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Introduction
The scope of this email discussion is the agenda item 4.3.3 and 4.3.4 on the NR BS conformance testing for FR2-2, including (draft)CRs to TS 38.104, TS 38.141-2, as well as to the TR 37.941.
The following contributions were submitted before the submission deadline to agenda items item 4.3.3 and 4.3.4: 
	Tdoc number
	Title
	Source

	R4-2215571
	CR to TS 38.104 on reference to FRCs
	Nokia, Nokia Shanghai Bell

	R4-2215832
	CR to TS 38.104: Correction of guardband for FR2-2 in sub-clause 5.3.3
	Ericsson

	R4-2215572
	Proposal on suitability of OTA measurement systems on BS conformance testing for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell

	R4-2215830
	Draft CR to TR 37.941: Addition of aspects related to EIRP measurement in CATR relevant for FR2-2 in sub-clause 7.3, 8.3, 9.2.3 and 9.2.7
	Ericsson

	R4-2215831
	On further general aspects relevant for FR2-2 conformance testing
	Ericsson

	R4-2215836
	Draft CR to TS 38.141-2: Addition of FR2-2 aspects in clause 4
	Ericsson

	R4-2215573
	Proposal on measurement uncertainty of BS OTA transmitter requirements for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell

	R4-2215828
	Draft CR to TS 38.141-2: Addition of FR2-2 transmitter support in clause 6
	Ericsson

	R4-2215833
	On further aspects related to FR2-2 transmitter conformance testing
	Ericsson

	R4-2216496
	FR2-2 BS conformance test consideration for Tx testing
	Keysight Technologies UK Ltd

	R4-2216498
	FR2-2 Test Model details and TP
	Keysight Technologies UK Ltd

	R4-2216499
	FR2-2 EVM measurement detail and TP
	Keysight Technologies UK Ltd

	R4-2216560
	Further discussion on BS conformance testing for 52.6-71GHz
	ZTE Corporation

	R4-2215574
	Proposal on measurement uncertainty of BS OTA receiver requirements for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell

	R4-2215829
	Draft CR to TS 38.141-2: Addition of FR2-2 receiver support in clause 7
	Ericsson

	R4-2215834
	On further aspects related to FR2-2 receiver conformance testing
	Ericsson

	R4-2216497
	FR2-2 BS conformance test consideration for Rx testing
	



Based on the above contributions, the following topics were identified for discussion: 
· Topic #1: RF requirements improvements
· Topic #2: MU derivation
· Topic #3: OTA chambers
· Topic #4: Draft CRs, CRs
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: 
· Collect feedback on the improvements to the RF requirements in subtopics 1-1, 1-2, 1-3, 
· Collect feedback on all the open items for the MU derivation in subtopics 2-1 to 2-5, 
· Collect feedback on open item 3-1 for the possible reuse of the already studied OTA chambers,
· Collect initial feedback on the submitted draft CRs in section 4.3.2, including possible work-split arrangement for future meetings.
· 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

	Nokia
	Man Hung Ng
	man_hung.ng@nokia.com

	Keysight
	Takao Miyake
	takao_miyake@keysight.com

	Ericsson
	Torbjörn Elfström
	torbjorn.elfstrom@ericsson.com

	Huawei
	Michal Szydelko
	michal.szydelko@huawei.com

	NEC
	Tetsu Ikeda
	tetsu.ikeda@nec.com





Topic #1: RF requirements improvements
In this topic open items for the total power dynamic range, EVM and the Rx OoB blocking requirement are discussed.  
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215833
	Ericsson
	On further aspects related to FR2-2 transmitter conformance testing
Proposal 1: For FR2-2 set OTA TT for OTA total power dynamic range to +/-0.4 dB.
Proposal 2: For FR2-2 define minimum requirement for total power dynamic range as described in Table 2-2.
Table 2-2: Minimum requirement for total power dynamic range in FR2-2
	SCS
	OTA total power dynamic range (dB)

	(kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	120
	17.7
	23.8
	N/A
	N/A
	N/A

	480
	N/A
	17.7
	20.8
	23.8
	N/A

	960
	N/A
	14.7
	17.7
	20.8
	21.5




	R4-2216498
	Keysight Technologies
	FR2-2 Test Model details and TP to TS38.141-2.
Proposal-1: In test model general parameters (in TS38.141-2, clause 4.9.2.2), duration is currently described as 2 radio frames for TDD while 10 ms as measurement interval on EVM. For FR2-2, this should be twice of [80] slots in time length to ensure actual slots with DL signal can be preperad more than [80] slots measurement inverval for EVM.
Proposal-2: In test model data content clause (in TS38.141-2, clause 4.9.2.3), PN23 to be reset at the beginning of every [80] slots time period for FR2-2 instead every one frame for FR1/FR2-1. For remaining slots in frame, same data to be repeated every 80 slots time period.

	R4-2216560
	ZTE Corporation
	Proposal 1: to propose update the Annex L for FR2-2 EVM measurement.

	R4-2215834
	Ericsson
	Proposal: For FR2-2 adopt the interferer signal step size description in Table 2-3 into TS 38.141-2.
Table 2-3: Interferer signal step size for FR2-2
	Frequency range
(MHz)
	Minimum supported BS channel bandwidth (MHz)
	Measurement
step size
(MHz)

	30 to 6000
	100, 400, 800, 1600, 2000
	1

	6000 to 142000
	100
	30

	
	
	

	
	400
	60

	
	800
	240

	
	1600
	240

	
	2000
	240




	R4-2216497
	Keysight Technologies
	Proposal-3: Regarding with Rx test feasibility, due to practical point of view (preparing and swapping/re-calibrating bandpass filter), maximum OOB blocking interferer frequency to be limited at 110 GHz



Open issues summary
Sub-topic 1-1: Total power dynamic range
· Proposals:
· Option 1: For FR2-2 define minimum requirement for total power dynamic range as described in Table 2-2 (R4-2215833, Ericsson)
Table 2-2: Minimum requirement for total power dynamic range in FR2-2
	SCS
	OTA total power dynamic range (dB)

	(kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	120
	17.7
	23.8
	N/A
	N/A
	N/A

	480
	N/A
	17.7
	20.8
	23.8
	N/A

	960
	N/A
	14.7
	17.7
	20.8
	21.5



· Option 2: other (specify why not Option 1).
· Recommended WF: 
· Consider Option 1 as the baseline. 
· GTW Oct 12th agreement: Option 1 agreed

