
	SCS, kHz
	Allocation size, PRB
	Allowed noise increase, dB

	
	
	1 dB
	2 dB

	120
	264
	[-0.6]
	[3.8]

	
	132
	[4.1]
	[7.3]

	
	66
	[7.7]
	[10.6]

	
	33
	[11]
	[13.7]

	
	16
	[14.3]
	[16.9]

	480
	264
	< -20 (NOTE 1)
	[-9.6]

	
	132
	[-14.5]
	[-0.6]

	
	66
	[-0.6]
	[3.8]

	
	33
	[4.1]
	[7.3]

	
	16
	[7.9]
	[10.7]

	960
	165
	< -20 (NOTE 1)
	< -20 (NOTE 1)

	
	132
	< -20 (NOTE 1)
	[-9.6]

	
	66
	[-14.5]
	[-0.6]

	
	33
	[-0.6]
	[3.8]

	
	16
	[4.2]
	[7.5]

	NOTE 1:	Result does not converge



It is worth mentioning that the reference SNRs in the Table above have been derived based on the following parameters, gathered in the following Table
Table 7.2.3-1: Demodulation test setup SNR calculation parameters for band n263
	Parameter
	Comment

	
	

	REFSENS
	Using REFSENS agreed for band n263
-72.0 dBm/400 MHz

	Multi-band relaxation
	TBD

	TE amplifier 1dB compression
	23 dBm

	Backoff from P1dB
	-13 dB (RAN4 assumption)
-17.7 dB (RAN5 assumption)

	Cable loss
	10.3 dB, assuming 1m length

	Connector insertion loss
	0

	FS path loss
	66.7 dB, assuming 0.725m range length

	TE DL absolute power setting uncertainty
	+/-6 dB

	Probe antenna gain
	12 dBi

	Beam peak search procedure error
	0.5 dB



Observation 1: Is it worth that the endorsed Proposal 4 in [2] states that: “For 64QAM scenarios (both Demod and CSI), consider fading backoff margin of 11.08 dB (replacing the current working assumption of 17.71 dB) corresponding to the 1e-3 faded signal clipping probability”. This has led to the SNRs increase in FR2-1. We expect same behavior in FR2-2 by considering a fading backoff margin of 11.08 dB instead of 17.7 dB.

Observation 2: We consider the reference SNRs as indicated in Table 7.2.3-4, and we trust that the companies and TE vendors will spend the needed efforts to review the reference SNRs whose may allow for higher MCS for 120 KHz/100 MHz, 480 KHz/400 MHz, and possibly 120 KHz/400 MHz and 480 KHz/800 MHz. 

According to the aforementioned remarks, we propose the following
Proposal 1: RAN4 defines the PDSCH demodulation requirements with:  
· [bookmark: _Hlk95186537]FR2-2 TDD: SCS = 120 kHz with min CBW = 100 MHz (66 RBs), and possibly [Max CBW = 400 MHz] 
· FR2-2 TDD: SCS = 480 kHz with min CBW = 400 MHz (66 RBs), and possibly [CBW = 800 MHz] 

It is worth mentioning here that we still deprioritize SCS 960 KHz for the following reasons detailed in the following observation

Observation 3: Using SCS 960 KHz, we increase max CBW by 25 % (from 1600 MHz to 2000 MHz), while the CP is halved (looses 50% of its duration).

Furthermore, we have set the PRB numbers for each defined CBW as per the latest RF progress and agreements on that. In Proposal 2, we state some general aspects needed for PDSCH demodulation.
 
