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Introduction
This is the email discussion summary for [94e Bis][210] OTA_BS_testing  on OTA BS testing W, with the following topics covered:
· Topic 1: General 
· Topic 2: OTA calibration and test method procedures
· Topic 3: Coordinate system
· Topic 4: Conformance testing framework
· Topic 5: MU / TT values: derivation and tables
· Topic 6: Annexes
· Topic 7: Others
Conclusion of the first round should aim to decide if these TPs can be Approved or need to be revised. 
The following resolution of the open issues is proposed after the first round. Issue 4-1 needs to be further discussed during the 2nd	round: 
-	Open issue 3-1 (coordinate system): option 1 seems agreeable, with the TP in R4-2004793 (Nokia) to be revised
-	Open issue 4-1 (capturing the uncertainty budget format (single table vs. two tables)): this topic requires further discussion during 2nd round. 
-	Open issue 4-2 (TP for conformance framework description): based on the comments in clause 4.3.2, the TP in R4-2004000 is proposed to be revised, i.e. open issues to be resolved as Option 2. Related TP in R4-2004041 is proposed to be kept as Return to, as its content is related to open issue 4-1 (uncertainty budget format tables).
-	Open issue 7-1 (selection of the baseline TP for co-location measurements): Based on the comments received in clause 7.3.1 and TP comments in 7.3.2, it seems that Option 1 was less favourable. Therefore it is proposed to follow Option 2 and revise the TP in R4-2004642 to consider the comments.
There is set of TP revisions after first round. Two contributions are marked as return to due to dependencies to the unresolved open issue 4-1.
Topic #1: General
Captures the updated TR and general clean-ups. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003997
	Huawei
	Updated TR 37.941 v0.1.0 for Agreement. Uploaded to the TR website.

	R4-2003998
	Huawei
	TP to TR 37.941: general sections
Proposal: TP including References, Terms, Symbols, Abbreviations sections. 

	R4-2004641
	Huawei
	TP to TR 37.941: cleanup
Proposal: TP for general cleanup of the whole TR.



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

	R4-2003998
	

	R4-2004641
	Ericsson: Ok.  Although this very minor editorial clean up should not be submitted.

	
	Huawei: to address the above comment: there were many corrections, including abbreviation modifications, table headers corrections, drafting rules implementation, etc. Most of those corrections are related to some previous discussions. I do not understand why it shall not be submitted. If you refer to the editorial CRs not being allowed for this e-meeting, then this does not apply to TPs in my understanding. 



Summary for 1st round 
Open issues 
CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2003998
	to be approved

	R4-2004641
	to be approved



Topic #2: OTA calibration and test method procedures
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004392
	ROHDE & SCHWARZ
	Ambiguity on two orthogonal polarizations measurements
Proposal: TP for correction of the EIRP measurements using two polarizations – text alignment with TS 38.141-2. 

	R4-2004393
	ROHDE & SCHWARZ
	Justification for additional Tx test cases for PWS
Proposal: Implement the Text Proposal in R4-2004394. 
Moderator: this is for Approval (while there is a related TP). To be clarified with MCC and the proponents whether the proposed content can be added to Rel-15 TR, or shall be rather shifted to Rel-16 version of the TR.

	R4-2004394
	ROHDE & SCHWARZ
	TP to TR 37.941 to introduce additional Tx test cases for PWS
Proposal: PWS test methods introduced for multiple requirements. 
Moderator: reassure that related inputs to the MU/TT Excel spreadsheet were provided by the proponents for completeness and consistency purposes. PWS was added to the Excel spreadsheet in R4-2004527.



Open issues summary
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2004392
	Huawei: 
- Correction is OK, as aligned with TS 38.141-2.
- The modified wording also exists in clause 9.2.3.2.2, 9.2.4.2.2, 9.2.6.2.2, 9.4.2.2.2, 9.4.3.2.2, 9.5.2.2.2, 9.5.3.2.2. Either revise the TP, or Endorse it and apply the same modifications to all other places in the TR as per Rapporteurs task. Proponents are asked to provide their preference.  

	R4-2004393 / R4-2004394
	Huawei: 
- Proposal in R4-2004393 (i.e. “Proposal: Implement the Text Proposal") is for Approval. In general it is OK. However, there is also a related TP. If no concern from companies, this contribution can be Noted and we shall proceed with the related TP in R4-2004394.
- One formal issue to clarify: Currently we are working on the content of Rel-15 TR. One may ask if we can have this new test method being introduced in (closed) Rel-15 or we need to introduce it from Rel-16 version of the TR. IN our view and referring to previous discussions, this shall be possible even in Rel-15 TR (the MU values are not going to be impacted).
- It shall be noted that introduction of new test methods shall be implemented with related updates to the MU derivation Excel sheet. In this case, the required updated were already incorporated by Huawei in the updated Excel sheet submitted this e-meeting. Companies are encouraged to cross-check them.
- Related MU tables (missing in the TP) can be added to the TR by proponents during this or next meeting. 
- Minor editorial issues (e.g. “subclause”) can be fixed by the Rapporteur during the TP implementation.  

	
	R&S responses to Huawei: 
· No problem to leave R4-2004393 as noted and focus on the TP in R4-2004394.
· We prefer to consider this TP for Rel-15.
· Regarding the TP with the MU tables, we can follow the recommendation from the rapporteur. Either option is ok for us, but we want to avoid any conflict with the other TPs submitted this meeting handling all other MU tables.



Summary for 1st round 
Open issues 
CRs/TPs

	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004392
	Revised to R4-2005502 to be revised (apply the proposed text modification in other clauses where the same issues exists).

	R4-2004394
	to be approved (related MU tables for Rel-15 TR to be provided next meeting, based on stable Excel spreadsheet content).





Discussion on 2nd round (if applicable)
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005502
	



Summary on 2nd round (if applicable)
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005502
	Agreeable



Topic #3: Coordinate system
0. Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004525
	Nokia, Nokia Shanghai Bell
	Discussions on the spherical coordinate system    
Observation 1: In TR 37.843, the definition spherical angles is exactly the same as in TS 38.141-2 and TS 37.145-2.
Observation 2: In TR 37.843, the symbols  and  are used, which are not aligned with the ones used in TS 38.141-2/37.145-2.        
Observation 3: In the IEEE spherical coordinate system, the symbols  and  correspond to the ones used in TS 38.141-2/37.145-2.   
Observation 4: In the IEEE spherical coordinate system,  and  include positive angles only. In addition, the starting angle of  is shifted by 90° in a counter-clockwise direction with respect to the one in TS 38.141-2/37/145-2 and TR 37.843.    
Proposal 1: For TR 37.941, two options are envisaged:
Option 1: adopt  and  as the spherical symbols since they are already used in TS 38.141-2/37.145-2 and IEEE. 
Option 2: adopt all the spherical symbols used in TR 37.843, TS 38.141-2/37.145-2 and IEEE.
Proposal 2: Since the IEEE definition of  and  are commonly used, they can be included in TR 37.941 as an alternative.
Moderator: for Approval, with related TP provided. 