Sub-topic 1-2: EVM
· Proposals (non-exclusive):
· Option 1: In test model general parameters (in TS38.141-2, clause 4.9.2.2), duration is currently described as 2 radio frames for TDD while 10 ms as measurement interval on EVM. For FR2-2, this should be twice of [80] slots in time length to ensure actual slots with DL signal can be preperad more than [80] slots measurement inverval for EVM (R4-2216498, Keysight)
· Option 2: In test model data content clause (in TS38.141-2, clause 4.9.2.3), PN23 to be reset at the beginning of every [80] slots time period for FR2-2 instead every one frame for FR1/FR2-1. For remaining slots in frame, same data to be repeated every 80 slots time period (R4-2216498, Keysight)
· Option 3: to propose update the Annex L for FR2-2 EVM measurement (R4-2216560, ZTE)
· Option 4: other (specify why not Options listed above)
· Recommended WF
· Collect feedback, focusing on option 1 and 2 being baseline. 
· GTW Oct 12th	agreement: Option 1 and option 2 agreed as baseline and further work on the details in corresponding draft TP.

Sub-topic 1-3: Rx OOB blocking
· Proposals (non-exclusive):
· Option 1: For FR2-2 adopt the interferer signal step size description in Table 2-3 into TS 38.141-2. (R4-2215834, Ericsson)
Table 2-3: Interferer signal step size for FR2-2
	Frequency range
(MHz)
	Minimum supported BS channel bandwidth (MHz)
	Measurement
step size
(MHz)

	30 to 6000
	100, 400, 800, 1600, 2000
	1

	6000 to 142000
	100
	30

	
	400
	60

	
	800
	240

	
	1600
	240

	
	2000
	240



· Option 2: Regarding with Rx test feasibility, due to practical point of view (preparing and swapping/re-calibrating bandpass filter), maximum OOB blocking interferer frequency to be limited at 110 GHz (R4-2216497, Keysight)
· Option 3: other (specify why not Options listed above)
· Recommended WF
· Consider Option 1 for the step size, and Option 2 for the upper frequency bound, as baseline. 
· GTW Oct 12th	agreement:
· For step size, option 1 agreed
· For upper frequency limit ([142] GHz), companies are encouraged to further check. 
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1: Total power dynamic range
	Company
	Comments

	Nokia
	Ok for option 1.

	Ericsson
	We prefer option 1.

	Huawei
	Option 1

	ZTE
	Okay with option 1

	CATT
	We are fine with Option 1

	NEC
	Ok with option 1.


 
Sub topic 1-2: EVM
	Company
	Comments

	Nokia
	Option 1 is more complete than option 3.
For option 2, why can't we keep the PN reset period as 1 frame, no need to reset every 80 slots for >120 kHz SCS?

	Keysight
	For Nokia, regarding with option 2 question on PN reset. Back ground reason of having the same length between EVM and TM is to reduce uncertainty due to data variation. Having the same data repeatedly every 80 slot period while measurement interval is also 80 slot (just like FR1 to have every frame as measurement interval and TM data reset length) reduces variation. 

	Ericsson
	Let’s try use information in option 1 and option 2 to find a solution on the EVM issue.

	Huawei
	Option 1 and 2 as baseline, but more time for the second round to analyze the timing aspects and reset periodicity.

	ZTE
	We are fine with option 1 and option 2 especially for option 2, it might be some background reasoning as clarified by Keysight.
In addition, option 3 is to focus on the Annex part, this is somehow different what has been mentioned in Keysight paper.

	CATT
	Fine with option 1.  For option 2, we also would like to hear more clarification from Keysight.

	NEC
	Fine with option 1 and 2. For option 3, TP to the Annex L is also provided by Keysight in R4-2216499. It is proposed to merge them.


 
Sub topic 1-3: Sub-topic 1-3: Rx OOB blocking
	Company
	Comments

	Nokia
	Option 1 is aligned with agreed WF in last meeting.
For option 2, we prefer to align with transmitter side to use 142 GHz as limit, and would like to hear input from more test equipment vendors on the feasibility.

	Ericsson
	We prefer option 1. The table is based on agreement from last meeting.

	Huawei
	Ok with option 1. Option 1 and 2 are not colliding. 
Regarding the upper frequency bound: so far in FR2-1 the upper bound was kept the same for Tx and Rx. It would be good to have more discussion on the 110GHz for Rx, and 142GHz for Tx.

	ZTE
	We also prefer option 1

	CATT
	Fine with Option 1. 

	NEC
	Fine with option 1.



CRs/TPs comments collection
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 1-1: Total power dynamic range
	Candidate options:
- Option 1: For FR2-2 define minimum requirement for total power dynamic range as described in Table 2-2 (R4-2215833, Ericsson)
Table 2-2: Minimum requirement for total power dynamic range in FR2-2
	SCS
	OTA total power dynamic range (dB)

	(kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	120
	17.7
	23.8
	N/A
	N/A
	N/A

	480
	N/A
	17.7
	20.8
	23.8
	N/A

	960
	N/A
	14.7
	17.7
	20.8
	21.5



- Option 2: other (specify why not Option 1).
GTW Oct 12th agreement: Option 1 agreed
Recommendations for 2nd round: no further discussion. 

	Sub-topic 1-2: EVM
	Candidate options:
- Option 1: In test model general parameters (in TS38.141-2, clause 4.9.2.2), duration is currently described as 2 radio frames for TDD while 10 ms as measurement interval on EVM. For FR2-2, this should be twice of [80] slots in time length to ensure actual slots with DL signal can be preperad more than [80] slots measurement inverval for EVM (R4-2216498, Keysight)
- Option 2: In test model data content clause (in TS38.141-2, clause 4.9.2.3), PN23 to be reset at the beginning of every [80] slots time period for FR2-2 instead every one frame for FR1/FR2-1. For remaining slots in frame, same data to be repeated every 80 slots time period (R4-2216498, Keysight)
- Option 3: to propose update the Annex L for FR2-2 EVM measurement (R4-2216560, ZTE)
- Option 4: other (specify why not Options listed above)

GTW Oct 12th	agreement: Option 1 and option 2 agreed as baseline and further work on the details in corresponding draft TP.
Recommendations for 2nd round: no further discussion, focus on TP. 

