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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	vivo
	Hao Du
	duhao.txyjy@vivo.com

	Nokia
	Man Hung Ng
	man_hung.ng@nokia.com

	LGE
	Yunsik Na
	yunsik.na@lge.com

	Huawei
	Liehai Liu
	liuliehai@huawei.com

	Xiaomi
	Juan Zhang
	zhangjuan@xiaomi.com

	ZTE
	Wenhao Liu
	liu.wenhao@zte.com.cn

	Sony
	Olof zander
	Olof.zander@sony.com

	AT&T
	Ron Borsato
	ronald.borsato@att.com

	Ericsson
	Stefan Cerovic
	stefan.cerovic@ericsson.com

	MediaTek
	Chun Hsiang Chi
	Ch.chi@mediatek.com

	Verizon
	Zheng Zhao
	zheng.zhao@verizonwireless.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: TP and update TR
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216349
	Xiaomi
	This contribution provides a TP on link level simulation assumptions for FR2 UL 256QAM based on the agreement in RAN4 #104-e meeting.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1: Approved TP in R4-2216349
· Proposals
· Option 1: Yes
· Option 2: Modification is needed
· Recommended WF
· TBA
	Company
	Comments

	Qualcomm
	Option 2
Thank you very much for the TP. We would like to include a clarification sentence like ‘The listed simulation assumptions do not reflect side conditions for setting the UE RF requirement for UL 256QAM’

	Nokia
	Ok for option 1.

	LGE
	Option 1 is OK.

	Xiaomi
	As proponent, we can accept Qualcomm’s modification.

	Sony
	Option 1. Also OK with Qualcomm’s amendment.

	AT&T
	Option 2 as proposed by Qualcomm.

	Verizon
	Option 2



Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1
	Tentative agreements:
Approve the TP with the modification as below:
The link level simulation assumptions are listed as in table 5.2.2.1-1, based on which, to evaluate the throughput difference between 64QAM and 256QAM. The study aims to identify conditions where UL 256QAM provides performance benefits, do not reflect side conditions for setting the UE RF requirement for UL 256QAM.
Candidate options:
None
Recommendations for 2nd round:
Check the revised TP.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2216349
	to be revised



Discussion on 2nd round (if applicable)
AT&T：
We are also OK with the added text in clause 5.2.2.1.
Concerning the updated references in clause 2, we don’t think that references to RAN4 Tdocs in a TS or TR is not in compliance with 3GPP drafting rules. We don’t think that the additional reference to R4-2214453 is necessary and could be removed.
Rev R4-2216349 are agreeable.

Topic #2: UL 256QAM
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215577
	Nokia, Nokia Shanghai Bell
	Observation 1: For the simulation results at 29 GHz (n257):
-	If MCS index is 21, 256QAM goes over 64QAM in around 24-25 dB for all simulated EVMs.
-	If MCS index is 23, 256QAM goes over 64QAM in around 28 dB for (transmit and receive) EVM of 3%, around 32 dB for (transmit and receive) EVM of 3.5%, and loses for (transmit and receive) EVM of 4%.
Observation 2: For the simulation results at 39 GHz (n260):
-	Only with (transmit and receive) EVM of 0%, MCS21 for 256QAM seems to win 64QAM in around 36 dB.

	R4-2215578
	Nokia, Nokia Shanghai Bell
	Proposal 1: To consider ICI compensation only if sufficient performance improvement is shown by proponent with explanation of the underlying algorithm.
Proposal 2: To adopt option 2 to use a fixed PTRS configuration for all devices for the EVM test.
Proposal 3: To use the findings recorded in TR 38.803 on phase noise for mm-wave frequencies as a basis for the phase noise assumption on the EVM budget.
Proposal 4: To use EVM of 3.5% (current EVM requirements in FR1 for 256QAM) and operating SNR of 32 dB as a basis at 29 GHz (n257).

	R4-2215920
	LG Electronics France
	Observation1: In 29 GHz & TDL-A,
· There is the performance gain in MCS21 when EVM ≥ 3.0% 
· There is no performance gain in MCS23
Observation2: In 29 GHz & TDL-D
· There is the perfornace gain when EVM = 3.5%
Observation3: In 29 GHz & AWGN
· There is the perfornace gain at a relatively low SNR when EVM = 3.5%.
Observation4: In 48 GHz, 
· There is no performance gain in most cases
Based on the observations, we propose as follows.
Proposal 1: UL 256QAM is feasible for 29GHz with 3.5% EVM except for high coding rate case.
Proposal 2: Further study is needed for 48GHz.

	R4-2216128
	vivo
	Observation 1：The UL 256 QAM under 29 GHz can achieve performance gain at: 
	Tx_EVM = Rx_EVM =3%
	TDL-A
	TDL-D
	AWGN

	
	50 MHz
	100MHz
	50 MHz
	100MHz
	50 MHz
	100MHz

	DFT-s-OFDM
	22.0 dB
	22.8 dB
	20 dB
	21 dB
	18 dB
	19.2 dB

	CP-OFDM
	22.5 dB
	23.8 dB
	20.3 dB
	21.5 dB
	19.2 dB
	19.7 dB




	Tx_EVM = Rx_EVM =3.5%
	TDL-A
	TDL-D
	AWGN

	
	50 MHz
	100MHz
	50 MHz
	100MHz
	50 MHz
	100MHz

	DFT-s-OFDM
	22.2 dB
	23.1 dB
	20.3 dB
	21.2 dB
	18.5 dB
	19.5 dB

	CP-OFDM
	22.7 dB
	24 dB
	20.8 dB
	21.8 dB
	19.5 dB
	19.7 dB



	Tx_EVM = Rx_EVM =4%
	TDL-A
	TDL-D
	AWGN

	
	50 MHz
	100MHz
	50 MHz
	100MHz
	50 MHz
	100MHz

	DFT-s-OFDM
	22.9 dB
	23.5 dB
	20.6 dB
	21.5 dB
	19.2 dB
	19.7 dB

	CP-OFDM
	23.2 dB
	24.7 dB
	21.2 dB
	22 dB
	19.8 dB
	19.9 dB


Observation 2：The UL 256 QAM under 39 GHz can achieve performance gain at: 
	Tx_EVM = Rx_EVM =3%
	TDL-A
	TDL-D
	AWGN