	R4-2004793
	Nokia, Nokia Shanghai Bell
	TP to TR 37.941: Coordinate system    

	R4-2004042
	Ericsson, Rohde&Schwarz
	TP to the TR 37.941: Coordinate system

	R4-2003999
	Huawei
	TP to TR 37.941: coordinate system



Open issues summary
Sub-topic 3-1: coordinate system alignments
Coordinate system requires clarifiactions, as the refernece coordinate system is not fully aligned with the one used for TRP description. 
Issue 3-1: selection of the baseline TP for coordinate system
A discussion paper with the background analysis on the coordinate system was provided in R4-2004525, as well as 3 text proposals with varying implementations of the coordinate system description to the TR. Baseline TP to be selected for the coordinate system.
· Proposals
· Option 1: TP based on R4-2004793 (Nokia)
· Option 2: TP based on R4-2004042 (Ericsson, Rohde&Schwarz)
· Option 3: TP based on R4-2003999 (Huawei)
· Recommended WF
· Option 1 and 3 includes the required content from legacy TRs, while option 2 is missing some of the details on the Cartesian coordinate system description. Based on the background analysis paper provided, it is proposed to follow Option 1 for the baseline TP for the coordinate system description, with further modifications to be incorporated based on companies comments
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub topic 3-1: In Option 1 the “phi” symbol needs to be upper case “phi” to align with the remainder part of the TR.  Additional detailed comments are listed per CR/TP number in Section 3.3.2 (below).  In general it could be a way forward to use Option 1 if comments/considerations are made which are listed below.  

	ZTE
	Sub topic 3-1: We think option 1 and option 2 is quite similar as introducing two systems. We agree the WF as moderator provided as take option 1 as starting point to capture that the first system is used to derive current 3GPP core requirement and the 2nd system is from IEEE for information is acceptable. 

	Huawei
	Option 1 is preferred as the starting point for revision. 


 
CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2004793
	Ericsson: Figure captures need to be clear “Alternative is not a good heading” perhaps we can use different headings for “declaration coordinate system” and “OTA conformance coordinate system” or something similar to that effect.  We have 2 different coordinate systems depending on which aspect of the TR you are looking at and perhaps the heading/capture needs to capture this in a clear way.
Some of the text can be updated to help provide more clarity.
Additionally for the inverse of the spherical coordinates text:  






This equation is incorrect for phi for negative x direction.  To keep things general it’s better to remove the inverse to avoid confusion.  

	
	Huawei: 
- in general this TP seems to be a good starting point. 
- the "alternative" wording may be misleading. It shall be reworded.
- missing information on the applicability of the two coordinate systems to the conformance test requirements and declarations.

	R4-2004042
	Nokia: For alignment,  should be used instead of 
For IEEE, the definition of  and  should be given because the starting point of  differs from 38.141-2/37.843 and  is defined in positive domain only.        
This sentence seems to be redundant: “Where Ky is length of radiating part of the BS along y-axis, Kz is length of radiated part of the BS along the z-axis and  is wavelength for the measured frequency. Arcsine is in radians.”

	
	Huawei:
- Text on the core vs. conformance test systems seems not to be correct.

	R4-2003999
	Ericsson: Similar comment on R4-2004793.  For the inverse of the spherical coordinates text:  






This equation is incorrect for phi for negative x direction.  To keep things general it’s better to remove the inverse to avoid confusion.  

	
	Nokia: For clarity, the definition of θ and ϕ should be included. Refer to R4-2004793 for more details on such definitions.



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 3-1
	There were 3 options to consider the varying coordinate system in the TR:
· Option 1: TP based on R4-2004793 (Nokia)
· Option 2: TP based on R4-2004042 (Ericsson, Rohde&Schwarz)
· Option 3: TP based on R4-2003999 (Huawei)
Based on the related discussion paper elaboration and the feedback received, Option 1 was proposed, as the baseline for 2nd round revision. 
Recommendations for 2nd round: Option 1, with the TP in R4-2004793 (Nokia) to be revised.



CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004793
	Revised to R4-2005503To be revised

	R4-2004042
	To be noted

	R4-2003999
	To be noted



Discussion on 2nd round (if applicable)
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005503
	Ericsson: Regarding the Figure captions to differentiate the two different coordinate systems.  One approach is to use “coordinate system A” and “coordinate system B” rather than trying to find a good descriptive caption.  Would that work?

	
	Huawei: Thank you for the revision. Some wording improvements were provided in a revision. 
I would not follow the “A/B” differentiation – the next step would be to actually say which one we refer to (A or B) each time it is used… I don’t think this is something we want to do.
Alternative wording was suggested in TP. 

	
	Nokia: The latest version of the document (draft R4-2005503 REV OF R4-2004793 TP to 37.941 - sph coord_v1_Eri_ms.docx) is fine with me.

	
	Ericsson: “Another coordinate system” is not a great title, but as I have no better suggestion it’ll be fine. We are ok with this version.  Thanks for your efforts



Summary on 2nd round (if applicable)

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005503
	Agreeable





Topic #4: Conformance testing framework
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004041
	Ericsson
	TP to the TR 37.941: Conformance Framework
Proposal: TP for clause 5 (Conformance testing aspects), as well as multiple requirement’s clauses. 
Moderator: impacts the skeleton as multiple new clauses added to introduce the uncertainty budget format with the uncertainty contributors mapping.
Moderator: subject to open issue 4-1 and 4-2.

	R4-2004000
	Huawei
	TP to TR 37.941: conformance testing framework
Proposal: TP for clause 5 (Conformance testing aspects). 
Moderator: not impacting TPs in open issue 4-2.



