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Introduction
The scope of this email discussion is the agenda item 6.3.2, 6.3.3 on the 6.3.2	BS RF requirements maintenance and NR BS conformance testing for FR2-2. Based on the guidance, (draft)CRs are not captured in this summary.
NOTE:	This summary is to capture open issues and optional proposals before the meeting, but do not need to collect comments by email and update summary during the meeting. During the meeting, Chair and Vice Chair will mainly treat the summary document as well as tdocs for approval/agreement. 
The following contributions were submitted before the submission deadline to agenda items item 6.3.2, 6.3.3: 
	Tdoc number
	Title
	Source

	R4-2218319
	CR to TS 38.104 on tables for BS channel bandwidths
[bookmark: _GoBack]	
Moderator note: content overlapping with R4-2218701.
	Nokia, Nokia Shanghai Bell

	R4-2218701
	CR for TS38.104 editorial correction on CBW and SCS per operating band

Moderator note: content overlapping with R4-2218319.
	NTT DOCOMO, INC.

	R4-2218320
	Draft CR to TS 38.141-2 in clauses 6.3 to 6.5 for extending current NR operation to 71GHz
	Nokia, Nokia Shanghai Bell

	R4-2218834
	On general aspects relevant for FR2-2 conformance testing
	Ericsson

	R4-2218837
	Draft CR to TS 38.141-2: Addition of FR2-2 aspects in clause 4
	Ericsson

	R4-2219449
	FR2-2 Power measurement equipment MU with Mixer for BS conformance testing
	Keysight Technologies UK Ltd

	R4-2219450
	FR2-2 Test equipment MU for BS conformance testing
	Keysight Technologies UK Ltd

	R4-2219451
	DraftCR to 37.941: 71 GHz Extension TE MU update
	Keysight Technologies UK Ltd

	R4-2219843
	FR2-2 BS conformance test consideration 
	Keysight Technologies UK Ltd

	R4-2218321
	Proposals on measurement uncertainty of BS OTA transmitter requirements for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell

	R4-2218833
	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

	R4-2218835
	On aspects related to FR2-2 transmitter conformance testing
	Ericsson

	R4-2218908
	Discussion on OBW measurements for FR2-2
	NEC

	R4-2218909
	CR to 38.141-2: OTA OBW requirements for FR2-2
	NEC

	R4-2219452
	draftCR to 38.141-2: 71 GHz Extension BS EVM Clause 6.6 and Annex L (6.6, L)
	Keysight Technologies UK Ltd

	R4-2219970
	draft CR to TS 38.141-2 on FR2-2 implementation (sections 1,2,3,6.7.1, 6.7.2, 6.7.3, 6.7.4, 7.6)
	Huawei, HiSilicon

	R4-2218322
	Proposals on measurement uncertainty of BS OTA receiver requirements for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell

	R4-2218463
	Draft CR for 38.141-2, On FR2-2 BS RF conformance testings in clauses 7.1-7.5 and respective MU and TT
	CATT

	R4-2218464
	Draft CR for 37.941, On FR2-2 RX directional requirements in clauses 10.1-10.5 and respective MU and TT summary
	CATT

	R4-2218836
	On aspects related to FR2-2 receiver conformance testing
	Ericsson

	R4-2218838
	Draft CR to TR 37.941: Addition of aspects related to EIS measurement in CATR relevant for FR2-2 in sub-clause 10.2.3 and sub-clause 10.2.7
	Ericsson

	R4-2219345
	draft CR to TS38.141-2  Clause 7.7, 7.8
	ZTE Corporation

	R4-2219346
	draft CR to TS38.141-2  Clause 7.9
	ZTE Corporation



NOTE:	CRs in R4-2218319 and R4-2218701 capture an overlapping corrections. 
Based on the above contributions, the following open issues were identified for discussion: 
· Topic #1: Composite test equipment consideration, additional calibration
· Topic #2: OTA test chambers consideration
· Topic #3: BS RF test requirements adjustments
· Topic #4: MU budget calculations / Excel spreadsheets




Topic #1: Composite test equipment consideration, additional calibration
In this topic we collect aspects related to the OTA testing procedures, including calibration. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218834
	Ericsson
	Proposal 1: For FR2-2, radiated transmit power and OTA reference sensitivity adopt the concept of using a power meter as reference for absolute power.
Proposal 5: Above 60 GHz we propose adopt additional calibration procedures to improve MU using a power meter for EIRP measurement part of radiated transmit power requirement. 