	
	50 MHz
	100MHz
	50 MHz
	100MHz
	50 MHz
	100MHz

	DFT-s-OFDM
	24 dB
	27 dB
	22.3 dB
	25.8 dB
	19.9 dB
	22 dB

	CP-OFDM
	28 dB
	N/A
	24 dB
	N.A.
	21.5 dB
	26 dB




	Tx_EVM = Rx_EVM =3.5%
	TDL-A
	TDL-D
	AWGN

	
	50 MHz
	100MHz
	50 MHz
	100MHz
	50 MHz
	100MHz

	DFT-s-OFDM
	24.4 dB
	27.5 dB
	23 dB
	26 dB
	20 dB
	23 dB

	CP-OFDM
	29.2 dB
	N/A
	25 dB
	N.A.
	21.8 dB
	28 dB



	Tx_EVM = Rx_EVM =4%
	TDL-A
	TDL-D
	AWGN

	
	50 MHz
	100MHz
	50 MHz
	100MHz
	50 MHz
	100MHz

	DFT-s-OFDM
	24.8 dB
	28.2 dB
	23.3 dB
	28 dB
	20.3 dB
	23 dB

	CP-OFDM
	34 dB
	N/A
	25.8 dB
	N.A.
	22 dB
	30 dB


Observation 3：The UL 256 QAM is hard to bring performance gain under 48 GHz
Observation 4: The system level simulation is needed to show whether the UE can achieve target SNR at BS side.  

Proposal: Taking the following system level simulation assumption as starting point for further evaluation:

Table I system level simulation assumptions
	Parameters
	Urban macro
	Indoor

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around
	50m x 120m, 12BSs

	Inter-site distance
	200m (baseline)
300m (optional)
	20m

	BS antenna height
	25 m
	3 m

	UE location
	Outdoor/indoor
	Outdoor and indoor
	Indoor

	
	Indoor UE ratio
	20%
	

	
	Low/high Penetration loss ratio
	50% low loss, 50% high loss
	

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

	
	UE antenna height
	Same as 3D-Uma in TR 36.873
	1 m

	UE distribution (horizontal)
	Uniform

	Minimum BS – UE distance (2D)
	35 m
	0 m

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5
	

	Pathloss 
	Uma LOS and NLOS in table 5.2.2.1-1 of 38.803
	InH – Office LOS and NLOS in table 5.2.2.1-1 of 38.803

	Carrier frequency
	29GHz

	BS antenna configuration
	(Mg, Ng, M, N, P) = (1, 1, 8, 16, 2)
(dv, dh) = (0.5λ, 0.5λ)
GE,max = 8 dBi
	(Mg, Ng, M, N, P) = (1, 1, 8, 16, 2)
(dv, dh) = (0.5λ, 0.5λ)
GE,max = 5 dBi

	UE antenna configuration
	PC1/PC5:
(Mg, Ng, M, N, P) = (1, 1, 4, 4, 2) (dv, dh) = (0.5λ, 0.5λ)
GE,max = 5 dBi
PC3:
(Mg, Ng, M, N, P) = (1, 1, 2, 2, 2) (dv, dh) = (0.5λ, 0.5λ)
GE,max = 5 dBi

	System bandwidth
	200MHz

	ACIR
	15 dB

	Target SNR at BS side
	[25] dB

	UE max output power
	PC1: 35 dBm/PC3: 23 dBm/PC5: 23 dBm 




	R4-2216245
	Huawei, HiSilicon
	In the contribution, we provide proposals for the simulation assumption and preliminary simulation results to study the gain and operating SNR for UL 256QAM.

	R4-2216251
	Sony
	Observation 1	For 256QAM to exceed throuput performance of 64QAM SNR levels of 22 dB (EVM=3%) to 24 dB (EVM=4%) are required. 
Observation 2	256QAM is promising for PC1, PC2, and PC5, where higher EIRP is assumed.
Proposal 1	The target EVM shall be 3.5%.

	R4-2216350
	Xiaomi
	Observation:
The simulation results show that supporting UL 256 QAM can provide significant performance gain over UL 64QAM for 3.5% EVM. 
For AWGN channel with 3.5% Tx EVM+3.5% Rx EVM, a SNR of >19.5 dB is needed for 29GHz, a SNR of >21.1 dB is needed for 39GHz and a SNR of >23.6 dB is needed for 48GHz.
For TDL-A and TDL-D fading channel with 3.5% Tx EVM+3.5% Rx EVM, a SNR of >22.5 dB is needed for 29GHz, a SNR of >25.2 dB is needed for 39GHz, due to lime limit, the related simulation for 48GHz haven’t been don’t.
And proposed:
Proposal 1: Based on link level simulation, 3.5% EVM for UL 256QAM is feasible for 29GHz and 39GHz.
Proposal 2: the PTRS configuration for UL 256QAM reference measurement channels could choose the maximum density:
· For CP-OFDM: LPT-RS = 1 and KPT-RS = 2
· 

For DFT-s-OFDM: (,)=(8, 4)

	R4-2216426
	ZTE Corporation
	Observation 1: For 29GHz:
256QAM performance gain can be expected in the following cases:
· AWGN and TDL-D channel, 
· TDL-A channel when MCS21(256QAM)/MCS23(64QAM) are selected, 
· TDL-A channel when MCS23(256QAM)/MCS24(64QAM) and EVM3.0+3.0 or EVM3.5+3.5 are selected
However, 256QAM performance gain can not be expected in the following cases:
· TDL-A channel when MCS23(256QAM)/MCS24(64QAM) and EVM4.0+4.0 are selected. 
 
Observation 2: For 39GHz:
256QAM performance gain can be expected in the following cases:
· AWGN
· TDL-D and TDL-A channel when MCS21(256QAM)/MCS23(64QAM) are selected
However, 256QAM performance gain can not be expected in the following cases:
· TDL-D and TDL-A channel when MCS23(256QAM)/MCS24(64QAM) are selected.
Observation 3: For 48GHz:
256QAM performance gain can not be expected for AWGN, TDL-D and TDL-A channel for all the MCS.

	R4-2216584
	Anritsu Limited
	Observation 1: Option 1 is based on a PTRS-DensityRecommendationUL IE that if its parameters are set correctly can provide better CPE compensation. While for Option 2, the parameters may not suit the actual UE and lead to not proper CPE compensation.
Proposal 1: Option 1 should be chosen as it could give better EVM (assuming optimized PTRS-DensityRecommendationUL parameters) and measurements should reflect that.

