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Summary modification for 29GHz simulation results

29GHz:
	Parameter 
	Nokia

R4-2215577
	LG Electronics
R4-2215920

R4-22118681
	vivo

R4-2216128
	Huawei

R4-2216245

R4-2219144
	Sony

R4-2216251

R4-2218753
	Xiaomi

R4-2216350
	ZTE

R4-2216426

R4-2218595
	Ericsson

R4-2220036

	Carrier frequency
	29 GHz
	29 GHz
	29 GHz
	29 GHz
	29 GHz
	29 GHz
	29 GHz
	29 GHz

	CBW
	50MHz
	100MHz
	50MHz/100MHz
	50MHz
	100MHz
	50MHz
	100MHz
	100MHz

	SCS
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz

	HARQ
	none
	none
	
	none
	none
	none
	none
	none/8

	RANK
	RANK1
	RANK1
	RANK1
	RANK1
	RANK1
	RANK1
	RANK1
	RANK1

	Phase noise model
	Option a): 

example1 (UE)  + example1(BS)
	Option b): example2 (UE) + example2(BS)
	Option b): example2 (UE) + example2(BS)
	Option d): example1 (UE) + example2(BS)
	Option b): example2 (UE) + example2(BS)
	Option b): example2 (UE) + example2(BS)
	Option b): example2 (UE) + example2(BS)
	Option a): example1 (UE)  + example1(BS)

	Tx EVM=Rx EVM
	3.5%
	3.5%
	3.5%
	3.5%
	3.5%
	3.5%
	3.5%
	3.5%

	Target SNR(dB)
	TDL-A
	MCS20
	
	25.5
	
	
	
	
	
	

	
	
	MCS21
	
	30
	22.7/24
	
	
	22.7
	26.45/24.03
	

	
	
	MCS22
	
	NA
	
	
	
	
	
	

	
	
	MCS23
	
	NA
	26.3/28.4
	
	
	28
	34.31/29.07
	

	
	TDL-D
	MCS20
	
	18.5
	
	
	
	
	
	

	
	
	MCS21
	24-25
	21
	20.8/21.8
	20.1
	23
	22.5
	23.73/22.42
	27.9/27.1

	
	
	MCS22
	
	23
	
	
	
	
	
	

	
	
	MCS23
	32
	27
	25.7/28
	23
	
	27.3
	30.10/27.71
	

	
	AWGN
	MCS21
	
	17
	19.5/19.7
	
	20
	19.5
	21.71/20.8
	26.2/26

	
	
	MCS23
	
	21
	22.2/23.8
	
	25
	23.5
	27.66/27.47
	


Average value for 29GHz operating SNR:

	
	Operating SNR (dB) with EVM 3.5%

	
	TDL-D, MCS20
	TDL-D, MCS21
	TDL-D, MCS22
	TDL-D, MCS23

	Nokia
	-
	25
	-
	32

	LGE
	18.5
	21
	23
	27

	vivo
	-
	21.8
	-
	28

	Huawei
	-
	20.1
	-
	23

	Sony
	-
	-
	-
	-

	Xiaomi
	-
	22.5
	-
	27.3

	ZTE
	-
	22.42
	-
	27.71

	Ericsson
	-
	27.9
	-
	-

	Average
	18.5
	23
	23
	27.5


39GHz:
	Parameter 
	Nokia

R4-2215577
	LG Electronics
R4-2218681
	vivo

R4-2216128
	Huawei

R4-2216245

R4-2219144
	Sony

R4-2218753
	Xiaomi

R4-2216350
	ZTE

R4-2216426

R4-2218595

	Carrier frequency
	39 GHz
	39 GHz
	39 GHz
	39 GHz
	39 GHz
	39 GHz
	39 GHz

	CBW
	50MHz
	100MHz
	50MHz/100MHz
	50MHz
	50MHz
	50MHz
	100MHz

	SCS
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz

	HARQ
	none
	none
	none
	none
	none
	none
	none

	RANK
	RANK1
	RANK1
	RANK1
	RANK1
	RANK1
	RANK1
	RANK1

	Phase noise model
	Option a): 

example1 (UE)  + example1(BS)
	Option b): example2 (UE) + example2(BS)
	Option b): example2 (UE) + example2(BS)
	Option d): example1 (UE) + example2(BS)
	Option b): example2 (UE) + example2(BS)
	Option b): example2 (UE) + example2(BS)
	Option b): example2 (UE) + example2(BS)