	R4-2219449
	Keysight Technologies UK Ltd

	Proposal1: For power measurement equipment MU, use of mixer should be allowed as one combined equipment (mixer + Spectrum Analyzer) as well as single Spectrum/Signal Analyzer. For this case, derivation should be provided as individual mixer MU, mismatch term between mixer and Analyzer, and Spectrum Analyzer (IF) MU and calculation. 
Proposal 2: Use of power sensor/meter is already allowed as consideration of power measurement MU term however, we should take it as optional and only when it’s usable. MU value should be taken from Spectrum/Signal analyser (with mixer combined) which has wider coverage of testing and usable when power sensor/meter can not be used. 



Open issues summary
Sub-topic 1-1 Consideration of the composite test equipement and additional calibration
· Proposals (1/2 vs. 3/4)
· Option 1: For radiated transmit power and OTA reference sensitivity adopt the concept of using a power meter as reference for absolute power, i.e. additional calibration (R4-2218834, Ericsson)
· Option 2: Above 60 GHz we propose adopt additional calibration procedures to improve MU using a power meter for EIRP measurement part of radiated transmit power requirement. (R4-2218834, Ericsson)
· Option 3: For power measurement equipment MU, use of mixer should be allowed as one combined equipment (mixer + Spectrum Analyzer) as well as single Spectrum/Signal Analyzer. For this case, derivation should be provided as individual mixer MU, mismatch term between mixer and Analyzer, and Spectrum Analyzer (IF) MU and calculation. (R4-2219449, Keysight)
· Option 4: Use of power sensor/meter is already allowed as consideration of power measurement MU term however, we should take it as optional and only when it’s usable. MU value should be taken from Spectrum/Signal analyser (with mixer combined) which has wider coverage of testing and usable when power sensor/meter can not be used. (R4-2219449, Keysight)
· Recommended WF
· Moderator suggests to present the above two tdocs (R4-2218834, R4-2219449) during online session, to present technical justification, only. 
· Related MU calculations to be handled offline based on Excel spreadsheets. Combined MU difference among two approaches in range of 2-3 dB!
· Discuss whether the additional calibration may be considered as an optional part of the test procedure.
· Consider both approaches case by case (per requirement) to verify when the power meter is usable.



Topic #2: OTA test chambers consideration
In this topic we collect aspects related to the consideration of specific OTA chambers. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2219843
	Keysight Technologies UK Ltd
	Proposal 1 (CATR):
· Regarding with test feasibility on spurious emission and OOB testing, there is no significant issue on test feasibility up to 142 GHz. 
· Although, it is feasible, test to cover this much wide frequency range requires multiple configuration and changes during testing.

	R4-2218835
	Ericsson
	Proposal 3: For MU relevant for spurious emission within 380 MHz – 26 GHz measured in RC, re-use MU evaluation for FR2-1 also for FR2-2.
Proposal 4: Adopt MU evaluation provided in Table 2.2-1 to Table 2.2-4 for measuring TRP in RC for FR2-2 requirements. 



Open issues summary
Sub-topic 2-1 Consideration of the OTA chambers for the FR2-2 OTA test procedures
· Proposals
· Option 1: (R4-2219843, Keysight)
· Regarding with test feasibility on spurious emission and OOB testing, there is no significant issue on test feasibility up to 142 GHz. 
· Although, it is feasible, test to cover this much wide frequency range requires multiple configuration and changes during testing. 
· Option 2: (R4-2218835, Ericsson)
· Multiple proposals for the MU reuse from FR2-1 for the Reverberation Chamber measurements. 
· Recommended WF
· Detailed discussion not needed; proceed with the high level confirmation that both CATR and RC (i.e. both options) may be used for BS RF testing for FR2-2. 
· Details and per-requirement MU budget considerations as detailed in Excel spreadsheets. 