	R4-2216784
	Qualcomm Incorporated
	Proposal 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.
Proposal 2: For DFT-s-OFDM, PTRS correction is implemented by de-rotation of each time-domain symbol by the estimated instantaneous phase deviation. 
Proposal 3: 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.
Observation 1: The EVM penalty due to PTRS-based corrections depends on number of active RBs.
Observation 2: The EVM benefit due to PTRS-based corrections depends on phase noise profile of the UE and modulation type (DFT-s or CP-OFDM).
Observation 3: UE example phase noise profiles 1 and 2 in TR38.803 are ill-suited for 256QAM.
Proposal 4: For UL 256QAM in FR2, the PTRS configuration shall be aligned with the UE’s recommended PTRS configuration (IE PTRS-DensityRecommendationSetUL).
Proposal 5: The EVM calculation signal flow including PTRS processing shall be included in the annex as normative content.

	R4-2216873
	Ericsson Limited
	Observation 1: For 100 MHz channel bandwidth and K=2, L=1 PTRS configuration, in our view there is no additional benefit in using ICI compensation method compared with the case where only CPE compensation method is used.
Observation 2: If only CPE compensation method is used (with no ICI compensation) and having in mind the test implementation, it is reasonable to stick with a Rel-15 PTRS configuration of K=2, L=1 only.
Observation 3: Since in FR2-1 the phase noise effect is more severe compared with FR1, and since de-ICI filtering method is possibly not beneficial, in order to have sufficiently good channel estimation the DM-RS configuration with one additional DMRS symbol should be used (as the residual phase noise is included in the channel estimate).



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: EVM evaluation by link level simulation
Summary of link level simulation results based on CP-OFDM from companies:
29GHz:
	Parameter 
	Nokia
	LG Electronics
	vivo
	Huawei
	Sony
	Xiaomi
	ZTE

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

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

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

	Phase noise model
	Option a): 
example1 (UE)  + example1(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%
	3.5%
	4%
	2%
	3%
	3.5%
	3%
	3.5%
	4%
	3%
	3.5%
	4%
	3%
	3.5%
	4%
	3%
	3.5%
	4%
	3%
	3.5%
	4%

	Target SNR(dB)
	TDL-A
	
	
	
	
	24.5
	27
	30
	22.5/23.8
	22.7/24
	23.2/24.7
	
	
	
	
	
	
	21.8
	22.7
	23.8
	25.90
	26.45
	27.23

	
	
	MCS23
	
	
	
	29
	NA
	NA
	
	
	
	
	
	
	
	
	
	26.5
	28
	NA
	31.49
	34.31
	-

	
	TDL-D
	MCS21
	24-25
	18.5
	20
	21
	20.3/21.5
	20.8/21.8
	21.2/22
	19.9
	20.1
	20.3
	
	
	
	21.8 
	22.5
	23.1
	23.42
	23.73
	24.16

	
	
	MCS23
	28
	32
	NA
	23
	24.5
	27
	
	
	
	
	
	
	
	
	
	25.8
	27.3
	NA
	28.44
	30.10
	34.28

	
	AWGN
	MCS21
	
	
	
	16
	16.5
	17
	19.2/19.7
	19.5/19.7
	19.8/19.9
	
	
	
	22
	23
	24
	19.3
	19.5
	19.6
	21.31
	21.71
	22.19

	
	
	MCS23
	
	
	
	19
	20
	21
	
	
	
	
	
	
	
	
	
	23
	23.5
	25.5
	25.92
	27.66
	31.06







39GHz
	Parameter 
	Nokia
	vivo
	Huawei
	Xiaomi
	ZTE

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

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

	SCS
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz

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

	Tx EVM=Rx EVM
	0%
	3%-4%
	3%
	3.5%
	4%
	3%
	3.5%
	4%
	3%
	3.5%
	4%
	3%
	3.5%
	4%

	Target SNR(dB)
	TDL-A
	MCS21
	
	
	28/NA
	29.2/NA
	34/NA
	
	
	
	25.2
	26.7
	NA
	30.48
	32.35
	36.62

	
	
	MCS23
	
	
	
	
	
	
	
	
	NA
	NA
	NA
	NA
	NA
	NA

	
	TDL-D
	MCS21
	36
	NA
	24/NA
	25/NA
	25.8/NA
	20.8
	21
	21.2
	24.1
	25.2
	28
	26.36
	27.50
	29.23

	
	
	MCS23
	
	
	
	
	
	
	
	
	NA
	NA
	NA
	NA
	NA
	NA

	
	AWGN
	MCS21
	
	
	21.5/26
	21.8/28
	22/30
	
	
	
	20
	21.5
	22
	21.28
	21.64
	21.95

	
	
	MCS23
	
	
	
	
	
	
	
	
	NA
	NA
	NA
	25.86
	27.64
	30.62



48GHz:
	Parameter 
	LG Electronics
	vivo
	Huawei
	Xiaomi
	ZTE

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

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

	SCS
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz

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

	Tx EVM=Rx EVM
	2%
	3%
	3.5%
	3%
	3.5%
	4%
	3%
	3.5%
	4%
	3%
	3.5%
	4%
	3%
	3.5%
	4%

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

	
	
	MCS23
	NA
	NA
	NA
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-D
	MCS21
	30
	NA
	NA
	NA
	NA
	NA
	22.4
	22.6
	23.2
	
	
	
	NA
	NA
	NA

	
	
	MCS23
	NA
	NA
	NA
	
	
	
	
	
	
	
	
	
	
	
	

	
	AWGN
	MCS21
	22.5
	24
	27.5
	NA
	NA
	NA
	
	
	
	24
	25
	28
	NA
	NA
	NA

	
	
	MCS23
	NA
	NA
	NA
	
	
	
	
	
	
	NA
	NA
	NA
	
	
	




Issue 2-1-1: EVM requirement for 29GHz
· Proposals
· Option 1: 3.5% EVM for 29GHz and operating SNR of 32 dB.
· Option 2: 3.5% EVM for 29GHz and FFS for operating SNR. (i.e., use the average value based on the simulation results).
· Option 3: 3.5% EVM for 29GHz and FFS operating SNR with limited MCS.
· Option 4: Others.
· Recommended WF
· TBA
	Company
	Comments

	XXX
	….

	vivo
	both option 1 and option 2 are ok for us.