	Sub-topic 1-3: Rx OOB blocking
	Candidate options:
- Option 1: For FR2-2 adopt the interferer signal step size description in Table 2-3 into TS 38.141-2. (R4-2215834, Ericsson)
Table 2-3: Interferer signal step size for FR2-2
	Frequency range
(MHz)
	Minimum supported BS channel bandwidth (MHz)
	Measurement
step size
(MHz)

	30 to 6000
	100, 400, 800, 1600, 2000
	1

	6000 to 142000
	100
	30

	
	400
	60

	
	800
	240

	
	1600
	240

	
	2000
	240


- Option 2: Regarding with Rx test feasibility, due to practical point of view (preparing and swapping/re-calibrating bandpass filter), maximum OOB blocking interferer frequency to be limited at 110 GHz (R4-2216497, Keysight)
- Option 3: other (specify why not Options listed above)
GTW Oct 12th	agreement:
· For step size, option 1 agreed
· For upper frequency limit ([142] GHz), companies are encouraged to further check. 
Recommendations for 2nd round: no further discussion on the frequency step size. Keep the discussion on the upper frequency limit open during the second round. 



CRs/TPs
Discussion on 2nd round
Sub-topic 1-4: upper frequency range for the Rx OOB blocking
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	


 





Topic #2: MU derivation
In this topic open items for the MU derivation are discussed. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215831
	Ericsson
	Proposal 1: For FR2-2 follow MU evaluation approach described in TR 37.941, sub-clause 5.2.

	R4-2215573
	Nokia, Nokia Shanghai Bell
	Proposal: To allow additional 0.3 dB measurement uncertainty of BS OTA transmitter requirements in FR2-2 compared to the existing ones for the frequency range (43.5 GHz < f ≤ 48.2 GHz), except the 5.0 dB uncertainty value for transmitter spurious emissions which should be able to cover up to 71 GHz.

	R4-2216496
	Keysight Technologies
	Propsal-2:
- Total test system MU calculation principle described in TR37.941, which is based on the ISO Guide on Evaluation of measurement dat document, should be continuously used and existing MU budget table should be used for 71GHz extention MU calculation.
- Calibration procedure assure defined and calculated MU, which doesn’t improve MU. Swithcing to Type A evaluation is not practical. (note, Type A evaluation means, use measured result (calibration results) to estimate MU. In this case, calbration procedure in test procedure is to measure some test system characteristic such as loss etc. Use of such results for MU estimation requires enough and many amount of measured results under various conditions. Which is not practical). In short, calibration procedure/method arrangement doesn’t improve system MU.

	R4-2215574
	Nokia, Nokia Shanghai Bell
	An approach to decide the MU of BS OTA RX requirements:
Step 1) Decide the measurement uncertainty for OTA receiver requirements in FR2-2 is to identify the uncertainty values for the existing components in FR2-1 (current candidates include RF signal generator and network analyzer) that need to be updated notably in FR2-2, assuming the uncertainty values for the other components in FR2-1 in clause 10.2 of TR 37.941 can be reused in FR2-2.
Step 2) Decide the measurement uncertainty for OTA receiver requirements in FR2-2 is to decide the additional components (current candidates include mixer and power sensor/meter) and the corresponding uncertainty values.
Step 3) Calculate the measurement uncertainty for receiver sensitivity in FR2-2 from the measurement uncertainty for receiver sensitivity in FR2-1 by updating the uncertainty values of the components decided in step 1 as well as adding the uncertainty values of the components decided in step 2 in the corresponding tables in clause 10.2 of TR 37.941.
Step 4) Calculate the measurement uncertainty for other receiver requirements in FR2-2 from the measurement uncertainty for receiver sensitivity in FR2-2 using the corresponding formula in clauses 10 and 12 of TR 37.941.

	R4-2216497
	Keysight Technologies
	Proposal-2: Regarding with use of power leveling/monitoring by power sensor on generated signal level at generator or upconverter, because of limitation, it should be considered as optional (should not be mandated).



Open issues summary
Sub-topic 2-1: MU 
· Proposals (some are non-exclusive)
· Option 1: For FR2-2 follow MU evaluation approach described in TR 37.941, sub-clause 5.2 (R4-2215831, Ericsson)
· Option 2: To allow additional 0.3 dB measurement uncertainty of BS OTA transmitter requirements in FR2-2 compared to the existing ones for the frequency range (43.5 GHz < f ≤ 48.2 GHz), except the 5.0 dB uncertainty value for transmitter spurious emissions which should be able to cover up to 71 GHz (R4-2215573, Nokia)
· Option 3 (R4-2216496/ R4-2216497 for Tx and Rx, Keysight)
· Total test system MU calculation principle described in TR37.941, which is based on the ISO Guide on Evaluation of measurement dat document, should be continuously used and existing MU budget table should be used for 71GHz extention MU calculation.
· Calibration procedure assure defined and calculated MU, which doesn’t improve MU. Swithcing to Type A evaluation is not practical. (note, Type A evaluation means, use measured result (calibration results) to estimate MU. In this case, calbration procedure in test procedure is to measure some test system characteristic such as loss etc. Use of such results for MU estimation requires enough and many amount of measured results under various conditions. Which is not practical). In short, calibration procedure/method arrangement doesn’t improve system MU.
· Option 4: An approach to decide the MU of BS OTA RX requirements (R4-2215574, Nokia)
· Step 1) Decide the measurement uncertainty for OTA receiver requirements in FR2-2 is to identify the uncertainty values for the existing components in FR2-1 (current candidates include RF signal generator and network analyzer) that need to be updated notably in FR2-2, assuming the uncertainty values for the other components in FR2-1 in clause 10.2 of TR 37.941 can be reused in FR2-2.
· Step 2) Decide the measurement uncertainty for OTA receiver requirements in FR2-2 is to decide the additional components (current candidates include mixer and power sensor/meter) and the corresponding uncertainty values.
· Step 3) Calculate the measurement uncertainty for receiver sensitivity in FR2-2 from the measurement uncertainty for receiver sensitivity in FR2-1 by updating the uncertainty values of the components decided in step 1 as well as adding the uncertainty values of the components decided in step 2 in the corresponding tables in clause 10.2 of TR 37.941.
· Step 4) Calculate the measurement uncertainty for other receiver requirements in FR2-2 from the measurement uncertainty for receiver sensitivity in FR2-2 using the corresponding formula in clauses 10 and 12 of TR 37.941.
· Option 5: MUs for measurement equipment at higher frequencies should reflect the use of calibrated composite test equipment. (R4-2215831, Ericsson)
· Recommended WF: Collect comments during the 1st round.
· GTW Oct 12th	agreement: 
· For FR2-2 follow MU evaluation approach described in TR 37.941, sub-clause 5.2 in principle 
· Target to generate a list for the components (which can be maintained and which need to be updated) by this meeting 
· TE vendors feedback is encouraged 
· Whether additional calibration procedure can be considered subject to companies’ further input, RAN4 shall focus on the MU values based on companies’ individual input.