Open issues summary
Discussion on open issues is split into two topics: 
Sub-topic 4-1: capturing the uncertainty budget format information
There are different vies how to capture the uncertainty budget format in the TR.
Issue 4-1: capturing the uncertainty budget format (single table vs. two tables)
· Proposals
· Option 1: Single table: the approach adopted in the Excel spreadsheets, as well as in the existing version of the TR 37.941 (for selected MU value derivations captures already). Example from TR 37.941 presented below, where the UID column includes direct references to the annex with the uncertainty contributor description: 
	Table 9.7.3.3-1: CATR MU value derivation for power uncertainty aspects of OTA EVM, FR1
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz
	
	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz

	Stage 2: DUT measurement
	　

	A2-2a
	Standing wave between DUT and test range antenna
	0.21
	0.21
	0.21
	U-shaped
	1.41
	1
	0.15
	0.15
	0.15

	A2-4a
	QZ ripple DUT
	0.09
	0.09
	0.09
	Normal 
	1
	1
	0.09
	0.09
	0.09

	Stage 1: Calibration measurement
	　

	Combined standard uncertainty (1σ) [dB]
	0.18
	0.18
	0.18

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.34
	0.34
	0.34






· Option 2: Two tables approach: reusing the legacy approach from the existing TRs, with additional UID mapping. Still, this approach was not used for all of the requirements in TR 37.843. Example from TR 37.843 presented below. One can notice that there were inconsistencies among the MU budget format tables and the MU derivation table, which shall not occur.
	Table 10.2.3.3.4.1-1: CATR uncertainty budget format for OTA E-UTRA DL RS power measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	E2-1

	2
	RF power measurement equipment
	F1

	3
	Standing wave between DUT and test range antenna
	E2-3

	4
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	E2-4

	5
	QZ ripple DUT
	E2-5

	19
	Miscellaneous uncertainty
	E2-2

	23
	MU of TE derived from conducted specification (conducted MU / 1.96)
	F2

	Stage 1: Calibration measurement

	6
	Uncertainty of network analyser
	F1

	7
	Mismatch of receiver chain
	E2-7

	8
	Insertion loss variation of receiver chain
	E2-8

	9
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	E2-4

	10
	Influence of the calibration antenna feed cable:
a)	Flexing cables, adapters, attenuators, connector repeatability
	E2-9

	11
	Uncertainty of the absolute gain of the calibration antenna
	F1

	12
	Misalignment positioning system
	E2-11

	13
	Misalignment of calibration antenna and test range antenna
	E2-1

	14
	Rotary Joints
	E2-12

	15
	Standing wave between reference calibration antenna and test range antenna
	E2-3

	16
	Quality of quiet zone
	E2-5

	20
	Switching uncertainty
	E2-15



[bookmark: _Toc21086269][bookmark: _Toc29768706]10.2.3.3.4.2	MU Value
Table 10.2.3.3.4.2-1: CATR uncertainty assessment for OTA E-UTRA DL RS power measurement
	EIRP uncertainty budget

	UID
	Uncertainty Source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Misalignment  DUT & pointing error
	0
	0
	Exp. normal
	2
	1 
	0
	0

	23
	MU of TE derived from conducted specification
	0.41
	0.56
	 Gaussian
	1
	 1
	0.41
	0.56

	3
	Standing wave between DUT and test range antenna
	0.21
	0.21
	U-shaped
	√2
	1 
	0.15
	0.15

	4
	RF leakage, test range antenna cable connector terminated.
	0.0012
	0.0012
	Normal
	1
	1 
	0.0012
	0.0012

	5
	QZ ripple with DUT
	0.0928
	0.0928
	Normal 
	1
	1
	0.0928
	0.0928

	Stage 1: Calibration measurement

	6
	Network Analyzer
	0.13
	0.20
	Normal
	1
	1
	0.13
	0.20

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.127
	0.325
	U-shaped
	√2
	1 
	0.09
	0.23

	8
	Insertion loss variation in receiver chain
	0.18
	0.18
	Rectangular
	√3
	1
	0.10
	0.10

	9
	RF leakage, test range antenna cable connector terminated.
	0.0012
	0.0012
	Normal
	1
	1 
	0.0012
	0.0012

	10
	Influence of the calibration antenna feed cable
	0.022
	0.022
	U-shaped
	√2
	1
	0.015
	0.015

	11
	SGH Calibration uncertainty
	0.50
	0.433
	Rectangular
	√3
	1
	0.29
	0.25

	12
	Misalignment  positioning system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	13
	Misalignment  SGH and pointing error
	0.5
	0.5
	Exp. normal
	2
	1
	0.25
	0.25

	14
	Rotary joints
	0.048
	0.048
	U-shaped
	√2
	1
	0.034
	0.034

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	√2
	1 
	0.06  
	0.06  

	16
	QZ ripple with SGH
	0.009
	0.009
	Normal
	1
	1
	0.009
	0.009

	17
	Switching uncertainty
	0.26
	0.26
	Rectangular
	√3
	1
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]


	0.64
	0.77

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


	1.25
	1.52






Recommended WF: 
· The preference would be to avoid doubled tables for sake of TR optimisation and to avoid information repetitions. Therefore the preferred approach would be Option 1: TBA
· Based on the analysis of the contributions, an example table below presents a possible solution to address the uncertainty budget format in a single table format (delta highlighted): TBA
	Uncertainty budget format
	
	
	
	
	

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz
	
	
	
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz

	Stage 2: BS measurement　

	A1-1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02
	0.02

	…
	
	
	
	
	
	
	
	
	
	

	Stage 1: Calibration measurement

	A1-9
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	…
	
	
	
	
	
	
	
	
	
	

	Combined standard uncertainty (1σ) [dB]
	0.44
	0.54
	0.54

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.87
	1.06
	1.06

	TRP Summation error
	0.75
	0.75
	0.75

	Total MU
	1.15
	1.30
	1.30



Sub-topic 4-2: conformance framework description
Selection of the baseline TP for the conformance framework description. There were two TPs submitted.
Issue 4-2: conformance framework description
· Proposals
· Option 1: TP based on R4-2004041 
· Option 2: TP based on R4-2004000
Recommended WF: Baseline TP selected based on companies preferences. Based on the comments in clause 4.3.2, the TP in R4-2004000 is proposed to be revised, i.e. open issues to be resolved as Option 2.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub topic 4-1: Wherever possible previous agreements on framework should be kept.  From beginning of the OTA conformance, the method of introducing new OTA test methods was upon this founding principle.  Even today in all the figures we are copying into this TR have this included.
[image: ]
During last meeting some proponents indicated that this is not possible in all requirements and one reason for this is the accelerated timeline of NR.  Wherever possible we should endeavor to complete this work and align as much as possible the inconsistencies.  
Other conformance work in both RAN4 and RAN5 use this methodology in order to facilitate well defined test methods.  We are therefore confused why RAN4 AAS thinks this should apply differently for the WI.
Sub topic 4-2:

	ZTE
	Sub topic 4-1: If the simlification method doesn’t miss the required information, we are ok with that.
Sub topic 4-2:

	Huawei
	Sub topic 4-1: some clarifications trying to address Ericsson concerns:
· We are aware that the “Uncertainty budget format” is listed on that figure (which was updated in Huawei TP). We are not trying to get rid of the “Uncertainty budget format” – we are trying to fix it to avoid two separate tables capturing redundant or miss-aligned information. 
· You are referring to RAN4 and RAN5 using this methodology: with the “single table approach” we are correcting bugs in RAN4 methodology – we are not remove the “Uncertainty budget format”. Do you have any specific RAN5 specification in mind so that we can refer to it in this discussion?
· Can you please let us know if the above suggested WF is acceptable to you, or what you would like to modify? 
We are trying to understand your concern here – the referred “Uncertainty budget format” is not really a defined thing, while all the information captured within the “Uncertainty budget format” is intended to be kept, just trying to avoid unnecessary redundancies. 