	Nokia
	Propose option 1.
Ok for option 2.
For option 3, simulation results show no need to limit MCS if higher operating SNR is available, need to first study system level SNR CDF.

	LGE
	Option3, Our link level simulation results about UL256QAM with 3.5% EVM for 29 GHz shows UL256QAM can get higher throughput than 64QAM. But it does not have throughput gain under certain condition (EVM:3.5%, TDL-A, MCS23). The throughput potential is good at high MCS but it requires high SNR or even with high SNR, it cannot get throughput gain. Therefore, we should study the limited MCS for UL256QAM operation.
To Nokia: Even with high operating SNR, There are cases that UL256QAM cannot get throughput gain in EVM 3.5% with MCS23.
Question: SNR(Signal to noise ratio) about 3.5% EVM is 29.1 dB. Then can we achieve the operating SNR above 29.1 dB in 3.5% EVM?

	Huawei
	Option 2 is ok to us
One question: why we need to agree on operating SNR?

	Xiaomi
	Prefer Option 2. Since majority companies’ simulation results for MCS 23 UL 256 QAM can get higher throughput than 64QAM.
About Huawei’s question, I think the operating SNR will affect the definition of minimum EIRP. So I thinks 32 is too large, propose to use average value 28dB based on TDL-D MCS 23 from the submitted simulation results .

	ZTE
	We are fine with option 1 and option 2

	Sony
	Option 2. 3.5% EVM is reasonable. SNR for performance testing? (throughput) need to be further discussed.

	AT&T
	We are OK with Option 1 or Option 2.

	Apple
	Option 2 is fine for PC1, PC2 and PC5 devices

	Ericsson
	Option 2. We think that the most fair is to take the average value based on the simulation results once the simulator assumptions are aligned.

	MediaTek
	Option 2

	Verizon
	Option 2



Oct.13 GTW discussion:
Qualcomm: is EVM 3.5% for UE or BS?
Moderator: it is for UE transmission. In simulation companies use the same values both UE and BS.
LGE: UL 256QAM with 3.5% for 28GHz is feasible. But there is no gain in some condition. Limited MCS is required. 
Huawei: why do we need making decision on operating SNR? We do not see such agreement for FR1. What is the criterion to have such parameters?
Ericsson: We should double check the values. Companies should re-calculate the SNR.
Moderator: about the operation SNR, when defining the minimum EIPR, we need reference SNR for high modulation.
Nokia: from the study phase, the FR2 UE transmits power should be limiting factor. Operating SNR should be reasonable limited for UE to actual transmit in high power. For example, 40dB is not feasible.
Vivo: to Huawei, we think the operating SNR can also be used for system simulation. We should further check the percentage of UEs.
Apple: we agree with Vivo here. SNR is starting point to evaluate the system performance gain. The agreement should be for PC1, 2 and PC5. PC3 can be treated in 

Issue 2-1-2: EVM requirement for 39GHz
· Proposals
· Option 1: 3.5% EVM for 39GHz and FFS for operating SNR. (i.e., use the average value based on the simulation results)
· Option 2: Others
· Recommended WF
· TBA
	Company
	Comments

	XXX
	….

	[bookmark: _Hlk116398763]Vivo
	Based on the simulation results, UL 256QAM only achieve performance gain in rare cases for 39GHz and 48GHz, focus on 29GHz may be better.

	Nokia
	For option 1, may need to consider limited MCS.

	LGE
	We have similar view with Nokia.
We propose modifying option as bellow:
o	Option 1: 3.5% EVM for 39GHz and FFS for operating SNR with limited MCS. (i.e., use the average value based on the simulation results)
o	Option 2: Others

	Huawei
	Option 1

	Xiaomi
	Option 1 with LGE’s modification, from the simulation results, the simulation results from companies can’t get higher throughput than 64QAM for UL 256QAM with MCS 23 for some propagation channel.

	ZTE
	Option 1
Based on the simulation results, performance gain can not be expected for FR2 UL 256QAM for high code rate MCS @39GHz. We are fine with the modification from LGE.

	Sony
	Option 1

	AT&T
	We support Option 1 with the proposed modification from LGE.

	Apple
	Option 1 is fine for PC1, PC2 and PC5 devices

	Ericsson
	Option 1

	MediaTek
	Option 1

	Verizon
	Option 1



Oct.13 GTW discussion:
Qualcomm: what does limited MCS means? List MCS or not to have the statement.
LGE: limited MCS means MCS #23 has the higher throughput than 21 but MCS#21 has the higher SNR required.
Qualcomm: does it mean very modulation type has limited set of MCS? 
LGE: the modulation type is only for 256QAM.
Qualcomm: can we list the MCS.
LGE: we can find the MCS in the table.
ZTE: how can we select the MCS? Should we simulate all the MCS to find which one can provide the performance gain?
Apple: Add power classes.
Ericsson: to LGE, the reason is 23 is used for 29Ghz while MCS#21 is used for 39GHz.

Agreement:
· 3.5% EVM for 39GHz and using average value FFS for operating SNR with limited MCS.
· The limited MCS is the subset of MCS with 256QAM
· FFS on the list of MCS
· Decide the operating SNR based on list of MCS
· The target power class is PC1, PC2, and PC5.

Issue 2-1-3: EVM requirement for 48GHz
· Proposals
· Option 1: 3.5% EVM for 48GHz and FFS for operating SNR. (i.e., use the average value based on the simulation results)
· Option 2: Further study is needed for 48GHz
· Option 3: UL 256QAM doesn’t apply to 48GHz.
· Recommended WF
· TBA
	Company
	Comments

	XXX
	….

	Vivo
	Based on the simulation results, UL 256QAM only achieve performance gain in rare cases for 39GHz and 48GHz, focus on 29GHz may be better.

	Nokia
	Option 2, simulation results are not aligned on the applicability.

	LGE
	Option 2. In our simulation shows the UL256QAM operation at 48GHz is feasible only in quite limited condition.

	Huawei
	Option 2

	Xiaomi
	Option 2.

	ZTE
	Option 2
Base on the current simulation results, FR2 UL 256QAM can not provide performance gain and maybe further study is needed.

