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Agreements:
SLS
Issue 1-1-1: UL 256QAM feasibility for 29GHz and 39GHz 
Agreement
· For 29GHz, UL 256 QAM for PC2/PC5 UEs is feasible. 

· For 39GHz, UL 256 QAM for PC1/PC2/PC5 UEs is feasible.

Further discuss the phase noise model in the normative work to specify the requirements.
LLS
Issue 1-2-1: MCS limitation for 39GHz

Agreement: 

· Limit MCS with 256QAM for 39GHz to the range of MCS#20, #21 and #22.

· Limit MCS with 256QAM for 29GHz to the range of MCS#20, #21, #22 and #23.

Issue 1-2-2: Operating SNR for 29GHz and 39GHz

Agreement: 

· Adopt 28 dB as operating SNR for 29GHz.

· Adopt 30 dB as operating SNR for 39GHz.

MPR
Issue 2-1-1: Phase noise assumption 

Agreement:
· Not pursue, companies need to check the concrete proposal for phase noise profile
Issue 2-1-3: EVM budget

Agreement: 

· For MPR evaluation, only consider the total value of 3.5% for Tx EVM. 

· Companies need to clarify the components of Tx EVM in their simulation results, including

· Phase noise

· Value for IQ imbalance

· PA and transmitter non-linearity

Issue 2-1-4: Whether consider other UE implementation-based methods to confine the MPR values for 256QAM

Agreement: 

· The advanced UE implementation technologies are not precluded for MPR evaluation.

· Companies should clarify what advanced UE implementation technologies are used in the simulation.

· For MPR evaluation, either simulation results or measurement data or both can be provided

EVM test
Issue 3-2-2: PTRS correction methods

Agreement:
· 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.

Issue 3-2-3: Whether ICI compensation with PTRS

Agreement:
· Keep the agreement in RAN4 104-bis-e meeting:
· Consider ICI compensation only if sufficient performance improvement is shown by proponent with explanation of the underlying algorithm.

Issue 3-3-1: EVM calculation flow with PTRS

Agreement:
· The EVM calculation signal flow including PTRS processing shall be included in the annex of 38.101-2 as normative content.
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Open issues for next meeting discussion:
Issue 2-1-2: Phase noise profile 

· Option 1: Adopt min(example1, example2) as the phase noise profile for UL256QAM, where ‘example’ refers to the example phase noise profiles in TR38.803. (Qualcomm)

· Option 2: Consider a new UE phase noise profile based on the multi-pole/zero model with parameters shown in Table 1. (MTK)

Table 1 Phase noise modelling parameters for UL 256QAM
	PSD0
	33 dB
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	1
	3e3
	2.37
	1
	3.3

	2
	550e3
	2.7
	1.6e6
	3.3

	3
	280e6
	2.53
	30e6
	1


· Option 3: It is necessary to perform further simulations and ideally using different simulation setups to have more confidence in the actual impact of using CPE compensation based on PTRS in EVM test setups  (Anritsu)

=> Encourage companies provide the EVM floor based on the phase noise profiles in option 1 and option 2, other new phase noise profiles are not precluded.

Issue 2-1-5: PTRS configuration for MPR requirements

· Option 1: The MPR requirements are specified with the default PTRS configuration (K = 2, L = 1), applicable to all UEs regardless of UE’s recommended PTRS configuration. (Ericsson)

· Add an additional requirement with the UE recommended set not the default, then the MPR should be within a margin from the above “default” for gNB following the recommendations.
Issue 3-1-1: The minimum EIRP requirements for EVM test

· Option 1: The minimum output power for 256QAM during the EVM test can be relaxed by 14 dB based on the difference between the  SNR of 256QAM (29.1dB) and the SNR of QPSK(15.1dB) (ZTE, Xiaomi, vivo, Huawei)

	Parameter
	Unit
	Level for PC1
	Level for PC2
	Level for PC5

	UE EIRP
	dBm
	( 4
	( -13
	( -6

	UE EIRP for UL 256 QAM
	dBm
	( 18
	( 1
	( 8


· Option 2: Use a “-1dB/dB” relation to calculate the minimum EIRP requirement for 256QAM and consider 1dB correction factor. (MTK, Ericsson)

	Parameter
	Unit
	PC1
	PC2
	PC5

	UE EIRP
	dBm
	( 4
	( -13
	( -6

	UE EIRP for UL 256 QAM
	dBm
	( 19.5
	( 2.5
	( 9.5


· Option 3: Further scaling the minimum EIRP with bandwidth based on Option 2 (Apple)

	
	
	Level for PC2


	Parameter
	Unit
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	UE EIRP for UL 256 QAM
	dBm
	( 2.5
	( 2.5
	( 5.5
	( 8.5

	Operating conditions
	Normal Conditions

	NOTE 1:
PTRS is configured for 256 QAM


Issue 3-2-1: PTRS configuration for EVM test
· Option1: 

· Using a fixed PTRS configuration (K = 2, L = 1) for all devices as the default configuration for the EVM test.

· Recommended PTRS configuration by UE via IE PTRS-DensityRecommendationSetUL for the EVM test is allowed. UE shall be tested according to recommended PTRS configuration when IE is signalled.

· Recommended PTRS is optional.

Issue 3-4-1: Basic EVM measurement

· Option 1: Study if the EVM requirement for UL 256QAM FR2-1 allows the use non-data aided EVM without the risk of underestimation. If not the definition of i(v)as the “ideal signal reconstructed by the measurement equipment” should be modified in the 38.101-2 to mean the true ideal/reference signal, reflecting the use of data aided EVM. (Anritsu)
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