	Tx EVM=Rx EVM
	3.5%
	3.5%
	3.5%
	3.5%
	3.5%
	3.5%
	3.5%

	Target SNR(dB)
	TDL-A
	MCS20
	
	NA
	
	
	
	
	

	
	
	MCS21
	
	NA
	29.2/NA
	
	
	26.7
	32.35/26.09

	
	
	MCS22
	
	NA
	
	
	
	
	30.70

	
	
	MCS23
	
	NA
	NA
	
	
	NA
	NA

	
	TDL-D
	MCS20
	
	21
	
	
	
	
	

	
	
	MCS21
	36
	24
	25/NA
	21
	
	25.2
	27.50/26

	
	
	MCS22
	
	30
	
	
	
	
	29.61

	
	
	MCS23
	
	NA
	NA
	25.4
	
	NA
	NA

	
	AWGN
	MCS21
	
	
	21.8/28
	
	21.5
	21.5
	21.64/22

	
	
	MCS22
	
	
	
	
	
	
	27.55

	
	
	MCS23
	
	
	NA
	
	36
	NA
	27.64


Average value for 39GHz operating SNR:

	
	Operating SNR (dB) with EVM 3.5%

	
	TDL-D, MCS20
	TDL-D, MCS21
	TDL-D, MCS22
	TDL-D, MCS23

	Nokia
	-
	36
	-
	-

	LGE
	21
	24
	30
	NA

	vivo
	-
	25
	-
	NA

	Huawei
	-
	21
	-
	25.4

	Sony
	-
	-
	-
	-

	Xiaomi
	-
	25.2
	-
	NA

	ZTE
	-
	26
	29.21
	NA

	Average
	21
	26.2
	29.6
	25.4


48GHz:

	Parameter 
	LG Electronics
R4-2215920
	vivo

R4-2216128
	Huawei

R4-2216245
	Xiaomi

R4-2216350

R4-2219075
	ZTE

R4-2216426

R4-2219595
	Nokia

R4-2218326

	Carrier frequency
	48 GHz
	48 GHz
	48 GHz
	48 GHz
	48 GHz
	48 GHz

	CBW
	100MHz
	50MHz/100MHz
	50MHz
	50MHz
	100MHz
	50MHz

	SCS
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz

	HARQ
	none
	none
	none
	none
	none
	none

	RANK
	RANK1
	RANK1
	RANK1
	RANK1
	RANK1
	RANK1

	Phase noise model
	Option b): example2 (UE) + example2(BS)
	Option b): example2 (UE) + example2(BS)
	Option d): example1 (UE) + example2(BS)
	Option b): example2 (UE) + example2(BS)
	Option b): example2 (UE) + example2(BS)
	Option a): example1 (UE) + example1(BS)
	Option d): example1 (UE) + example2(BS)

	Tx EVM=Rx EVM
	3.5%
	3.5%
	3.5%
	3.5%
	3.5%
	3.5%
	3.5%

	Target SNR(dB)
	TDL-A
	MCS21
	NA
	NA
	
	NA
	NA
	
	

	
	
	MCS23
	NA
	NA
	
	NA
	NA
	
	

	
	TDL-D
	MCS21
	NA
	NA
	22.6
	NA
	NA
	NA
	NA

	
	
	MCS23
	NA
	NA
	
	NA
	NA
	NA
	NA

	
	AWGN
	MCS21
	27.5
	NA
	
	25
	NA
	
	

	
	
	MCS23
	NA
	NA
	
	NA
	NA
	
	


Agreements online:
Operating SNR for 29GHz and 39GHz:
· Consider operating SNR as 28 dB with MCS 20~23 for 29GHz averaged based on the submitted results from these two meetings.
· Consider operating SNR as 30 dB with limited MCS 20~22 for 39GHz averaged based on the submitted results from two meetings.

EVM requirements of UL 256QAM for 48GHz:

· UL 256QAM is unfeasible for 48GHz in Rel-18

· The capability for support of UL256QAM is defined as per band per band combinations

SLS:

· Agree on Option 1 and Option 3.