Proposal 2: RAN4 defines the UE demodulation and CSI reporting requirements with:
· Number of receive antennas: 2Rx
· Modulation order: Up to 64QAM
· Both single carrier (FR2-2) and NR-DC FR1 + FR2-2 scenarios

2.2	PDSCH performance under Phase noise effects

NR operations in 52.5 GHz – 71 GHz band are susceptible to phase noise (PN) effects that should be assessed and addressed. However, RAN4 was not able to agree on a single representative PN model during the study item and WF [1]. In TR 38.808, two PN models have been defined and referred to as Set 1 and Set 2. Furthermore, these PN models are different and for the sake of fairness, the companies are encouraged to consider both PN models for simulations. Moreover, the Release 15 has defined the PTRS patterns that remain sufficient in this band.

Observation 4: In Rel-17, NR operation in FR2-2 will only support Rel-15 patterns for CP-OFDM.

Proposal 3: Define PDSCH requirements using both PN models in TR 38.808, where PN is considered at the UE only. 

Observation 5: When applying TR 38.808 Set 1, we set the design margin as 0 dB at the BS and 5 dB at the UE.

Proposal 4: Using Rel-15 PTRS patterns, define PDSCH requirements when PN with CPE compensation only when allocating a low PRB number (66 or below).

For the sake of compatibility with FR2-1, it is recommended to keep same TDD UL/DL pattern for PDSCH when using SCS 120 KHz in FR2-2. We do believe that the delay spread can be up to 20 ns while the velocity could be 10 Km/h for outdoor environment. In the sequel, we highlight the needed updates/modificatigons.
The following proposal draws the interaction between the parameters needed for tests.

Proposal 5: Define PDSCH demodulation requirements for UE at 70% of the peak throughput using the following test setup.
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (10 ns and 20 ns delay spread) and TDLD (10 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	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 1

	DMRS Configuration
	[bookmark: _Hlk101273608]2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	CSI-RS / TRS
	CSI-RS/TRS is assumed to be off (for RS overhead)

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 22 (64QAM).
Note: It is assumed that NohPRB = 0 for MCS calculations.



FR2-2 TDD, SCS 120 KHz
Observation 6: The proposed TDD UL/DL pattern for test (FR2.120-1) is given by DDDSU, S: 10D:2G:2U.

	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	1-1

	100MHz / 120kHz
(66)
	4
Rank 1
	FR2.120-1
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New

	1-2

	100MHz / 120kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650
	2x2 ULA Low
	CPE
	TBD
	New

	1-3

	100MHz / 120kHz
(66)
	17
Rank 1
	FR2.120-1
	TDLA10-200
TDLA20-200
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New

	1-4
	100 MHz/
120 KHz
(66)
	20
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New

	2-1

	- / 120kHz
(33)
	22
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New

	2-2

	- / 120kHz
(16)
	22
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New



The detailed simulation parameters are provided in Appendix A.1.

FR2-2 TDD, SCS 480 KHz
The PDSCH configurations for SCS 480 KHz should be defined in FR2-2. Below is our proposed test setup for FR2-2 TDD for SCS 480 KHz.


	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	3-1

	400MHz / 480kHz
(66)
	4
Rank 1
	FR2.120-1
	TDLA10-200
TDLA20-200
TDLD10-200                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New

	3-2

	400MHz / 480kHz
(66)
	9
Rank 1
	FR2.120-1
	TDLA10-200
TDLA20-200
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New

	4-1

	-  / 480kHz
(33)
	13
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New

	4-2
	-  /
480 KHz
(16)
	17
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New

	Note 1: As an extension to FR2.120-1, we proposed a TDD UL-DL pattern for SCS 480 KHz.



Observation 7: For SCS 480 KHz, we defined a TDD UL-DL pattern in [2], given by 14D2S4U, S1 = 12D:2G:0U, S2 = 0D:6G:8U.

Hereafter, our proposal for requirements at 30% of the peak throughput.

Proposal 6: Define PDSCH demodulation requirements for UE at 30% of the peak throughput using the following test setup.

	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (10 ns and 20 ns delay spread) and TDLD (10 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	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 1

	DMRS Configuration
	2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	CSI-RS / TRS
	CSI-RS/TRS is assumed to be off (for RS overhead)

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 22 (64QAM).
Note: It is assumed that NohPRB = 0 for MCS calculations.