Sub-topic 2-2: up/down converters 
· Proposals 
· Option 1: In TR 37.941 describe usage of standard test equipment with up/down converters test setup, test procedure and MU evaluation. (R4-2215831, Ericsson)
· Option 2: other (specify why not Option 1)
· Recommended WF
· Option 1 as baseline.

Sub-topic 2-3: Use of power meter/sensor for Tx testing
· Proposals (non-exclusive):
· Option 1: Use of power sensor for conformance testing should be considered as optional (shouldn’t be mandated) when it’s applicable because usable power level range is very limited. Only possible use is channel power measurement because sensor takes all of signal power comes into sensor. (can’t measure ACLR as example) (R4-2216496, Keysight)
· Option 2: Regarding with use of power leveling/monitoring by power sensor on generated signal level at generator or upconverter, because of limitation, it should be considered as optional (should not be mandated) (R4-2216497, Keysight)
· Recommended WF: Collect comments during the 1st round.

Sub-topic 2-4: Test equipment MU
· Proposals:
· Option 1: We propose to consider MU values for common test equipment in Table 2.4-1 and Table 2.4-2 as baseline for FR2-2 MU evaluation work (R4-2215831, Ericsson)
Table 2.4-1: Standard test equipment measurement uncertainty defined for FR2-1
	
	Measurement uncertainty
(dB)

	Test equipment
	3 < f < 26 (GHz)

	37 < f < 43.5 (GHz)
	43.5 < f < 60 (GHz)

	Vector Network Analyzer (VNA)
	0.20 (Note 1)
	0.30
	0.30

	Spectrum/Signal Analyzer (SA), Power Meter (PM)
	0.20 to 0.37 (Note 1)

	0.70
	0.60

	Signal Generator (SG)
	0.46 (Note 2)

	0.90
	Not defined

	Note 1: Values used for FR2-1 MU evaluation in TR 37.941.
Note 2: Values used for FR1 MU evaluation in TR 37.941.


Table 2.4-2: Standard test equipment standard uncertainty (1 sigma) required for FR2-2
	Test equipment
	60 < f < 71 GHz
(dB)
	71 GHz< f ≤ 142 GHz
(dB)

	Vector Network Analyzer (VNA)
	0.40
	1.00

	Spectrum/Signal Analyzer (SA)
	0.70
	1.20

	Power Meter (PM)
	0.30
	0.50

	Signal Generator (SG)
	1.20
	1.50



· Option 2: For power measurement equipment MU up to 80 GHz for spurious measurement, following two are option and agree with one of these (R4-2216496, Keysight)
· With respect to previously agreed values, and as compromise, use 2.33 as 1-sigma value from 40 GHz to 60 GHz, use 2.0 as 1-sigma value from 60 GHz t0 80 GHz.
· Use 2.33 as 1-sigma value to extend to from 40 GHz to 80 GHz for spurious measurement power measurement equipment number, this is to keep using the same value already used in TR37.941
· Option 3: For test equipment MU value for other measurement case (such as ACP, Tx Off power), we should agree 1st on use of existing principle in TR37.941 first (in proposal-2) and existing MU budget table before discuss these numbers (R4-2216496, Keysight)
· Option 4: For network analyser MU value, previously used value up to 60 GHz for TR 37.941 is actually too small and challenging. However, while it’s already used in existing MU calculation, propose following as compromise for BS test system setup. Up to 60 GHz, use 0.30 (as 1-sigma value), for 60 GHz ~ 80 GHz use 0.85 (as 1-sigmal value) (R4-2216496, Keysight)
· Recommended WF: Collect comments during the 1st round; analysis per test equipment category to ease reaching consensus is envisioned. 
· GTW Oct 12th	agreement: 
· Using Table 2.4-1 from TR 37.941 as baseline to collect MU values from companies for common test equipment. 
· Including parameters VNA, SA, PM, SG and/or RF power measurement 
· FFS whether mismatch term can be considered and how to be reflected into MU budget

Sub-topic 2-5: CATR MU, EIRP
· Proposals:
· Option 1: For FR2-2 EIRP measurements in CATR adopt MU evaluation presented in Table 2.5-1. (R4-2215831, Ericsson)
Table 2.5-1: CATR MU value derivation for EIRP accuracy measurements, Normal test conditions, FR2-2
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the probability
	Divisor based on
	ci
	Standard uncertainty ui (dB)

	
	
	57 < f < 71 GHz
	
	distribution shape
	
	57 < f < 71 GHz

	Stage 2: BS measurement

	A2-1a
	Misalignment and pointing error of BS (for EIRP)
	0.20
	Exp. normal
	2.00
	1
	0.10

	C1-1
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - high power
	0.30
	 Normal
	1.00
	1
	0.30

	A2-2a
	Standing wave between BS and test range antenna
	0.03
	U-shaped
	1.41
	1
	0.02

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	Normal
	1.00
	1
	0.01

	A2-4a
	QZ ripple experienced by BS
	0.40
	Normal 
	1.00
	1
	0.40

	A2-12
	Frequency flatness of test system
	0.25
	Normal
	1.00
	1
	0.25

	Stage 1: Calibration measurement

	C1-3
	Uncertainty of the network analyzer
	0.40
	 Normal
	1.00
	1
	0.40

	A2-5a
	Mismatch of receiver chain between receiving antenna and measurement receiver
	0.57
	U-shaped
	1.41
	1
	0.40

	A2-6
	Insertion loss of receiver chain
	0.00
	Rectangular
	1.73
	1
	0.00

	A2-3
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	Normal
	1.00
	1
	0.01

	A2-7
	Influence of the calibration antenna feed cable
	0.29
	U-shaped
	1.41
	1
	0.21

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.52
	Rectangular
	1.73
	1
	0.30

	A2-8
	Misalignment positioning system
	0.00
	Exp. normal 
	2.00
	1
	0.00

	A2-1b
	Misalignment and pointing error of calibration antenna (for EIRP)
	0.00
	Exp. normal
	2.00
	1
	0.00