	Ericsson
	For UE RF in both RAN4 (TR38.810; Example Tables B.1.1.2-1 and B.1.1.3-1) and RAN5 (TR38.903 Example Tables: Table B.3.2-1 and B.3.2-2).  But maybe TE (Keysight, R&S) vendors can help to comment more on UE testing specs.


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2004041
	Nokia: Figure 5.1-2 should be updated to remove EIRP and frequency dependency.

	
	Huawei: 
- TRP is missing in the process. 
- Figure is not aligned with the TR content: limited frequency ranges, two requirements only, fixed set of test methods. This was updated in Huawei paper. 
- The above issues are fixed in the Huawei TP in R4-2004000

	R4-2004000
	Ericsson:  Comments on specific text below:
· Second row in Fig 5.1-2 should be method A, B, C, D (left and right half); 
· Text below figure: The TRP correction factors (Delta TRP) should also be mentioned.
· The Note: "All measurement uncertainties are assumed independent, log and small ..." should be changed to: "All measurement uncertainty contributions are assumed independent and small. In the tables the errors are given in log scale.”



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 4-1
	Tentative agreements:
No one is objecting to capture the uncertainty budget format in the TR. The open issue is how to capture this information. 
Candidate options: two option listed in clause 4.2.1.
Recommendations for 2nd round: continue the discussion to find the consensus on the uncertainty budget format approach in the TR.

	Sub-topic 4-2
	Tentative agreements:
Candidate options: the following two options were provided as the baseline TP for the conformance framework description in the TR: 
· Option 1: TP based on R4-2004041 
· Option 2: TP based on R4-2004000
Recommended WF: based on the comments in clause 4.3.2, the TP in R4-2004000 is proposed to be revised, i.e. open issues to be resolved as Option 2. Once 4-1 issue is resolved, the content of revised TP in R4-2004000 shall be double-checked to keep TR text consistent.



CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004041
	return to - content is related to open issue 4-1 (uncertainty budget format tables). 
During the 2nd round the open issue 4-1 was not resolved therefore the TP is not agreeable: To be Noted / not pursued. 

	R4-2004000
	to be revisedRevised to R4-2005504



Discussion on 2nd round (if applicable)
Open issues: Sub-topic 4-1: capturing the uncertainty budget format information
	Company
	Comments

	Huawei
	We still need to discuss the open issues 4-1 on the uncertainty budget format information in the TR (for reference: it was described in R4-2005440, clause 4.2.1 – extracted at the end of this email below. Please take a look at the problem description in case you are not familiar with this discussion).
What we need to decide basically is whether we should use the two tables to capture it (e.g. table 10.2.3.3.4.1-1 and 10.2.3.3.4.2-1 below), or the information can be compacted into a single table with all the information required (i.e. single per test requirements and test method). 
Now, I was checking RAN4 and RAN5 TRs wrt uncertainty budget format, trying to find that is actually understood as the “MU budget”. As a matter of fact, the MU budget is described in both RAN4 and RAN5 specs as follows: 
	The MU budget should comprise of a minimum 5 headings:
1)   The uncertainty source,
2)   Uncertainty value,
3)   Distribution of the probability,
4)   Divisor based on distribution shape,
5)   Calculated standard uncertainty (based on uncertainty value and divisor).



The above information is captured in tables with the MU values derivation (e.g. 10.2.3.3.4.2-1 below). There is no single place in specs forcing us to list the contributors in one table, and then calculate the related MU in a separate table. 
Both in RAN4 and RAN5 the intention was to have the same set of MU contributors listed in both referred tables (e.g. table 10.2.3.3.4.1-1 and 10.2.3.3.4.2-1 below), but this ended up being a source of misalignment among those tables leading to confusions. 

The consequence of following the legacy with “two tables” approach would require to introduce over 60 additional tables to TR 37941 for uncertainty contributors lists, while all this information is already addressed by the MU derivation tables. 
Please refer to the proposed WF trying to address the concerns from Ericsson. To achieve consensus, we are fine to modify the approach/skeleton of the MU tables if needed. What we want to avoid is unnecessary information redundancy which was causing misalignments in the past. 
Please let me know your views. Let’s try to close this topic during this meeting. 

	Ericsson
	During the start of the conformance work for AAS agreement was made on methods for capturing new test methods as OTA methods were new to BS conformance.  In order to ensure accurate and complete documentation of all methods the following 11 points were agreed as a working framework:
1)   Multiple test methods may exist for each requirement
2)   Each test method will require its own test procedure.
3)   A single conformance requirement applies for each core requirement, regardless of test procedure.
4)   Common maximum accepted test system uncertainty applies for all test methods addressing the same test requirement. Test methods producing significantly worse uncertainty than others at comparable cost should not impact the common maximum accepted test system uncertainty assessment.
5)   Common test tolerances apply for all test methods addressing the same test requirement.
6)   A common way of establishing the uncertainty result from all test methods' individual budgets is established.
7)   A common method of making an uncertainty budget (not a common uncertainty budget) is established.
8)   Establish budget format examples for each addressed test method in the form of lists of uncertainty contributions. Contributions that may be negligible with some DUT and substantial with others should be in this list. For each combination of measurement method and test parameter (EIRP or EIS) develop a list with measurement uncertainties.
9)   Describe potential OTA test methods relevant for testing radiated transmit power and OTA sensitivity. The description requires information about the test range architecture and test procedure. Addressing each item in each uncertainty budget with respect to the expected distribution of the errors, the mechanism creating the error and how it interacts with properties of the DUT. 
10) Providing example uncertainty budgets in the TS will be useful in order to demonstrate the way a budget should be defined and how calculating its resulting measurement uncertainty is done, but the figures used in the examples will clearly be only examples and not applicable in general.
11) Each test instance may require an individual uncertainty budget applicable for the combination of the test facility, the DUT and the test procedure and property tested. Here, the tester demonstrates that the uncertainty requirement is fulfilled during the conformance testing.
These 11 points are captured in existing BS TRs.  I would then like to bring your attention specifically to the 8th point.  This budget methodology is captured in both BS and UE TRs.  Below is the table taken from TR 38.819:

[image: cid:image005.png@01D61D6F.391E7100]
The intension of point 8 in the 11 point working framework was to ensure both uncertainty budget format and uncertainty assessment was provided.  Although there is place where indicates in plain text that we shall have 2 tables, it was understanding and intension during the derivation of these 11 points that the 2 tables should be present.  The misalignment due to collapsing into one table was the result of a rushed work and should be fixed.  This 11 point working framework was designed to ensure that errors/mistakes would be minimized by working through the uncertainty contributions methodologically rather than the quick work done when collapsing into one table, i.e. skipping 2 steps into 1.
Regarding workload.  As some of the tables have already been implemented in Ericsson contribution this meeting on framework.  It should not be the concern of workload but ensure that the external TR has high quality analysis for those other forums which will use this and rely on the work product of 3GPP RAN4.  We feel that we should therefore endeavor to ensure that wherever possible any misalignments we find during this process be fixed.  For additional tables that you feel are missing from our contribution we can work towards a work split – I’m sure other interested companies can pitch in to provide TPs for next meeting.   

	Huawei
	No objection on the 11 bullets listed. 
But some clarifications to your feedback:
“Establish budget format examples for each addressed test method in the form of lists of uncertainty contributions” – this is fully captured in the MU value derivation tables. 
“Although there is place where indicates in plain text that we shall have 2 tables,”: I think a “no” is missing in your statement, right? There is NO place where indicates in plain text that we shall have 2 tables.
“The misalignment due to collapsing into one table was the result of a rushed work and should be fixed”: a single table approach was intentional approach to avoid redundancies – it is not a result of rushed work really. 
“This 11 point working framework was designed to ensure that errors/mistakes would be minimized by working through the uncertainty contributions methodologically”: there were many error with using two tables actually, as those tables were not aligned!
“skipping 2 steps into 1.” We are not proposing this and we are not doing this. Please refer to the WF proposed before the first round discussions with the modification of the MU derivation table to clearly indicate how the “budget format” looks (I don’t want to copy-paste that for the third time here). 
All in all: it is clear that the two tables approach was used in the past, but the referred framework does not really mandate this. The single table approach captures all the information needed, avoiding risk of misalignments. 
It seems that we are not progressing here on convincing each other. It would be good to hear preferences from other companies. So far the following feedback was received for the TR content: 
· Single table approach: Huawei, ZTE
· Two tables approach: Ericsson




	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005504
	Huawei: please take a look at the proposed correction of the note related to the MU contributors. There was proposal to improve the legacy wording. I think that we shall also remove the wording of “small” – its source is unknown to me and it sounds not too technical. If you know where it came from – please let us know: 
[image: cid:image001.png@01D61CF7.82CFBAC0]



Summary on 2nd round (if applicable)
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005504
	Agreeable

	R4-2004041
	During the 2nd round the open issue 4-1 was not resolved therefore the TP is not agreeable: To be Noted / not pursued. 





Topic #5: MU / TT values: derivation and tables
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004040
	Ericsson
	TP to TR 37.941: MU budget format for RC
Proposal: TP for the uncertainty budget format for Reverberation chamber measurement uncertainty contributions for TRP measurement
Moderator: subject to open issue 4-1.

	R4-2004527
	Huawei
	OTA BS testing Tx FR1 MU calculation tables
Proposal: The final version of the Excel spreadsheet. Additional information has been added for the PWC relating to tests that had not previously be assessed for this chamber type.
Moderator: Excel spreadsheet for Approval.

	R4-2004528
	Huawei
	TP to TR 37.941 -Tx MU value derivation sub-clause 9 update (FR1)
Proposal: TP updates the MU value derivation sections for the FR1 Tx directional requirements, based on tables in R4-2004527.
Moderator: subject to the open issue 4-1 (e.g. UID column content: 1,2,3 vs. annex references like e.g. A7-1, A7-2, A7-3).

	R4-2004529
	Huawei
	OTA BS testing Tx FR2 MU calculation tables
Proposal: The final version of the Excel spreadsheet. Same as R4-2002432 from the previous e-meeting.
Moderator: Excel spreadsheet for Approval.

	R4-2004530
	Huawei
	TP to TR 37.941: Tx MU value derivation sub-clause 9 update (FR2)
Proposal: TP updates the MU value derivation sections for the FR2 Tx directional requirements, based on tables in R4-2004529.
Moderator: subject to the open issue 4-1 (e.g. UID column content: 1,2,3 vs. annex references like e.g. A7-1, A7-2, A7-3).

	R4-2004531
	Huawei
	TP to TR 37.941 -RX MU value derivation sub-clause 10 update (FR1)
Proposal: TP updates the MU value derivation sections for the FR1 Rx directional requirements using the MU tables approved in R4-2002433.
Moderator: subject to the open issue 4-1 (e.g. UID column content: 1,2,3 vs. annex references like e.g. A7-1, A7-2, A7-3).

	R4-2004532
	Huawei
	OTA BS testing RX FR2 MU calculation tables
Proposal: Excel spreadsheet calculation tables for FR2 Rx.
Moderator: Excel spreadsheet for Approval.

	R4-2004533
	Huawei
	TP to TR 37.941: RX MU value derivation sub-clause 10 updates (FR2)
Proposal: TP for the MU value derivation sections for the FR2 Rx directional requirements, based on Excel tables in R4-2004532.
Moderator: subject to the open issue 4-1 (e.g. UID column content: 1,2,3 vs. annex references like e.g. A7-1, A7-2, A7-3).

	R4-2004534
	Huawei
	OTA BS testing RX FR1 MU calculation tables – correction
Proposal: In the last meeting the Rx FR1 MU calculation tables were approved in R4-2002433, now corrected for B2-9 and B2-11 contributors.
Moderator: Updated Excel spreadsheet for Approval.

	R4-2004535
	Huawei
	TP to TR 37.941: Tx TRP emissions MU value derivation sub-clause 11 updates (FR1)
Proposal: TP updates the MU value derivation sections for the FR1 Tx TRP requirements, based on tables in R4-2004527.
Moderator: subject to the open issue 4-1 (e.g. UID column content: 1,2,3 vs. annex references like e.g. A7-1, A7-2, A7-3).

	R4-2004536
	Huawei
	TP to TR 37.941: Tx TRP emissions MU value derivation sub-clause 11 updates (FR2)
Proposal: TP updates the MU value derivation sections for the FR2 Tx TRP requirements, based on tables in R4-2004529.
Moderator: subject to the open issue 4-1 (e.g. UID column content: 1,2,3 vs. annex references like e.g. A7-1, A7-2, A7-3).