Topic #3: BS RF test requirements adjustments
In this topic, RF requirement specific aspects are collected. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218908
	NEC
	Proposal 1: Span for OBW measurement shall be twice of channel bandwidth for FR2-2.
Proposal 2: Minimum number of measurement points for OBW measurement shall be  for 100 MHz and 400 MHz channel bandwidth for FR2-2.
Proposal 3: Minimum number of measurement points for OBW measurement shall be  for 800 MHz, 1600 MHz, and 2000 MHz channel bandwidth for FR2-2.

	R4-2219450
	Keysight Technologies UK Ltd
	Estimated increase of EVM MU for FR2-2 is 0.1% to propose 1.1%



Open issues summary
Sub-topic 4-1: Occupied bandwitdh test requirement
Number of clarifications and adjustments were proposed for the OBW requirement, as discussion items for the related CR implementation:
Issue 4-1-1: Span for OBW
· Proposals
· Option 1: Span for OBW measurement shall be twice of channel bandwidth for FR2-2 (R4-2218908, NEC)
· Option 2: Other, please elaborate why not Option 1.
· Recommended WF
· Option 1 as baseline, unless other views. Collect comments during online session. 

Issue 4-1-2: Min number of OBW measurement points for 100 MHz and 400 MHz CHBW
· Proposals
· Option 1: Minimum number of measurement points for OBW measurement shall be  for 100 MHz and 400 MHz channel bandwidth for FR2-2 (R4-2218908, NEC)
· Option 2: Other, please elaborate why not Option 1.
· Recommended WF
· Option 1 as baseline, unless other views. Collect comments during online session.

Issue 4-1-3: Min number of OBW measurement points for 800 MHz, 1600 MHz, and 2000 MHz CHBW
· Proposals
· Option 1: Minimum number of measurement points for OBW measurement shall be  for 800 MHz, 1600 MHz, and 2000 MHz channel bandwidth for FR2-2 (R4-2218908, NEC)
· Option 2: Other, please elaborate why not Option 1.
· Recommended WF
· Option 1 as baseline, unless other views. Collect comments during online session.

Sub-topic 4-2: EVM test requirement
As part of the discussion paper on the MU budge, the EVM requirements was briefly discussed. As the proposed modification is not obvious, it is proposed to address it as open issue:
Issue 4-2-1: EVM test requirement
· Proposals
· Option 1: increase of EVM MU for FR2-2 is 0.1% to propose 1.1% (R4-2219450, Keysight)
· Option 2: Other, please elaborate why not Option 1.
· Recommended WF
· Discuss this issue during online session, if time allows. 



Topic #4: MU budget calculations / Excel spreadsheets
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218834
	Ericsson
	Proposal 4: We propose to consider MU values for common test equipment in Table 2.4-2 as baseline for 60 to 142 GHz MU evaluation work.

	R4-2219450
	Keysight Technologies UK Ltd
	Proposal 1, three frequency range, 57 ~ 71 GHz for in-band, for Spurious measurement, 60 ~ 110 GHz (below 60 GHz has already agreed numbers for FR2-1), 110 GHz ~ 142 GHz.
Proposals for Tx and Rx MU budgets