	A2-9
	Rotary joints
	0.00
	U-shaped
	1.41
	1
	0.00

	A2-2b
	Standing wave between calibration antenna and test range antenna
	0.09
	U-shaped
	1.41
	1
	0.06

	A2-4b
	QZ ripple experienced by calibration antenna
	0.01
	Normal
	1.00
	1
	0.01

	A2-11
	Switching uncertainty
	0.10
	Rectangular
	1.73
	1
	0.06

	Combined standard uncertainty (1σ) (dB)
	0.886

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	1.738



· Option 2: other (specify why not Option 1)
· Recommended WF
· Proposal 1 as baseline. 
· Companies are encouraged to provide feedback on the assumptions used to derive the MU, in particular: 
· Consideration of constant MU contributions related to the OTA environment.
· Consideration on the use of additional intermediate calibration.
· GTW Oct 12th	agreement: 
Using the applicable table in TR 37.941 as baseline to further discuss the applicable test methods.  A WF can be considered to trigger 2nd round discussion. 
· The technical analysis shall be provided and confirmed for the applicable test methods.
· The confirmed test methods can be included into the applicable tables.  

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1: MU
	Company
	Comments

	Nokia
	Propose options 2 and 4 to complete the work item as scheduled.
For option 1, would need long time if we open discussion for every component MU value, should focus on those MU values that need notable updates from current ones in FR2-1.
Ok with principle in option 3 to determine MU in time to complete the work item as scheduled.

	Keysight
	We support Option 1, follow TR37.941 Clause 5.2, procedures.
Regarding with Option 2, just in case of taking proposed approach (estimating with fixed number increase), 0.3 dB increase is too small to extend to 71 GHz 
For Tx testing, Network analyzer, power measurement equipment (could include mixer) and Mismatch term will have noticeable increase for 71 GHz (for in-band) and more increase for out of band (up to 142GHz), also, use of LNA should be in consideration and which should be included in MU budget table.
Regarding with Option 4, for Rx testing, Signal generator uncertainty for both CW and modulated signal increase from FR2-1. Also, additional components such as power amplifier, filter, mixer, as well as mismatch term to see increase of uncertainty value. 
Regarding with Option 5, for use of measurement equipment, it should always be well calibrated and calibration should be frequent enough. This is important to ensure equipment to have performance with defined MU values.


	Ericsson
	We strongly think we need to follow option 1 and follow guidance on MU evaluation described in TR 37.941. Option 2: We need to have some more technical discussion on standard test equipment MU, before agreeing on final value. Option 3: Of cause the calibration described in TR 37.941 will improve expanded MU. Also, we think that additional calibration approached can be added to improve MU even further. Option 4: In principle ok to discuss. Option 5: we think the composite system needs to be calibrated. 
Based on given options it is not clear how to proceed. More discussion is required, maybe in a little bit more structured fashion. 

	Huawei
	Option 1 as baseline. Option2 may be further considered as some kind of fallback solution, in case of WI delays. 
Option 3 as baseline for calibration, but more time to analyze option 5 would be preferred as well. 


 
Sub topic 2-2: up/down converters
	Company
	Comments

	Nokia
	For option 1, why do we consider up/down converters specifically, should we include other additional components that are required too? We suggest focusing to agree on the required additional components and corresponding MU values first.

	Keysight
	Regarding with Option 1, if this is about use of mixer for power measurement, use of mixer is fine with the fact that mixer has higher MU number and combined MU becomes larger. See our calculation with existing number for BS spurious measurement up to 60 GHz.

	Ericsson
	We prefer option 1.

	Huawei
	Not against option 1 as such, but it seems to be related to the additional calibration, which has received some opposing views. 
To be more specific on option 1, it may be good to continue discussion, e.g. which test procedures/MU budgets would be impacted, etc. additional workload to be also considered.  


 
Sub topic 2-3: Use of power meter/sensor for Tx testing
	Company
	Comments

	Nokia
	For options 1 and 2, do we need to define the MU values separately for optional components, or they can be combined with some of the MU values for the existing components like RF power measurement equipment?

	Keysight
	Regarding with Option 1 and 2. We propose as, use of power sensor/meter, as optional for power measurement equipment due to its limitation. (same for Rx testing on Signal generation too)

	Ericsson
	It’s not a matter of using either a power meter or a spectrum analyzer. Our proposal is to use them in conjunction to improve the final end result. If used correctly, the power meter absolute accuracy is much better than a spectrum analyzer. This is common knowledge for all RF test engineers. This is something to consider for RAN4 test specification too. We need to find solutions to reduce the expanded MU going up in frequency. We would like to add an option 3, where we use both power meter and spectrum analyzer together to improve total expanded MU.

	Huawei
	For both options, its somehow unclear how optional consideration of those component would impact the MU derivation – whether or not we need to consider multiple cases (e.g. depending on the usable power level). 



Sub topic 2-4: Test equipment MU
	Company
	Comments

	Nokia
	For network analyser MU value, prefer option 1 than option 4 which has a large step at 60 GHz.
For option 2, what is the proposal for >80GHz?
For option 3, we suggest focusing on those MU values that need notable updates from current ones in FR2-1, instead of opening discussion for every component MU value, in order to complete the work item as scheduled.

	Keysight
	Regarding with Option 1, It seems we missed to put Signal Generator (modulated) number up to 48.2 GHz, which is 1.60 (as 1 sigma). Please note that this is the number used for calculating n262 Rx testing MU.
For above 48.2 GHz up to 71 GHz (modulated) as well as CW up to max OOB frequency (110 GHz or possibly up to  142 GHz), number will increase with frequency goes higher, modulation BW wider and use of up converter is necessary at certain frequency and above.
For numbers in Table 2.4-2, these values are unrealistic, while we are still working on some numbers, expecting to see larger values.
Regarding with Option 2, for simplicity, we prefer 2.33 (1sigma) for power measurement equipment up to 80 GHz. Above 80 GHz, expecting to see slight increase up to 110 GHz, and some more for 110~142G. for actual number to propose, we are still working on it.
For network analyzer, we propose to follow and reuse existing and already agreed number such as 0.3 (up to 60G) and 0.85 (60~80G). above 80G, there will have slight increase up to 110 (or 120G) then some more up to 142G.

	Ericsson
	We prefer option 1.

	Huawei
	For sake of progress, it would be good to start collecting inputs into a single table, to see where we have consensus, and where proposed values vary most.
37.941 tables can be used as the starting point. Once compiled, we can try to also ask other TE vendors for inputs.  