	Sony
	Option 2: We haven’t seen enough result for 48GHz

	Apple
	Option 2: Performance gain seems to be limited or not existing at all. Further study needs to show whether this frequency range is useful for UL256QAM or not. 

	Ericsson
	Option 2

	MediaTek
	Option 2



Sub-topic 2-2: EVM test

Issue 2-2-1: PTRS configuration
· Proposals
· 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:
· For CP-OFDM: LPT-RS = 1 and KPT-RS = 2
· 

For DFT-s-OFDM: (,)=(8, 4)
· Option 3: Others.
· Recommended WF
· TBA
	Company
	Comments

	XXX
	….

	Qualcomm 
	Option 1. While we agree at a high level with the recommendations, it is not possible to use a general treatment for all UEs and all RB sizes. Note: Our contribution R4-2216784 has calculation results that show why a fixed configuration will not work. An example of an obviously fatal problem with option 2 is that it does not work for narrow allocations due to lack of available symbols. 

	vivo
	Prefer option1

	Nokia
	Prefer option 2.
For option 1, would UE performance be worse in the field if gNB cannot configure such PTRS for the UE?

	LGE
	Option 1 is our preference.

	Huawei
	[bookmark: OLE_LINK29][bookmark: OLE_LINK28]For the consideration of performance, we think (16,2) PTRS configuration for DFT is better than that of configuration (8,4). Hence we prefer Option 1 among the options.

	Xiaomi
	We are also OK with Option 1. 
[bookmark: _Hlk498342295]To Huawei, we check the TS 38.211 Table 6.4.1.2.2.2-1 PT-RS symbol mapping for DFT, the highest density is (8, 4), we can’t find the PTRS configuration (16, 2). 

	ZTE
	We are fine with option 1 for better performance.

	Apple
	Option 1: The gain of PTRS configuration is dependent on the phase noise profile. Leaving the configuration to UE preference would allow optimisation of the UL performance.

	Ericsson
	We support Option 2. If CPE compensation only is used then it should be as performant as possible, which is in the case of K=2, L=1. Also, from testability perspective it is more convenient to have a fixed configuration.



Oct. 13 GTW discussion:
Nokia: we want to get answer. If we agree Option 1, the gNB cannot follow PTRS configuration recommended by UE, for which there is no corresponding requirement.

Issue 2-2-2: PTRS correction methods
· Proposals
· 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.
· Option 2: Others.
· Recommended WF
· TBA
	Company
	Comments

	Nokia
	 FFS.
For option 1, should other interpolation functions than linear also be considered?

	Sony
	Option 2: Thanks for the analysis. It looks OK but we think more analysis in needed.

	Apple
	Option 1 is a good starting point for further discussion.



Issue 2-2-3: EVM calculation flow with PTRS
· Proposals
· Option 1: The EVM calculation signal flow including PTRS processing shall be included in the annex as normative content.
· Option 2: Others
· Recommended WF
· TBA
	Company
	Comments

	Nokia
	Ok for option 1.

	LGE
	Option 1 is OK.

	Sony
	Option 1

	Apple
	Option 1



Issue 2-2-4: ICI compensation
· Proposals
· Option 1: To consider ICI compensation only if sufficient performance improvement is shown by proponent with explanation of the underlying algorithm.
· Option 2: Others
· Recommended WF
· TBA
	Company
	Comments

	XXX
	….

	Qualcomm
	Option 1. Note that we need definition of details of the phase noise compensation procedure for MPR calculation much sooner than close of release.

	vivo
	OK with option1.

	Nokia
	Propose option 1.

	LGE
	Option1 is OK. But, We think ICI compensation is still under implementation area.

	Xiaomi
	OK with option 1.

	ZTE
	We are fine with option 1.

	Sony
	Option 2: More analysis is needed.

	Apple
	Option 1 is fine

	Ericsson
	We do not expect that the ICI can bring any gain, but OK with Option 1 for larger channel bandwidths (200MHz or more).

	MediaTek
	Option 1




Sub-topic 2-3: EVM budget in MPR simulation
Issue 2-3: Phase noise assumption on EVM budget
· Proposals
· [bookmark: OLE_LINK4][bookmark: OLE_LINK3]Option 1: Using the findings recorded in TR 38.803 on phase noise for mm-wave frequencies as a basis.
[image: ]
· Option 2: Others
· Recommended WF
· TBA
	Company
	Comments

	XXX
	….

	Qualcomm
	Option 2: We have shown in R4-2216784 that UE example 1 and 2 in TR38.803 are not good enough to support 256QAM operation. 

	Vivo
	OK with option 1.

	Nokia
	Propose option 1.

	LGE
	Option 1 is OK.

	Huawei
	Ok to Option 1

	Xiaomi
	Option 1

	ZTE
	We are fine with option 1.

	Sony 
	Option 2: We need to further understand the actual proposal? What more need to be clarified besides what is written in Example 1 in Sec. 6.1.10 and Example 2 in Sec. 6.1.11 in TR 38.803?

	Apple
	Is option 1 meant to be the part of the screenshot only or the whole clause? 



Sub-topic 2-4: System simulation assumption
Issue 2-4: System simulation assumption
· Proposals
· Option 1: 
	Parameters
	Urban macro
	Indoor

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around
	50m x 120m, 12BSs

	Inter-site distance
	200m (baseline)
300m (optional)
	20m

	BS antenna height
	25 m
	3 m

	UE location
	Outdoor/indoor
	Outdoor and indoor
	Indoor

	
	Indoor UE ratio
	20%
	

	
	Low/high Penetration loss ratio
	50% low loss, 50% high loss
	

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

	
	UE antenna height
	Same as 3D-Uma in TR 36.873
	1 m

	UE distribution (horizontal)
	Uniform

	Minimum BS – UE distance (2D)
	35 m
	0 m

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5
	

	Pathloss 
	Uma LOS and NLOS in table 5.2.2.1-1 of 38.803
	InH – Office LOS and NLOS in table 5.2.2.1-1 of 38.803

	Carrier frequency
	29GHz

	BS antenna configuration
	(Mg, Ng, M, N, P) = (1, 1, 8, 16, 2)
(dv, dh) = (0.5λ, 0.5λ)
GE,max = 8 dBi
	(Mg, Ng, M, N, P) = (1, 1, 8, 16, 2)
(dv, dh) = (0.5λ, 0.5λ)
GE,max = 5 dBi

	UE antenna configuration
	PC1/PC5:
(Mg, Ng, M, N, P) = (1, 1, 4, 4, 2) (dv, dh) = (0.5λ, 0.5λ)
GE,max = 5 dBi
PC3:
(Mg, Ng, M, N, P) = (1, 1, 2, 2, 2) (dv, dh) = (0.5λ, 0.5λ)
GE,max = 5 dBi

	System bandwidth
	200MHz

	ACIR
	15 dB

	Target SNR at BS side
	[25] dB

	UE max output power
	PC1: 35 dBm/PC3: 23 dBm/PC5: 23 dBm 



· Option 2: modification is needed. (Please list which parameters need to be modified and how modify)
· Option 3: Others.
· Recommended WF
· TBA
	Company
	Comments

	XXX
	….