	R4-2004537
	Huawei
	TP to TR 37.941 - Spurious emissions MU value derivation sub-clause 12 update (FR1)
Proposal: TP updates the MU value derivation sections for the FR1 OoB spur requirements, based on tables in R4-2004527.
Moderator: subject to the open issue 4-1 (e.g. UID column content: 1,2,3 vs. annex references like e.g. A7-1, A7-2, A7-3).

	R4-2004538
	Huawei
	TP to TR 37.941 - Spurious emissions MU value derivation sub-clause 12 update (FR2)
Proposal: TP updates the MU value derivation sections for the FR2 OoB spur requirements, based on tables in R4-2004529.
Moderator: subject to the open issue 4-1 (e.g. UID column content: 1,2,3 vs. annex references like e.g. A7-1, A7-2, A7-3).



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

	R4-2004040
	Huawei: 
This is related to the MU derivation TP in R4-2004535. The list of contributors in R4-2004040 (budget format table) and R4-2004535 (MU derivation table) is the same. 
The related open issue 4-1 is suggested to be concluded first (This TP does not follow the Skeleton Approved last meeting.)

	R4-2004528
	

	R4-2004530
	Keysight: Regarding with FR2 MU table, like to thank big effort done by Richard. And we didn’t realize FR2 table (both Tx and Rx) has issue on CATR and IAC respectively. When we discussed these, result came out from a lot of compromise so that everything is not totally logical.
In order to solve issue, I’d like to propose to change “Network Analyzer uncertainty” from 0.3 to 0.2 which solves both Tx and Rx issue with small change, hope this is OK with everyone. I made and uploaded modified excel sheet with “-KY” in name to show what I’m proposing (for both Tx and Rx FR2 MU table)

	R4-2004531
	Nokia: Should unify the font theme and size in tables; redundant spaces highlighted by Word.

	
	Huawei: such editorials are to be fixed in the next version of the TR – it is suggested not to revise the TP for such reason and focus on the technical content. 

	R4-2004533
	Nokia: Redundant spaces highlighted by Word

	
	Huawei: such editorials are to be fixed in the next version of the TR – it is suggested not to revise the TP for such reason and focus on the technical content.

	
	Keysight: same comment and proposal as in for R4-2004530 (this is for Rx MU table)

	R4-2004534
	Ericsson:  If the intent is to add some clarity to the definitions then we suggest to have B2-9 retitled to “Uncertainty due to antenna mounting apparatus” As this is different than the rotary joints.  Our preference is to keep the contribution as listed; indeed this is the reason to have the uncertainty budget formats in order to document the contributions which were examined/discussed but lead to a negligible MU only if the test facility is capable to ensure this level of accuracies.  Depending on the quality of the apparatus/rotary joints there could be substantial difference in MU.  In other words, not all are treated equal.

	R4-2004535
	Ericsson:  Here the SE error is interpreted as 95% confidence error.  Although the SE value has been agreed, we do not believe it is the extend of a confidence level of 95%.

	R4-2004536
	

	R4-2004537
	

	R4-2004538
	Ericsson:  Consider Gaussian rather than “Gaus” in some places.



Summary for 1st round 
Open issues 
CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004040
	return to. During the 2nd round, the open issue 4-1 not resolved therefore the TP is not agreeable: To be Noted / not pursued

	R4-2004528
	to be approved. During second round the decision was changed to revised. Revised to R4-2005601

	R4-2004530
	to be revisedRevised to R4-2005505. 

	R4-2004531
	to be approved

	R4-2004533
	Revised to R4-2005506to be revised
During 2nd round and comments received, it was proposed to come back to this topic next meeting. Therefore: revision in R4-2005506 is to be withdrawn. The original TP in R4-2004533 to be Noted / not pursued.

	R4-2004535
	Revised to R4-2005507
During 2nd round: The only comment was clarified, no revision needed. 
Revison in R4-2005507 to be withdrawn. The original  R4-2004535 is Agreeable to be revised

	R4-2004536
	to be approved

	R4-2004537
	to be approved

	R4-2004538
	Revised to R4-2005508
2nd round: Revision in R4-2005508 is proposed to be withdrawn. The Original TP in R4-2004538 is proposed to be Agreeable.to be revised



Discussion on 2nd round (if applicable)
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005505
	Huawei: I am just looking at updating the TP’s for the MU tables, I see the comment and the updated tables from Keysight with the proposed action
Keysight: Regarding with FR2 MU table, like to thank big effort done by Richard. And we didn’t realize FR2 table (both Tx and Rx) has issue on CATR and IAC respectively. When we discussed these, result came out from a lot of compromise so that everything is not totally logical.
In order to solve issue, I’d like to propose to change “Network Analyzer uncertainty” from 0.3 to 0.2 which solves both Tx and Rx issue with small change, hope this is OK with everyone. I made and uploaded modified excel sheet with “-KY” in name to show what I’m proposing (for both Tx and Rx FR2 MU table)
OFfcourse as agreed this does not change the final MU value, only the calculation, but as it’s a bit of test equipment it effects all the FR2 tables.
Can I double check everybody is ok with this before I do the updates (as its quite a few tables)?
A positive conformation from those who have been involved in these tables would be helpful (Ericsson, Nokia, MVG,…..) 

	
	Nokia: I saw the issue (that now some CATR FR2 MUs are larger than the agreed FR2 Mus) are mainly due to the change of Uncertainty of the RF signal generator from 0.57 (proposed by Ericsson) to 0.9 (proposed by Keysight and R&S). Should we indeed focus on this change instead of changing other ones to make up the difference?

	
	Huawei: 
we don’t really have to change anything, the values are only just over (0.02 and 0.03) and considering the other chamber(s) are under I think the current calculations and the  chosen value is probably ok. 
At this stage we are playing with such tiny differences it doesn’t really make to much difference
	　
	Expanded uncertainty [dB]
	A method exceeds agreed value

	
	IAC
	CATR
	Agreed value
	

	
	24.25<f<29.5GHz
	37<f<40GHz
	24.25<f<29.5GHz
	37<f<40GHz
	24.25<f<29.5GHz
	37<f<40GHz
	24.25<f<29.5GHz
	37<f<40GHz

	EIS
	2.33
	2.46
	2.25
	2.33
	2.40
	2.40
	　
	x



	　
	Expanded uncertainty [dB]
	A method exceeds agreed value

	
	IAC
	CATR
	Reverb
	Agreed value
	

	
	24.25<f
≤29.5GHz
	37<f
≤40GHz
	　
	24.25<f
≤29.5GHz
	37<f
≤40GHz
	　
	24.25<f
≤29.5GHz
	37<f
≤40GHz
	　
	24.25<f
≤29.5GHz
	37<f
≤40GHz
	　
	24.25<f
≤29.5GHz
	37<f
≤40GHz
	4.2<f≤6 GHz

	EIRP
	　
	　
	　
	1.74
	2.07
	　
	　
	　
	　
	1.70
	2.00
	　
	　
	x
	　



Unfortunately reducing the signal generator uncertainty solves the EIS issue but not the EIRP
Keysight and R&S are the TE manufacturers who provided the values we have been using so if they are ok with reducing the NA value to solve the issue then its ok with me also maybe R&S could comment.
For FR1 for the NA we use the following:
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	0.13
	0.2
	0.2



We could reduce the FR2 NA from 0.3 to 0.26, this also solves the problem and it’s still larger than the FR1 numbers, maybe this is a compromise?