FR2-2 TDD, SCS 120 KHz
	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	5-1

	100MHz / 120kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New



FR2-2 TDD, SCS 480 KHz
	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	5-2

	400MHz / 480kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA10-200
TDLA20-200
TDLD10-200                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New



2.3	Remaining issues for PDSCH requirements

Proposal 7: Define PDSCH performance requirements for multi-PDSCH scheduling, where
· 120 KHz SCS: Single-TB scheduling
· 480 KHz SCS: 4-TB scheduling

Observation 8: Do not specify HARQ bundling for multi-PDSCH scheduling and leave it to RAN5.

Proposal 8: For HARQ processes in FR2-2:
· Do not define requirements with 32 DL HARQ processes for both 120 KHz SCS and 480 KHz SCS.
· Define requirements with 16 DL HARQ processes for 480 KHz SCS.

5	Specification structure
Table 1	Specification structure for UE Demodulation performance requirements in FR2-2 (Radiated requirements).
	Section number
	Section name
	Note

	7.2
	PDSCH demodulation requirements
	Update Table 7.2-1

	7.2.1
	  1RX requirements
	

	7.2.2
	  2RX requirements
	

	7.2.2.2
	    TDD
	

	7.2.2.2.[4]
	      Minimum requirements for UEs in FR2-2
	New section

	7.2A
	PDSCH demodulation requirements for CA
	

	7.2A.1
	  1RX requirements
	

	7.2A.2
	  2RX requirements
	Updates on FR2-2

	…….
	……
	

	A.3.2
	Reference measurement channels for PDSCH performance requirements
	

	A.3.2.2
	  TDD
	Updates on FR2-2



6	Summary
In this paper we tried to contribute with the following proposals for further discussions:
Observation 1: Is it worth that the endorsed Proposal 4 in [2] states that: “For 64QAM scenarios (both Demod and CSI), consider fading backoff margin of 11.08 dB (replacing the current working assumption of 17.71 dB) corresponding to the 1e-3 faded signal clipping probability”. This has led to the SNRs increase in FR2-1. We expect same behavior in FR2-2 by considering a fading backoff margin of 11.08 dB instead of 17.7 dB.

Observation 2: We consider the reference SNRs as indicated in Table 7.2.3-4, and we trust that the companies and TE vendors will spend the needed efforts to review the reference SNRs whose may allow for higher MCS for 120 KHz/100 MHz, 480 KHz/400 MHz, and possibly 120 KHz/400 MHz and 480 KHz/800 MHz. 

Proposal 1: RAN4 defines the PDSCH demodulation requirements with:  
· FR2-2 TDD: SCS = 120 kHz with min CBW = 100 MHz (66 RBs), and possibly [Max CBW = 400 MHz] 
FR2-2 TDD: SCS = 480 kHz with min CBW = 400 MHz (66 RBs), and possibly [CBW = 800 MHz]

Observation 3: Using SCS 960 KHz, we increase max CBW by 25 % (from 1600 MHz to 2000 MHz), while the CP is halved (looses 50% of its duration).

Proposal 2: RAN4 defines the UE demodulation and CSI reporting requirements with:
· Number of receive antennas: 2Rx
· Modulation order: Up to 64QAM
· Both single carrier (FR2-2) and NR-DC FR1 + FR2-2 scenarios

Observation 4: In Rel-17, NR operation in FR2-2 will only support Rel-15 patterns for CP-OFDM.

Proposal 3: Define PDSCH requirements using both PN models in TR 38.808, where PN is considered at the UE only. 
  
Observation 5: When applying TR 38.808 Set 1, we set the design margin as 0 dB at the BS and 5 dB at the UE.

Proposal 4: Using Rel-15 PTRS patterns, define PDSCH requirements when PN with CPE compensation only when allocating a low PRB number (66 or below).