· Option 1: Add Min peak EIRP in the system level simulation assumptions.(ZTE)

	UE Min peak EIRP
	n257 PC1:40.0 dBm/PC2:29 dBm/PC3:22.4 dBm/PC5: 30dBm

n260 PC1:38.0 dBm/PC3:20.6 dBm

n259 PC2:25dBm, PC5:27.7dBm


· Option 3: Add power control in the system level simulation assumptions.(Nokia)

	· Power control
	Power control parameters set to achieve the target SNR at BS side.  


· UL 256 QAM for PC1 UEs of 29 GHz is feasible

· FFS for PC2/PC5

Agreements offline:
· Issue 2-2-1: Antenna configuration and PA calibration point for MPR simulation 

· The MPR evaluation was performed by using 32 PAs, 16 for each polarizations within an antenna array for PC1/2/5 keeping align with the antenna configuration agreed in system level simulation.

· PA calibration point should follow current definition in Spec 38.101-2:

· The waveform defined by BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 is the reference waveform with 0 dB MPR and is used for the power class definition.

· Calculate MPR as total backoff needed for 256QAM from this calibration point.

· Issue 2-2-2: Emission requirements for MPR simulation

Follow the current Spec 38.101-2, otherwise specified

· Occupied bandwidth (Table 6.5.1-1 in TS 38.101-2)
· General NR spectrum emission mask for FR2-1 (Table 6.5.2.1-1 in TS 38.101-2)

· NR ACLR1 for FR2-1 (Table 6.5.2.3-1 in TS 38.101-2)

· General in-band emissions limit for FR2-1 (Tables 6.4.2.3.2-1 for PC1, 6.4.2.3.3-1 for PC2, 6.4.2.3.6-1 for PC5 in TS 38.101-2)

· General NR spurious emission limits for FR2-1 (Table 6.5.3-2 in TS 38.101-2)

· Maximum error vector magnitude (EVM) 3.5% for 29GHz and 39GHz as agreed in RAN4 #104-bis-e meeting.

· Issue 2-2-3: Priority of PTRS correction method and MPR simulations

· Option 1: PTRS based correction method is agreed prior to MPR simulations.
Open issues for next meeting:
SLS
· Issue 1-2-2: UL 256QAM feasibility for 39GHz based on SLS
· FFS for PC1/PC2/PC5 for 39GHz in next meeting.
EVM assumption

· Issue 2-1-1: Phase noise assumption on EVM budget

· Option 1: Using the findings recorded in TR 38.803 on phase noise for mm-wave frequencies as a basis.

· Option 2: Others (Opponents of option 1 should provide concrete alternative proposal)

=> FFS in next meeting

· Issue 2-1-2: EVM budget for MPR simulation

=> FFS in next meeting, could consider whether one total EVM budget limitation is enough for UL 256QAM.Minimum EIRP requirements
· Issue 3-1-1: How to define the minimum EIRP requirements for EVM test

=> FFS in next meeting
· Issue 3-1-2: The minimum EIRP requirements for EVM test

=> FFS in next meeting

PTRS

· Issue 4-1-1: PTRS configuration

· Option 1: PTRS configuration shall be aligned with the UE’s recommended PTRS configuration. (IE PTRS-DensityRecommendationSetUL)

· Option 2: Using a fixed PTRS configuration for all devices for the EVM test.

· It is reasonable to stick with a Rel-15 PTRS configuration of K=2, L=1 only, If only CPE compensation method is used (with no ICI compensation) and having in mind the test implementation.

  => FFS in next meeting

· Issue 4-1-2: PTRS correction methods

· Option 1:

· For CP-OFDM

· PTRS correction is implemented by de-rotation of each sub carrier in an OFDM symbol. The de-rotation angle is estimated as the frequency domain average of the phase rotation of all the PTRS tones in the allocation.

· For DFT-s-OFDM: 

· PTRS correction is implemented by de-rotation of each time-domain symbol by the estimated instantaneous phase deviation. 

· The instantaneous phase deviation impacting a data symbol due to DUT phase noise is estimated by linearly interpolating between the phase deviations determined for the nearest neighbouring PTRS groups. The phase deviation for each PTRS group is determined as the time domain arithmetic mean phase deviation of all PTRS symbols in the group.

     => FFS in next meeting
· Issue 4-2: EVM calculation flow with PTRS

  => FFS in next meeting
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