	Qualcomm
	Option 3: Some context would be helpful. What is the aim of the simulation study? What are possible outcomes for the WI?

	vivo
	To Qualcomm:
Considering the UE is power limited in uplink, the system level simulation tries to evaluate the percentage of UEs that can achieve target SNR (which we concluded in link level simulation) at the BS side in a real deployment, and we think this should be a part of feasibility study. If some power class only have few UE can achieve operating SNR in the actual deployment, there is no needed to further discuss its EVM or MPR under UL 256QAM. 
The assumption may not be so perfect, and we can accept further modifications.

	Nokia
	Ok for option 1 as baseline, with target SNR using the average value based on the simulation results.

	LGE
	Option 1 is OK. But we need to discuss about target SNR.

	Xiaomi
	Option 2, the simulation assumption should include PC2, since in the WID, the first priority power classes are PC1, PC2 and PC5. ACIR is not needed since the system level simulation is tring to evaluate the percentage of UEs that can achieve target SNR. 

	Sony
	Option 2: PC3 is down prioritized in the WI. We think the simulation assumption shall reflect this (e.g. with a comment). Besides, antenna height, as described in TR 36.873 may not reflect how PC1 and PC5 devices are deployed. Maybe a fixed height of 2m is more appropriate?

	Apple
	Option 1 is fine and can be used as a starting point for following analysis during the next meetings.

	Ericsson
	Option 2. We should consider PC2 instead of PC3 and think about the assumptions for vehicular UEs as well.



Oct.13 GTW discussion:
Ericsson: need more time to check the parameters.
Qualcomm: what is the criterion we should use?
Nokia: it will be similar to MIMO. Network decides whether it is OK to schedule according to CSI feedback. The system level is used to find out whether there is sufficient number of UEs to achieve the gain.
Qualcomm: what is the sufficient number?
Nokia: 38.942

Companies views’ collection for 1st round 
Open issues 

CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Sub-topic#2-1
	
	Status summary 

	Issue 2-1-1: EVM requirement for 29GHz

	Majority companies agree Option2, one company prefers Option 3 with limited MCS, from current submitted simulation results for MCS 23, majority companies’ simulation results for UL 256 QAM can get higher throughput than 64QAM.
[bookmark: OLE_LINK32]For operating SNR based on TDL-D, MCS23, EVM 3.5%:
Nokia: 32dB;
LGE: 27dB;
Vivo: 27dB;
Xiaomi: 27.7dB;
ZTE: 30.1dB;
Average: 28.76 dB.
Tentative agreements:
none
Candidate options:
· 3.5% EVM for 29GHz and FFS for operating SNR
· Using average value 29 dB for operating SNR
Recommendations for 2nd round:
Further check the value for oerating SNR in the WF

	Issue 2-1-2: EVM requirement for 39GHz
	Majority companies agree 3.5% EVM for 39GHz, and some companies accept LGE’s modification with limited MCS. From the submitted simulation results,  UL 256QAM with MCS 23 can’t get higher throughput than 64QAM under some propagation channels.
For operating SNR based on TDL-D, MCS21, EVM 3.5%:
Vivo: 25dB;
Huawei: 21 dB;
Xiaomi: 25.2dB;
ZTE: 27.5dB;
Average: 24.6dB.
Tentative agreements:
· 3.5% EVM for 39GHz and using average value FFS for operating SNR with limited MCS.
· The limited MCS is the subset of MCS with 256QAM
· FFS on the list of MCS
· Decide the operating SNR based on list of MCS
· The target power class is PC1, PC2, and PC5.
Candidate options:
none
Recommendations for 2nd round:
Further discuss the limited MCS and related operating SNR in the WF

	Issue 2-1-3: EVM requirement for 48GHz
	Majority companies prefer Option 2 further study whether UL 256QAM is feasible for 48GHz.
Tentative agreements:
Further study whether UL 256QAM is feasible for 48GHz, and encourage companies provide more simulation results and analysis in next meeting.
Candidate options:
none
Recommendations for 2nd round:
none



Sub-topic#2-2
	[bookmark: OLE_LINK30]Issue 2-2-1: PTRS configuration
	Majority companies agree Option 1 that PTRS configuration shall be aligned with the UE’s recommended PTRS configuration, Nokia and Ericsson support Option 2 using a fixed PTRS configuration for all devices for EVM test.
In GTW discussion, Nokia has concern for Option 1 that if we agree Option 1, the gNB cannot follow PTRS configuration recommended by UE, for which there is no corresponding requirement
Tentative agreements:
none
Candidate options:
none
Recommendations for 2nd round:
further discuss below issue:
If PTRS configuration shall be aligned with the UE’s recommended PTRS configuration, the gNB cannot follow PTRS configuration recommended by UE, for which there is no corresponding requirement, how should the UE be?

	Issue 2-2-2: PTRS correction methods
	Tentative agreements:
none
Candidate options:
Further discussion in next meeting, more analysis are welcome.
Recommendations for 2nd round:
None

	Issue 2-2-3: EVM calculation flow with PTRS
	Tentative agreements:
Option 1
Candidate options:
None
Recommendations for 2nd round:
Further check whether Option 1 is agreeable in the WF.

	[bookmark: OLE_LINK31]Issue 2-2-4: ICI compensation
	Majority comment companies agree Option1, one company think more analysis is needed
Tentative agreements:
Option 1
Candidate options:
None
Recommendations for 2nd round:
Further check whether Option 1 is agreeable in the WF.