	R4-2218321/22
	Nokia, Nokia Shanghai Bell
	1. For the frequency range, currently the frequency band allocations for mobile service within the FR2-2 (52.6 < f < 71 (GHz)) are not clear yet, so we propose not to divide FR2-2 into two sub-ranges at 60 GHz breakpoint as this would create complexity for equipment testing if the operating band cross over 60 GHz.
2. For UID which have values in the ‘43.5 < f < 60 (GHz)’ column (i.e., C1-3, C1-7, A2-20, C1-2, MUOOBint, A2-5a, MUPA), we propose to use the values also for 60 < f < 70 (GHz), as the values are either already relaxed compared to the ones in the ‘37 < f < 43.5 (GHz)’ column or the same values are used for frequency ranges in FR2-2.
3.	For UID which have values in the ‘43.5 < f < 60 (GHz)’ column (i.e., C1-3, C1-7, A2-20, C1-2, MUOOBint, A2-5a, MUPA), we propose to apply the same step size comparing the values in the ‘24.25 < f ≤ 29.5 GHz‘ and ‘37 < f < 43.5 (GHz)’ columns, based on the general trend of implementation complexity as the target frequency increases in FR2-2.
Proposals for Tx and Rx MU budgets

	R4-2219449
	Keysight Technologies UK Ltd

	Proposal 3, for mixer MU (1 sigma), use following values
From 60 GHz ~ 110 GHz, 2.25 (re-use existing numbers)
From 110 GHz ~ 142 GHz, 2.35 (additional margin is estimated increase 0.1, because no actual data available)
Proposal 4, combined measurement equipment MU are following (1 sigma numbers)
From 52 ~ 71 GHz, 2.36 (RSS of 0.6, 0.41, 2.25)
From 71 ~ 110 GHz, 2.39 (RSS of 0.7, 0.41, 2.25)
From 110 ~ 142 GHz 2.49 (RSS of 0.7, 0.41, 2.35)

	R4-2218836
	Ericsson
	Proposal 1: For FR2-2 EIS measurements in CATR adopt MU evaluation presented in Table 2-1.
Proposal 2: For FR2-2 adopt expanded uncertainty of 1.71 dB for OTA reference sensitivity requirement in normal condition.

	R4-2218835
	Ericsson
	Proposal 1: For FR2-2 EIRP measurements in CATR adopt MU evaluation presented in Table 2.5-1.
Proposal 2: For FR2-2 adopt expanded uncertainty of 1.74 dB for radiated transmit power requirement in normal condition. 
Proposal 3: For MU relevant for spurious emission within 380 MHz – 26 GHz measured in RC, re-use MU evaluation for FR2-1 also for FR2-2.
Proposal 4: Adopt MU evaluation provided in Table 2.2-1 to Table 2.2-4 for measuring TRP in RC for FR2-2 requirements. 

	R4-2218834
	Ericsson
	Proposal 2: Instead of adding new MU contribution for additional external test equipment, adopt the concept of composite test equipment for FR2-2 MU evaluations. 
Proposal 3: MUs for measurement equipment at higher frequencies should reflect the use of calibrated composite test equipment.



Open issues summary
Sub-topic 4-1: Spurious emission within 380 MHz – 26 GHz
· Proposals
· Option 1: For MU relevant for spurious emission within 380 MHz – 26 GHz measured in RC, re-use MU evaluation for FR2-1 also for FR2-2 (R4-2218835, Ericsson)
· Option 2: Other, please elaborate why not Option 1.
· Recommended WF: Propose to skip online discussion. Option 1 proposed to be agreed as baseline. 