	
	Ericsson: Ericsson is ok to take the total TE MUs from 0.3 to 0.2 as Richard has initially brought up.  
To Keysight, it might be difficult now looking at the timeline to take a deeper analysis on updating the MU values.  Although, we do appreciate the intention to ensure that the values are representing accurately. 

	
	Keysight: Thank you for your response and idea, especially for Alessandro for pointing out two references TR38.810, TR38.903. 
With TR38.810, use of VNA value including probability distribution and divisor is good one. 
With the value in TR38.903 actually slightly increases value and made total MU slightly worse (means doesn’t solve issue) but represent better VNA value from multi TEs (which is better).
Looking back on TR38.817-2 on FR2 EIS, my memory is vague but it shows process which was to have agreed value based on total MU (by taking mid-value) rather looking into each individual term, meaning re-construction on budget table needs more analysis on each terms not just TE value which could make total value exceeds agreed value also take more time and discussion but will need to end up with update on MU values.
It seems to me that it would be good for spending more time on each term analysis with including updating agreed MU values in scope rather doing quick fix. 

	
	Huawei: I would like to share some thought on the timeline. 
This is Rel-16 WI and it is related to the Performance part. Exceptionally this WI includes Rel-15 and Rel-16 TR 37.941 versions. If there is technical justification (as share below by Keysight) I think that we may consider relaxing the timeline a little with the following approach: 
· For Rel-15 TR: aim to release it in June timeframe. At the same time continue the WI and technical discussion for any potential MU budget corrections within Rel-16 timeframe (for Rel-16 performance part it is Q4 2020) and then if needed, correct Rel-15 TR with CRs. 
· For Rel-16 TR: release Rel-16 version of the TR once all the technical concerns are clarified, but within Rel-16 timeframe.
(initially, there was some ETSI related time pressure for this WI, but not it seems to be resolved and we do not have to worry about it).
We can come back to this during May meeting to check the situation. 

	
	Huawei: This is the FR2 version, the same error means it contained FR1 and FR2 sections, the FR1 sections have been removed. There are ongoing discussion about the TE MU values for FR2 so for this meeting this TP can be noted, I include only to correct the initial error in the original.

	R4-2005601
	Huawei: This is update of 4528, which had been approved in in 1st round, but was intended for FR1 updates only but included some FR2, the FR2 updates have been removed, the FR1 changes are exactly the same – so hopefully its ok.



Summary on 2nd round (if applicable)
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2004040
	During the 2nd round, the open issue 4-1 not resolved therefore the TP is not agreeable: To be Noted / not pursued

	R4-2005505 
	To be Noted / not pursued 

	R4-2005506
	Based on the comments received, it is proposed to come back to this topic next meeting. Therefore: revision in R4-2005506 is to be withdrawn. The original TP in R4-2004533 to be Noted / not pursued.

	R4-2005507
	[bookmark: _GoBack]The only comment was clarified, no revision needed. 
R4-2005507 to be withdrawn. The original  R4-2004535 is Agreeable

	R4-2005508
	The only comment is an editorial corrections (Gaus  Gaussian). It is proposed to be fixed by the Rapporteur for the whole TR. 
Revision in R4-2005508 is proposed to be withdrawn. The Original TP in R4-2004538 is proposed to be Agreeable.

	R4-2005601
	Agreeable





Topic #6: Annexes
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004643
	Huawei
	TP to the TR 37.941: reverberation chamber description correction
Proposal: correction of the uncertainty contributor handling for the RC test, by referring to the uncertainty contributor in the annex. 
Moderator: keep orthogonal with the TP in R4-2004039 (Ericsson).

	R4-2004526
	Huawei
	TP to TR 37.9xx - Test uncertainty annexes – update
Proposal: TP for Annexes updates. 



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

	R4-2004643
	

	R4-2004526
	



Summary for 1st round 
Open issues 
CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004643
	to be approved

	R4-2004526
	to be approved



Discussion on 2nd round (if applicable)
Summary on 2nd round (if applicable)


Topic #7: Others
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004037
	Ericsson, Rohde&Schwarz
	TP to TR 37.941: Improvement to increase readability in Clause 6
Proposal: TP with modifications related to the coordinate system discussion, modifies spatial definitions (directional, TRP). 
Moderator: related decision on the coordinate system shall be handled first.

	R4-2004038
	Ericsson
	TP to TR 37.941: Addition of technical background for co-location requirements in subclause 6.4
Proposal 1: TP to TR 37.941 for the description of the co-location requirements.
Moderator: captured in open issue 7-1.

	R4-2004642
	Huawei
	TP to TR 37.941: co-location measurements description
Proposal 1: TP to TR 37.941 for the description of the co-location requirements.
Moderator: captured in open issue 7-1.

	R4-2004039
	Ericsson
	TP to TR 37.941: Correction to reverberation description
Proposal: correction of the measurement system description for RC, as well as cross-references addition.
Moderator: keep orthogonal with the TP in R4-2004643 (Huawei).

	R4-2004099
	Ericsson
	TP to TR 37.941: Improvement of text in subclause 6.3.2
Proposal: corrections and extensions to the TRP measurement procedure, including reverberation chamber related proposals. 



Open issues summary
Sub-topic 7-1: co-location measurements 
Baseline TP to be selected out of two available.
Issue 7-1: selection of the baseline TP for co-location measurements
· Proposals
· Option 1: TP based on R4-2004038 (Ericsson)
· Option 2: TP based on R4-2004642 (Huawei)
· Recommended WF 
· The baseline TP to be selected based on companies preferences, as the TPs content is similar. Based on the comments received in clause 7.3.1 and TP comments in 7.3.2, it seems that Option 1 was less favourable. Therefore it is proposed to follow Option 2 and revise the TP in R4-2004642 to consider the comments. 