Sub-topic #2-3
	Issue 2-3: Phase noise assumption on EVM budget
	Tentative agreements:
None
Candidate options:
None
Recommendations for 2nd round:
None



Sub-topic #2-4
	Issue 2-4: System simulation assumption
	Majority companies can accept this system level simulation assumption with some modifications and some companies would like to clarify the purpose of the simulation.
Based on GTW discussion, modifications need further check
Tentative agreements:
None
Candidate options:
None
Recommendations for 2nd round:
Further check the modification for system level simulation assumption  in the WF



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
The second round discussion mainly focus on the WF R4-2217729, the comments were copied here as reference:
Sub-topic #2-1: EVM evaluation by link level simulation
· Issue 2-1-1: EVM requirement for 29GHz
For operating SNR based on TDL-D, MCS23, EVM 3.5%:
· Nokia: 32dB;
· LGE: 27dB;
· Vivo: 27dB;
· Xiaomi: 27.7dB;
· ZTE: 30.1dB;
Average: 28.76 dB.
Agreement:
3.5% EVM for 29GHz, FFS for operating SNR.
·  Using average value 29 dB for operating SNR
· The target power class is PC1, PC2, and PC5.



	[bookmark: OLE_LINK52][bookmark: OLE_LINK53]Company
	Comments

	Nokia
	Agree

	vivo
	OK with the average

	Huawei
	Agree 3.5% EVM, while for operating SNR we think lower MCS should be considered.

	LGE
	29 dB is challenging to achieve so we propose 24 dB with limited MCS(eg. MCS 21)

	Apple
	Similar to the Agreement on Issue 2-1-2 a bullet with “The target power class is PC1, PC2, and PC5.” could be added.

	Xiaomi
	Ok with Apple’s modification. Actually, in last meeting, it has agreed that first focus on PC1, PC2, PC5. Whether need consider limited MCS for 29dB need further discuss. 

	AT&T
	OK with using average SNR of 29dB as agreed on the GTW.

	Verizon
	OK with the average value

	Sony
	Agree 3.5% EVM. We think operating SNR needs further study, including considering lower MCS.

	Ericsson
	OK with 3.5% EVM for 29GHz and FFS for operating SNR, but then we don’t see a point of having at the same time the first bullet point “29dB for operating SNR”.



· Issue 2-1-2: EVM requirement for 39GHz
GTW discussion output:
Agreement:
· 3.5% EVM for 39GHz and using average value FFS for operating SNR with limited MCS.
· The limited MCS is the subset of MCS with 256QAM
· FFS on the list of MCS
· Decide the operating SNR based on list of MCS
· The target power class is PC1, PC2, and PC5.
Further discussion:
How to limit MCS with 256QQAM for 39GHz.
	Company
	Comments

	Nokia
	Agree

	vivo
	OK for FFS but we wonder what the intention for the limited MCS study. Do we need reflect it in RF sepc? Or send the result to other WGs to request some changes? From our perspective, we only need to confirm the UL 256QAM in FR2-1 is feasible or not, and such detail behavior depends on NW schedule.

	Huawei
	Agree

	LGE
	Agree

	Apple
	Agree

	Xiaomi
	How to limit MCS with 256QAM for 39GHz need further discuss in next meeting.

	AT&T
	OK with agreement above. We agree with Xiaomi that how to limit MCS needs to be discussed further in the next meeting based on this WF.

	Verizon
	Agree

	Sony
	Agree

	Ericsson
	OK with the agreement.



Sub-topic #2-2: EVM test
· Issue 2-2-1: PTRS configuration
Further discussion:
If PTRS configuration shall be aligned with the UE’s recommended PTRS configuration, the gNB cannot follow PTRS configuration recommended by UE, for which there is no corresponding requirement, how should the UE be?

	Company
	Comments

	Nokia
	Would like to have the answer to our question above before agreement on PTRS configuration, as this would impact gNB UL scheduling which need to consider all UEs under coverage, including the majority that would not have 256QAM UL scheduled.


	Qualcomm
	We appreciate the concern at the gNB. There is no one specific answer on UE behavior, but in general we expect the UE will have ‘graceful EVM degradation’ if any, rather than a drastic outcome like configuration failure. This potential degradation is a function of the phase noise characteristics of the UE in addition to operational conditions like RB, Cp- vs DFT-s, etc. In this case, where the EVM requirement is quite tough, we would like to ensure that the UE does not have to carry a requirement burden of the gNB’s choice of configuration.

	Apple
	The preferred UE configuration indicates a setup with high performance. To our understanding the UE should be able to utilize the PTRS configuration which is indicated by the gNB even if it is not the preferred UE configuration. 

	Xiaomi
	Need further discuss in next meeting.

	Verizon
	We agree that the preferred UE configuration should ensure high performance

	Ericsson
	The question is valid, and we share the same concern. Moreover, during the GTW there was no agreement between the two options from the first round (there was almost no time for the discussion and Nokia’s question is only one of the concerns) and both options should still be on the table:
· 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:
· For CP-OFDM: LPT-RS = 1 and KPT-RS = 2
· 

For DFT-s-OFDM: (,)=(8, 4)
We still prefer Option 2.



· Issue 2-2-3: EVM calculation flow with PTRS
Agreement:
· Option 1: PTRS configuration shall be aligned with the UE’s recommended PTRS configuration.

	Company
	Comments

	Nokia
	 Would like to have the answer to our question above before agreement on PTRS configuration.

	Ericsson
	We believe there is a mistake, as this is Option 1 from Issue 2-2-1.



· Issue 2-2-4: ICI compensation
Agreement:
· Option 1: To consider ICI compensation only if sufficient performance improvement is shown by proponent with explanation of the underlying algorithm.

	Company
	Comments

	Nokia
	Agree

	Qualcomm
	Agree, we would also like to point out that the algorithm needs to be standardized, so discussion on the method will also be required.