Sub-topic 4-2: Consideration of the frequency sub-ranges for MU
· Proposals
· Option 1: for TE MU (R4-2218834, Ericsson):
· 52 ~ 60 GHz, 
· 60 ~ 71 GHz, 
· 71 ~ 142 GHz
· Option 2: three frequency range (R4-2219449, Keysight)
· 57 ~ 71 GHz for in-band, 
· for Spurious measurement:
· 60 ~ 110 GHz (below 60 GHz has already agreed numbers for FR2-1), 
· 110 GHz ~ 142 GHz. 
· Option 3: For the frequency range, currently the frequency band allocations for mobile service within the FR2-2 (52.6 < f < 71 (GHz)) are not clear yet, so we propose not to divide FR2-2 into two sub-ranges at 60 GHz breakpoint as this would create complexity for equipment testing if the operating band cross over 60 GHz. (R4-2218321/22, Nokia) 
· Recommended WF: Propose to skip online discussion - please see the TE MU values in the Excels, instead. Artificial breakpoint at 60GHz not seen as necessary.
Sub-topic 4-3: Test equement MU 
Collection of proposals on the MU values for common test equipment.
· Proposals
· Option 1: We propose to consider MU values for common test equipment in Table 2.4-2 as baseline for 60 to 142 GHz MU evaluation work. (R4-2218834, Ericsson)
	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 (R4-2219449, Keysight)
· for mixer MU (1 sigma), use following values
· From 60 GHz ~ 110 GHz, 2.25 (re-use existing numbers)
· From 110 GHz ~ 142 GHz, 2.35 (additional margin is estimated increase 0.1, because no actual data available)
· combined measurement equipment MU are following (1 sigma numbers)
· From 52 ~ 71 GHz, 2.36 (RSS of 0.6, 0.41, 2.25)
· From 71 ~ 110 GHz, 2.39 (RSS of 0.7, 0.41, 2.25)
· From 110 ~ 142 GHz 2.49 (RSS of 0.7, 0.41, 2.35)
· Option 3: R4-2218834, Ericsson
· MUs for measurement equipment at higher frequencies should reflect the use of calibrated composite test equipment.
· Instead of adding new MU contribution for additional external test equipment, adopt the concept of composite test equipment for FR2-2 MU evaluations. 

· Recommended WF:
· Skip online discussion. Instead, refer to the TX/RX Excel spreadsheets for the summary of TE values collected. Aim to coordinate offline. 

Sub-topic 4-4: MU budget updates for FR2-2 (Tx, Rx)
Collection of proposals on the FR2-2 Measurement Uncertainty calculation updates for FR2-2. The Final budget will depend on the decisions on topic 1-1, and the TE MU values in 4-3. 
· Proposals
· Option 1: Proposals for Tx and Rx MU budgets (R4-2219450, Keysight)
· Option 2: R4-2218321/22, Nokia:
· Proposals for Tx and Rx MU budgets
· For UID which have values in the ‘43.5 < f < 60 (GHz)’ column (i.e., C1-3, C1-7, A2-20, C1-2, MUOOBint, A2-5a, MUPA), we propose to use the values also for 60 < f < 70 (GHz), as the values are either already relaxed compared to the ones in the ‘37 < f < 43.5 (GHz)’ column or the same values are used for frequency ranges in FR2-2.
· For UID which have values in the ‘43.5 < f < 60 (GHz)’ column (i.e., C1-3, C1-7, A2-20, C1-2, MUOOBint, A2-5a, MUPA), we propose to apply the same step size comparing the values in the ‘24.25 < f ≤ 29.5 GHz‘ and ‘37 < f < 43.5 (GHz)’ columns, based on the general trend of implementation complexity as the target frequency increases in FR2-2.
·  Option 3: R4-2218836, Ericsson
· For FR2-2 EIS measurements in CATR adopt MU evaluation presented in Table 2-1.
· For FR2-2 adopt expanded uncertainty of 1.71 dB for OTA reference sensitivity requirement in normal condition.
· Option 4: R4-2218836, Ericsson
· For FR2-2 EIRP measurements in CATR adopt MU evaluation presented in Table 2.5-1.
· For FR2-2 adopt expanded uncertainty of 1.74 dB for radiated transmit power requirement in normal condition. 
· Adopt MU evaluation provided in Table 2.2-1 to Table 2.2-4 for measuring TRP in RC for FR2-2 requirements.
· Recommended WF
· Comparison of companies’ proposals for all the individual MU contributors, per Rx/Tx requirement and test procedure is required in order to reach consensus. It is proposed to do it offline before the second round, if possible. 
· Exact MU calculations to be performed based on the TR 37.941 Excel spreadsheets shared before the meeting. 