Proposal 5: Define PDSCH demodulation requirements for UE at 70% of the peak throughput using the following test setup.
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (10 ns and 20 ns delay spread) and TDLD (10 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	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 1

	DMRS Configuration
	2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	CSI-RS / TRS
	CSI-RS/TRS is assumed to be off (for RS overhead)

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 22 (64QAM).
Note: It is assumed that NohPRB = 0 for MCS calculations.



FR2-2 TDD, SCS 120 KHz
Observation 6: The proposed TDD UL/DL pattern for test (FR2.120-1) is given by DDDSU, S: 10D:2G:2U.
	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	1-1

	100MHz / 120kHz
(66)
	4
Rank 1
	FR2.120-1
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New

	1-2

	100MHz / 120kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650
	2x2 ULA Low
	CPE
	TBD
	New

	1-3

	100MHz / 120kHz
(66)
	17
Rank 1
	FR2.120-1
	TDLA10-200
TDLA20-200
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New

	1-4
	100 MHz/
120 KHz
(66)
	20
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New

	2-1

	- / 120kHz
(33)
	22
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New

	2-2

	- / 120kHz
(16)
	22
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New



FR2-2 TDD, SCS 480 KHz
	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	3-1

	400MHz / 480kHz
(66)
	4
Rank 1
	FR2.120-1
	TDLA10-200
TDLA20-200
TDLD10-200                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New

	3-2

	400MHz / 480kHz
(66)
	9
Rank 1
	FR2.120-1
	TDLA10-200
TDLA20-200
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New

	4-1

	-  / 480kHz
(33)
	13
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New

	4-2
	-  /
480 KHz
(16)
	17
Rank 1
	FR2.120-1
	
TDLD10-200
	2x2 ULA Low
	CPE
	TBD
	New

	Note 1: As an extension to FR2.120-1, we proposed a TDD UL-DL pattern for SCS 480 KHz.



Observation 7: For SCS 480 KHz, we defined a TDD UL-DL pattern in [2], given by 14D2S4U, S1 = 12D:2G:0U, S2 = 0D:6G:8U.

Proposal 6: Define PDSCH demodulation requirements for UE at 30% of the peak throughput using the following test setup.

	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (10 ns and 20 ns delay spread) and TDLD (10 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	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 1

	DMRS Configuration
	2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	CSI-RS / TRS
	CSI-RS/TRS is assumed to be off (for RS overhead)

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 22 (64QAM).
Note: It is assumed that NohPRB = 0 for MCS calculations.



FR2-2 TDD, SCS 120 KHz
	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	5-1

	100MHz / 120kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA10-200
TDLA10-650
TDLA20-200
TDLA20-650                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New



FR2-2 TDD, SCS 480 KHz
	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	5-2

	400MHz / 480kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA10-200
TDLA20-200
TDLD10-200                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New



Proposal 7: Define PDSCH performance requirements for multi-PDSCH scheduling, where
· 120 KHz SCS: Single-TB scheduling
· 480 KHz SCS: 4-TB scheduling

Observation 8: Do not specify HARQ bundling for multi-PDSCH scheduling and leave it to RAN5.

Proposal 8: For HARQ processes in FR2-2:
· Do not define requirements with 32 DL HARQ processes for both 120 KHz SCS and 480 KHz SCS.
Define requirements with 16 DL HARQ processes for 480 KHz SCS.
References
[1] [bookmark: _Ref89866727]R4-2210665, “WF on UE demodulation performance requirements definition for 52.6 - 71 GHz”, Qualcomm.
[2] R5-221628, “Discussion on fading crest factor”, Qualcomm.
Appendix	Simulation assumption
A.1	PDSCH Mapping Type A
FR2-1
Please refer to 38.101-4 Tables A.3.2.2.5
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	SCS
	kHz
	120

	Active DL BWP index
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	160 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13 for DL slots
9 for special slots

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	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
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Annex A.1.3
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