Sub topic 2-5: CATR MU, EIRP
	Company
	Comments

	Nokia
	For option 1, C1-1 is reduced but C1-3 is increased compared to current MU values for 37-40 GHz, while other MU values are kept, so no MU added for up/down converters? We suggest focusing to agree on these two MU values (C1-1 and C1-3) first, then calculate the combined MU assuming other MU values unchanged.

	Keysight
	Regarding with Option 1, for the table 2.5-1, C1-1 (power measurement equipment), C1-3 (Network analyzer uncertainty), A2-5a (Mismatch term) should be revised. Also, LNA term needs to be added to the table.

	Ericsson
	We prefer option 1.

	Huawei
	37.941 excel spreadsheets to be reused for the calculations, cross-checking and easier tracking of modifications.  

	NEC
	Uncertainty of the RF power measurement equipment looks too small. Should be aligned with the discussion for sub-topic 2-4.



CRs/TPs comments collection
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 2-1: MU
	Candidate options:
- Option 1: For FR2-2 follow MU evaluation approach described in TR 37.941, sub-clause 5.2 (R4-2215831, Ericsson)
- Option 2: To allow additional 0.3 dB measurement uncertainty of BS OTA transmitter requirements in FR2-2 compared to the existing ones for the frequency range (43.5 GHz < f ≤ 48.2 GHz), except the 5.0 dB uncertainty value for transmitter spurious emissions which should be able to cover up to 71 GHz (R4-2215573, Nokia)
- Option 3 (R4-2216496/ R4-2216497 for Tx and Rx, Keysight)
- Option 4: An approach to decide the MU of BS OTA RX requirements (R4-2215574, Nokia)
- Option 5: MUs for measurement equipment at higher frequencies should reflect the use of calibrated composite test equipment. (R4-2215831, Ericsson)
GTW Oct 12th agreement: 
· For FR2-2 follow MU evaluation approach described in TR 37.941, sub-clause 5.2 in principle 
· Target to generate a list for the components (which can be maintained and which need to be updated) by this meeting 
· TE vendors feedback is encouraged 
· Whether additional calibration procedure can be considered subject to companies’ further input, RAN4 shall focus on the MU values based on companies’ individual input.
Recommendations for 2nd round: continue the discussion during the second round with the aim to generate a list for the MU contributors expected to vary for FR2-2, as compared to FR2-1.
Related WF for sub-topic 2-1 to be drafted. 

	Sub-topic 2-2: up/down converters
	Candidate options:
- Option 1: In TR 37.941 describe usage of standard test equipment with up/down converters test setup, test procedure and MU evaluation. (R4-2215831, Ericsson)
- Option 2: other (specify why not Option 1)
Recommendations for 2nd round: 
As no conclusion was reached, it is suggested to continue the discussion with the aim to identify affected requirements, test procedures/MU budgets from TR 37.941. Additional workload to be considered for future meetings. 
Related MU may contributors to be captured in sub-topic 2-1, if any.

	Sub-topic 2-3: Use of power meter/sensor for Tx testing
	Candidate options:
- Option 1: Use of power sensor for conformance testing should be considered as optional (shouldn’t be mandated) when it’s applicable because usable power level range is very limited. Only possible use is channel power measurement because sensor takes all of signal power comes into sensor. (can’t measure ACLR as example) (R4-2216496, Keysight)
- Option 2: Regarding with use of power leveling/monitoring by power sensor on generated signal level at generator or upconverter, because of limitation, it should be considered as optional (should not be mandated) (R4-2216497, Keysight)
Recommendations for 2nd round: As no conclusion was reached, continue the discussion.

	Sub-topic 2-4: Test equipment MU
	Candidate options:
- Option 1: We propose to consider MU values for common test equipment in Table 2.4-1 and Table 2.4-2 as baseline for FR2-2 MU evaluation work (R4-2215831, Ericsson)
- Option 2: For power measurement equipment MU up to 80 GHz for spurious measurement, following two are option and agree with one of these (R4-2216496, Keysight)
- Option 3: For test equipment MU value for other measurement case (such as ACP, Tx Off power), we should agree 1st on use of existing principle in TR37.941 first (in proposal-2) and existing MU budget table before discuss these numbers (R4-2216496, Keysight)
- Option 4: For network analyser MU value, previously used value up to 60 GHz for TR 37.941 is actually too small and challenging. However, while it’s already used in existing MU calculation, propose following as compromise for BS test system setup. Up to 60 GHz, use 0.30 (as 1-sigma value), for 60 GHz ~ 80 GHz use 0.85 (as 1-sigmal value) (R4-2216496, Keysight)
GTW Oct 12th agreement:
· Using Table 2.4-1 from TR 37.941 as baseline to collect MU values from companies for common test equipment. 
· Including parameters VNA, SA, PM, SG and/or RF power measurement 
· FFS whether mismatch term can be considered and how to be reflected into MU budget
Recommendations for 2nd round: Continue the discussion based on the GTW agreement, taking Table 2.4-1 from TR 37.941 as baseline, and reuse inputs from the submitted contributions to progress discussion on TE MU value ranges. 
The mismatch MU contributor analysis to be considered in 2-1, and related WF. 
Related WF to be allocated. 

	Sub-topic 2-5: CATR MU, EIRP
	Candidate options:
- Option 1: For FR2-2 EIRP measurements in CATR adopt MU evaluation presented in Table 2.5-1. (R4-2215831, Ericsson)
- Option 2: other (specify why not Option 1)
Recommendations for 2nd round: no more discussion in 2-5; any related comments to be captured in sub-topic 2-1, or sub-topic 3-1, if any. 