	LGE
	Agree

	Apple
	Agree

	Xiaomi
	Agree 




Sub-topic 2-4: System simulation assumption
· Issue 2-4: System simulation assumption
Agreement:
The system level simulation as supplementary for link level simulation is to check whether the UE working on FR2 UL 256QAM can achieve target SNR at BS side and to further confirm FR2 UL 256QAM is feasible.
	Parameters
	Urban macro
	Indoor

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around
	50m x 120m, 12BSs

	Inter-site distance
	200m (baseline)
300m (optional)
	20m

	BS antenna height
	25 m
	3 m

	UE location
	Outdoor/indoor
	Outdoor and indoor
	Indoor

	
	Indoor UE ratio
	20%
	

	
	Low/high Penetration loss ratio
	50% low loss, 50% high loss
	

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

	
	UE antenna height
	Same as 3D-Uma in TR 36.873
	 1.5 m

	UE distribution (horizontal)
	Uniform

	Minimum BS – UE distance (2D)
	35 m
	0 m

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5
	

	Pathloss 
	Uma LOS and NLOS in table 5.2.2.1-1 of 38.803
	InH – Office LOS and NLOS in table 5.2.2.1-1 of 38.803

	Carrier frequency
	29GHz, 39GHz

	BS antenna configuration
	(Mg, Ng, M, N, P) = (1, 1, 8, 16, 2)
(dv, dh) = (0.5λ, 0.5λ)
GE,max = 8 dBi
	(Mg, Ng, M, N, P) = (1, 1, 8, 16, 2)
(dv, dh) = (0.5λ, 0.5λ)
GE,max = 5 dBi

	UE antenna configuration
	First priority: 
PC1/PC2/PC5:
(Mg, Ng, M, N, P) = (1, 1, 4, 4, 2) (dv, dh) = (0.5λ, 0.5λ)
GE,max = 5 dBi
Second priority: 
PC3:
 (Mg, Ng, M, N, P) = (1, 1, 2, 2, 2) (dv, dh) = (0.5λ, 0.5λ)
GE,max = 5 dBi

	System bandwidth
	200MHz

	
	

	Target SNR at BS side
	- [28] dB for 29GHz, [25] dB for 39GHz

	UE max output power
	PC1: 35 dBm/PC2: 23dBm/PC3: 23 dBm/PC5: 23 dBm 



	Company
	Comments

	Nokia
	Indoor UE antenna height should be 1.5 m, which is the same as that used in TR 36.873 and TR 37.880 for PC1.

	Qualcomm
	We do not oppose this initiative to study more. 
We would like to understand what criteria would be used to deem UL256QAM as ‘feasible’. 10% of UEs? 5% of UEs? If the judgment is subjective anyway, 
Moreover, it may be important to consider network behavior in context of ‘excess’ UL SNR at the gNB: specifically, how does rank2 UL get scheduled relative to MCS increase? Is it likely that the UE gets scheduled for rank1 256 QAM before rank 2 64 QAM? Is it likely that DFT-s-256QAM (always rank1) is a realistic use case?

	vivo
	Considering the operating SNR for 39GHz still unclear due to limited MCS, we prefer trigger the SLS evaluation for 29GHz only in this meeting. Based on first issue in this WF, the SNR for 29GHz should be 29 dB. 
We also agree with Qualcomm that subjective judgement of the result should be avoided, and we can further discuss the principle in the next meeting when we have some preliminary results.

	Huawei
	Target SNR need to follow conclusion of issue 2-1.

	LGE
	We have similar view with Huawei.

	Apple
	Same consideration that target SNR is dependent on issue 2-1. 

	Xiaomi
	 Leave the target SNR FFS, since it depends on issue 2-1.

	AT&T
	We also agree with the comments that the target SNR should align with the agreements in Issue 2-1.

	Verizon
	We agree the SNR should align on 29 dB as discussed above.

	Sony
	Agree with Huawei. Otherwise, OK.



The agreement can be found in the agreed WF R4-2217729


Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	WF on UL 256 QAM
	Xiaomi
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2216349
	
	TP for TR 38.891 on link level simulation assumptions for FR2 UL 256QAM
	Xiaomi
	revised
	

	R4-2215577
	
	Link level simulation results for FR2-1 UL 256QAM
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2215578
	
	Proposals on UE RF requirements for FR2-1 UL 256QAM
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2215920
	
	Link performance on FR2-1 UL 256 QAM 
	LG Electronics France
	Noted
	

	R4-2216128
	
	Feasibility evaluation of FR2 UL 256 QAM
	vivo
	Noted
	

	R4-2216245
	
	Simulation results for UL 256QAM
	Huawei, HiSilicon
	Noted
	

	R4-2216251
	
	UL 256-QAM simulations for FR2-1
	Sony
	Noted
	

	R4-2216350
	
	Discussion on UL 256QAM
	Xiaomi
	Noted
	

	R4-2216426
	
	Discussion on FR2 UL 256qam results
	ZTE Corporation
	Noted
	

	R4-2216584
	
	FR2-1 UL 256QAM: EVM testing using PTRS
	Anritsu Limited
	Noted
	

	R4-2216784
	
	On enabling FR2 UL256QAM
	Qualcomm Incorporated
	Noted
	

	R4-2216873
	
	Discussion on enabling the support for 256QAM on UL for FR2-1
	Ericsson Limited
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	R4-2217729
	
	WF on UL 256 QAM
	Xiaomi
	Agreeable
	

	R4-2216349
	R4-2217730
	[bookmark: _GoBack]TP for TR 38.891 on link level simulation assumptions for FR2 UL 256QAM
	Xiaomi
	Revised
	

	R4-2217730
	
	TP for TR 38.891 on link level simulation assumptions for FR2 UL 256QAM
	Xiaomi
	Agreeable
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
image1.wmf
PT-RS

group

N


oleObject1.bin

image2.wmf
group

samp

N


oleObject2.bin

oleObject3.bin

oleObject4.bin

image3.png
«6.1.9.5 Phase noise for mm-wave frequencies .

Phase noise is quite an important parameter in relation to mm-wave technologies considering the choice of sub-carrier
spacing and achievable signal quality. As the sub-carrier spacing for mm-wave frequencies is not settled, it is important
to consider achievable values for the mm-wave frequency ranges due to phase noise frequency dependencies. -

Considering the VCO and PLL (to suppress the phase noise) performance and limitations for mm-wave frequencies for
different technologies, some general limitations are given below:

1. PN could increase by 6 dB every time when f; doubles (assuming FoM and other things do not change) «
2. PN is inversely proportional to the square of the loaded quality factor of the resonator, Q «

3. 1/f noise up-conversion gives rise to close-to-carrier PN increase (small offset)
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