CRs/TPs
Discussion on 2nd round 
Sub-topic 2-1: MU
Continue the discussion on the list of MU contributors expected to vary for FR2-2, as compared to FR2-1. 
	Company
	Comments

	
	



Sub-topic 2-2: up/down converters
Continue the discussion with the aim to identify affected requirements, test procedures/MU budgets from TR 37.941.
	Company
	Comments

	
	



Sub-topic 2-3: Use of power meter/sensor for Tx testing
Continue the discussion, if any. 
	Company
	Comments

	
	



Sub-topic 2-4: Test equipment MU
Continue the discussion based on the GTW agreement, taking Table 2.4-1 from TR 37.941 as baseline, and reuse inputs from the submitted contributions to progress discussion on TE MU value ranges.  
	Company
	Comments

	
	







Topic #3: OTA chambers 
In this topic we discuss on the reuse of the existing OTA chambers for FR2-2.
Extract from the WF in R4-2214373:
	1. General measurement environment/chamber
The suitability of each OTA chamber (Far-field anechoic chamber, CATR, Near-field chamber, PWS, etc.) for each test in the frequency range between 52.6 GHz and 71 GHz should be studied and confirmed by test equipment vendors, or the list of OTA chamber should be updated for each BS type 2-O test in the frequency range between 52.6 GHz and 71 GHz. 
It is FFS is any update needed or not in TS 38.141-2 Annex and/or TR 37.941.
2. Link budget inside chamber
Further discuss the suitable pathloss values for FR2-2 testing. Test equipment vendors’ feedback is encouraged.
3. Measurement uncertainty and calibration
a. The measurement capabilities resulting from different test equipment implementations should be studied and provided by test equipment vendors to decide the achievable and satisfactory measurement performance for BS type 2-O testing in the frequency range between 52.6 GHz and 71 GHz.
b. Measurement uncertainty and test tolerance analysis needs to be properly captured and therefore update to WID is needed to include TR 37.941.
c. Use of LNA if applicable should be in MU budget for FR2-2 except TX OFF power measurement. It is FFS whether mixer can be considered for some of test cases if applicable.
d. MU values for network analyser
The following information have been provided:
i. UE conformance testing, the MU of 1 sigma of 0.85 dB is assumed for the frequency range 40.8 GHz to 80 GHz.
ii. AAS BS conformance testing (TR 37.941), the MU of 1 sigma of 0.30 dB is assumed for the frequency range up to 60 GHz.
Further analysis is required regarding what value to assume for FR2-2 MU evaluation.
e. As general principle, if a component is needed, it should be taken into account in MU budget.
f. The following aspect are FFS for FR2-2:
i. Add intermediate calibration stage of spectrum analyser absolute power accuracy for DL EIRP measurement, with the intension to break the trend with very large measurement uncertainties for high frequencies.
ii. For test system measurement uncertainty, extend measurement procedures to enable for test setups to break the trend where measurement uncertainty grows rapidly as function of frequency.
iii. If required introduce external mixer stage test setup and corresponding calibration procedures for receiver requirements and out-of-band requirements to improve measurement uncertainty. 
iv. Use of power sensor/meter for signal leveling should not be mandated for test requirements and related test setups.



Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215572
	Nokia, Nokia Shanghai Bell
	Proposal: The suitability of using Near Field Test Range and Plane Wave Synthesizer for BS type 2-O testing in the frequency range between 52.6GHz and 71GHz should be studied and confirmed by TE vendors, or the list of OTA measurement system set-ups should be updated for each BS type 2-O testing in the frequency range between 52.6GHz and 71GHz.

	R4-2216496
	Keysight Technologies
	Proposal-1
- CATR is applicable for 71 GHz extension test case up to 142 GHz spurious measurement. CATR system should be designed to cover device antenna size and pathloss for this much frequency.
- Define 142 GHz as max frequency of spurious measurement

	R4-2216497
	Keysight Technologies
	Proposal-1: CATR is applicable for Receiver testing on 71 GHz extension receiver testing. Use of power amplifier needs to be assumed.



Open issues summary
Sub-topic 3-1: OTA chambers 
· Proposals (non-exclusive):
· Option 1: The suitability of using Near Field Test Range and Plane Wave Synthesizer for BS type 2-O testing in the frequency range between 52.6GHz and 71GHz should be studied and confirmed by TE vendors, or the list of OTA measurement system set-ups should be updated for each BS type 2-O testing in the frequency range between 52.6GHz and 71GHz (R4-2215572, Nokia)
· Option 2 (R4-2216496, Keysight)
· CATR is applicable for 71 GHz extension test case up to 142 GHz spurious measurement. CATR system should be designed to cover device antenna size and pathloss for this much frequency.
· Define 142 GHz as max frequency of spurious measurement
· Option 3: CATR is applicable for Receiver testing on 71 GHz extension receiver testing. Use of power amplifier needs to be assumed (R4-2216497, Keysight)
· Option 4: other (specify why not Options above).
· Recommended WF: Options 1, 2, 3 are considered to be valid options. Collect comments during the first round.

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1: OTA chambers
	Company
	Comments

	Nokia
	Propose option 1.
OK for option 2.
For option 3, additional MU value needed for LNA?

	Keysight
	For OTA with CATR Tx test requires LNA, Rx test requires power amplifier as MU term to add to MU table.

	Ericsson
	Option 1: All test methods considered needs to be associated with a MU evaluation for FR2-2. 
Option 2: We see the CATR as very suitable for in-band measurements. For spurious emission and out-of-band blocking the path loss will be too large. Hence, other test chambers, such as reverberation chamber will be more suitable for emission and “general chamber” for out-of-band blocking. 
Option 3: Most probably a PA is required for both CATR and in-door chamber. Also, the impact of PA and signal generator can be significantly improved by calibration both together with a power meter.

	Huawei
	Based on options 1,2,3 it would be good to update the OTA chamber applicability table to see where we need/can to consider additional MU contributions for FR2-2. It would ease final MU derivations based on 37.941 excels, as a next step. 


 
CRs/TPs comments collection
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #3-1 OTA chambers
	Candidate options:
- Option 1: The suitability of using Near Field Test Range and Plane Wave Synthesizer for BS type 2-O testing in the frequency range between 52.6GHz and 71GHz should be studied and confirmed by TE vendors, or the list of OTA measurement system set-ups should be updated for each BS type 2-O testing in the frequency range between 52.6GHz and 71GHz (R4-2215572, Nokia)
- Option 2 (R4-2216496, Keysight)
- Option 3: CATR is applicable for Receiver testing on 71 GHz extension receiver testing. Use of power amplifier needs to be assumed (R4-2216497, Keysight)
GTW Oct 12th agreement:
Using the applicable table in TR 37.941 as baseline to further discuss the applicable test methods. A WF can be considered to trigger 2nd round discussion. 
· The technical analysis shall be provided and confirmed for the applicable test methods.
· The confirmed test methods can be included into the applicable tables.  
Recommendations for 2nd round: based on the GTW agreement, continue the discussion with the aim to progress on the test methods applicability for FR2-2. 
Related WF to be drafted. 



CRs/TPs
Discussion on 2nd round 
Sub-topic 3-1:  OTA chambers
Continue the discussion with the aim to progress on the test methods applicability for FR2-2.
	Company
	Comments

	
	




Topic #4: Draft CRs, CRs 
In this topic, feedback to (draft) CRs is to be collected. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215571
	Nokia, Nokia Shanghai Bell
	CR to TS 38.104 on reference to FRCs

	R4-2215832
	Ericsson
	CR to TS 38.104: Correction of guardband for FR2-2 in sub-clause 5.3.3

	R4-2215830
	Ericsson
	Draft CR to TR 37.941: Addition of aspects related to EIRP measurement in CATR relevant for FR2-2 in sub-clause 7.3, 8.3, 9.2.3 and 9.2.7

	R4-2215836
	Ericsson
	Draft CR to TS 38.141-2: Addition of FR2-2 aspects in clause 4

	R4-2215828
	Ericsson
	Draft CR to TS 38.141-2: Addition of FR2-2 transmitter support in clause 6

	R4-2216498
	Keysight Technologies
	FR2-2 Test Model details and TP to TS 38.141-2.

	R4-2216499
	Keysight Technologies
	FR2-2 EVM measurement detail and TP to TS 38.141-2.

	R4-2215829
	Ericsson
	Draft CR to TS 38.141-2: Addition of FR2-2 receiver support in clause 7



Open issues summary
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2215571

	ZTE: okay with the updates

	
	

	
	

	R4-2215832
	Huawei: to double-check if all other impacted specs (UE) are also corrected the same way (CR cover does not indicate that).

	
	ZTE: okay for that

	
	NEC: support the update

	R4-2215830
	Nokia: Should be reviewed after agreements made on the required additional components and corresponding MU values.

	
	Huawei: depends on subtopic 2-1 and 2-2, 2-4.
ZTE: similar comments as other companies.

	R4-2215836
	Moderator: as there technical discussion still needs to progress, there are many FFS. Consider if the content of this Draft CR can be used as baseline for the future meetings to capture final MU values. Consider a work-split for the next meeting. 
Content overlap with R4-2216498.

	
	Nokia: Should be reviewed after agreements made on MU and TT.

	
	Huawei: depends in 2-1, 2-4.
ZTE: similar comments as other companies.

	R4-2215828
	Moderator: as there technical discussion still needs to progress, there are many FFS and []. Consider if the content of this Draft CR can be used as baseline for the future meetings to capture final MU values. Consider a work-split for the next meeting.

	
	Nokia: Should be reviewed after agreements made on MU and TT.

	
	Huawei: depends in 2-1, 2-4.
ZTE: PN generation for test model should be also considered from keysight..
In addition, some work split should be discussed when preparing the draft CR.

	R4-2216498
	Moderator: comments to the TP to TS 38.141-2 to be provided, if any. Content overlap with the Draft CR in R4-2215836.

	
	Nokia: Why can't we keep the PN reset period as 1 frame, no need to reset every 80 slots for >120 kHz SCS?

	
	Huawei: depends in 1-2.
ZTE: depends in 1-2.

	R4-2216499
	Huawei: depends in 1-2.

	
	

	R4-2215829
	Moderator: as there technical discussion still needs to progress, there are many FFS. Consider if the content of this Draft CR can be used as baseline for the future meetings to capture final MU values. Consider a work-split for the next meeting. 

	
	 Nokia: Should be reviewed after agreements made on MU and TT.

	
	 Huawei: depends on subtopic 2-1, 2-4.
ZTE: similar comments as previous and we encourage to have some work split for this draft CR to conformance testing spec similar as core spec.

	
	CATT: We also support the work split similar with the core spec split.



Summary for 1st round 
Open issues 
CRs/TPs
 See section 5.1.
Discussion on 2nd round 
CRs/TPs
	CR/TP number
	Comments collection

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




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

	
	WF on the list of MU contributors for FR2-2
	Nokia
	Related to sub-topic 2-1.

	
	WF on the test equipment MU
	Keysight
	Related to sub-topic 2-4.

	
	WF on the OTA chambers applicability for FR2-2
	Ericsson
	Related to sub-topic 3-1.

	
	WF on work-split
	Huawei
	Arrange work-split for future draft CRs to the test spec, etc.



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2215571
	
	CR to TS 38.104 on reference to FRCs
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2215832
	
	CR to TS 38.104: Correction of guardband for FR2-2 in sub-clause 5.3.3
	Ericsson
	Return to
	Double-check if all other impacted specs (UE) are also corrected the same way.

	R4-2215572
	
	Proposal on suitability of OTA measurement systems on BS conformance testing for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2215830
	
	Draft CR to TR 37.941: Addition of aspects related to EIRP measurement in CATR relevant for FR2-2 in sub-clause 7.3, 8.3, 9.2.3 and 9.2.7
	Ericsson
	Revised
	

	R4-2215831
	
	On further general aspects relevant for FR2-2 conformance testing
	Ericsson
	Noted
	

	R4-2215836
	
	Draft CR to TS 38.141-2: Addition of FR2-2 aspects in clause 4
	Ericsson
	Revised
	Consider inputs and comments to section 4.9.2 from R4-2216498, if applicable.

	R4-2215573
	
	Proposal on measurement uncertainty of BS OTA transmitter requirements for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2215828
	
	Draft CR to TS 38.141-2: Addition of FR2-2 transmitter support in clause 6
	Ericsson
	Revised
	

	R4-2215833
	
	On further aspects related to FR2-2 transmitter conformance testing
	Ericsson
	Noted
	

	R4-2216496
	
	FR2-2 BS conformance test consideration for Tx testing
	Keysight Technologies UK Ltd
	Noted
	

	R4-2216498
	
	FR2-2 Test Model details and TP
	Keysight Technologies UK Ltd
	Noted
	Merged into revision of R4-2215836.

	R4-2216499
	
	FR2-2 EVM measurement detail and TP
	Keysight Technologies UK Ltd
	Revised
	

	R4-2216560
	
	Further discussion on BS conformance testing for 52.6-71GHz
	ZTE Corporation
	Noted
	

	R4-2215574
	
	Proposal on measurement uncertainty of BS OTA receiver requirements for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2215829
	
	Draft CR to TS 38.141-2: Addition of FR2-2 receiver support in clause 7
	Ericsson
	Revised
	

	R4-2215834
	
	On further aspects related to FR2-2 receiver conformance testing
	Ericsson
	Noted
	

	R4-2216497
	
	FR2-2 BS conformance test consideration for Rx testing
	Keysight Technologies
	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
	

	
	
	
	
	
	



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