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub topic 7-1: More details in Option 1 proposal.  We propose to merge or consider R4-2004038 contribution.  Option 1 considers a more generic antenna to be used.

	Nokia
	Sub topic 7-1:Ericsson proposal in R4-2004038 changes the technical content compared to TR 37.843. In this proposal it is stated that generic test antenna can be used, whereas in TR 37.843 this was not stated, and further study was required. Therefore, R4-2004038 is not agreeable.

	Huawei
	Sub topic 7-1: Do we need CLTA details in the TR? This is captured in the TS already, so we not are sure if we need to double this information. General co-location setup seems to be descriptions is sufficient.
AAS terminology not to be used (or to make ir general for AAS BS and NR BS).


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2004037
	Nokia: In 6.1, PD is the power density and in 6.3.1, PD is the radial power flux. The definition of PD is not consistent. 
To ease understand of  , a mathematical expression is necessary, PD  = ?? why taking limit r -> ∞?

	
	Huawei: 
- this TP is related to the coordinate system in section 3. First we need to agree on the coordinate system in open issue 3-1. The TRP equation is modified in relation to change to the coordinate system.
- the single proposed reference is already captured a TP to the General sections in R4-2003998
- 6.1: this is general section and the text shall not be EIRP nor EIS specific. 
- not to use EUT, but BS.
- do we need to mention on the effective area? This information seems not really used in the TR.  Lambda text is doubled.
- on the removed polarization text: there are many requirements using the polarization information so we prefer not to remove it. If needed, the text can be extended to include both TRP definitions – the existing one and the one based on power density, with all the required text refinements.  

	
	Ericsson:  
To Nokia when limit r -> ∞ is far field description.  This description is more generic to allow for near field measurement and also far field.
To Huawei regarding 6.1 comment we should have EIRP and EIS definition wrt PD

	R4-2004038

	Nokia: Ericsson proposal in R4-2004038 changes the technical content compared to TR 37.843. In this proposal it is stated that generic test antenna can be used, whereas in TR 37.843 this was not stated, and further study was required. Therefore, R4-2004038 is not agreeable.

	
	Huawei: Do we need CLTA details in the TR? This is captured in the TS already, so we not are sure if we need to double this information. General co-location setup seems to be descriptions is sufficient.
AAS terminology not to be used (or to make ir general for AAS BS and NR BS).

	
	Ericsson: The specifics of the CLTA need to be included and the conformance part needs to capture the CLTA; whereas the core part it’s co-location reference antenna which is not the same as the CLTA.  MU tables are based upon the CLTA and hence the details on this needs to be captured.

	R4-2004642
	

	R4-2004039
	Huawei: UID9 is not resolved. Adding references to the list of tables is not seen as clear, as this does not clarify that is actually the UID9. This is fixed in Huawei paper in 4643. Probably we can keep those TPs (R4-2004039 and R4-2004643) as separate topics running in parallel. 

	
	Ericsson: There is no reference to tables it’s reference to specific subclauses where the MUs (budget formats, and budget evaluations) are.  And the equations in the contributions needs to be fixed as they are currently incorrect.

	R4-2004099
	Nokia: This changes the existing technical content in Table 6.3.2-1 under disguise of removing FFS. Our understanding is that FFS cannot be removed earlier due to insufficient studies, so could you point to the new study motivating the change?
Proposed changes in Table 6.3.3-1 are not editorial. If these changes are related to technical errors, then some background discussion should be provided. 
Proposed changes in 6.3.4.2 are also not editorial. Background information is needed.  

	
	Huawei: 
- Table 6.3.2-1: unclear why the RC was added to the table on the TRP methods. Other chambers were not addressed there. With this approach it is not clear what is the mapping among the other chambers and the listed TRP measurements. 
- I think that RC have spur limit issue as well (upper f. limit). 
- Table 6.3.2-1:  there is already Note 2 on the pre-scan – do we need Note 7 as well?
- Table 6.3.3-1: there are some corrections of the numbers which are not explained, 

	
	Ericsson: 
To Nokia: In order for completion of the TR we need to remove all FFS, does Nokia have an alternative solution? We are only removing one option for a certain scenario in this case a frequency specific test since no further studies will be done for this when at the time “FFS” was put in place.  
To Huawei: Do you have another way to include RC in the test methods? As RC is covered in TRP method we need to include it somehow to be complete.



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 7-1
	Candidate options: there were two options identified: 
· Option 1: TP based on R4-2004038 (Ericsson)
· Option 2: TP based on R4-2004642 (Huawei)
Based on the comments received in clause 7.3.1 and TP comments in 7.3.2, it seems that Option 1 was less favourable. Therefore it is proposed to follow baseline of Option 2 with merging content from Option 1 and revise the TP in R4-2004642 to consider the comments.
Recommendations for 2nd round: Option 2, and revise the TP in R4-2004642 to consider the comments.



CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004037
	Revised to R4-2005509To be revised. 
NOTE: as there is dependency on the coordinate system topic, which shall be aligned with the TP revision of R4-2004793.

	R4-2004038
	To be noted

	R4-2004642
	Revised to R4-2005510To be revised

	R4-2004039
	Revised to R4-2005511To be revised. Avoid changes on changes with the related TP already Approved in R4-2004643. 

	R4-2004099
	Revised to R4-2005512To be revised.



Discussion on 2nd round (if applicable)
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005509
	Ericsson: We have addressed many of the concerns specified in the comments in the revised draft; changes are in highlighted.  
Regarding the comment “6.1: this is general section and the text shall not be EIRP nor EIS specific.”  In order to fully describe the requirements (directional and TRP) it’s necessary to have some basic general equations; otherwise the text becomes vague and difficult to relate to what the requirements are.  Compared to legacy (conducted requirements) we now don’t just have OTA requirements but it’s necessary to have the designation between TRP and directional (EIRP) requirements.  
Regarding the comment “do we need to mention on the effective area? This information seems not really used in the TR.  Lambda text is doubled.” And the short answer is yes.  The wording on “effective area” comes from background in the antenna industry as EIS is considered as omni directional so the text gives context to the EIS equation above without it it becomes incomplete. E.g. you need to illuminate the effective BS area uniformly.

	
	Huawei: We are fine with most of Nokia corrections. 
For the 6.1 and TRP text: lets add a single sentence there and refer to the 6.3 which is dedicated to TRP. 
Some additional corrections were added on top of them. Revision uploaded. 
One note based on multiple modification introduced to 6.1 : there are some equation deletion in section 6.1 for the TRP, which are not visible in the Track Changes format. If modification from Ericsson is rejected by Nokia, then please reassure that the TP goes back to the original text so there are not confusions during TP implementation.

	
	Huawei: I am not quite sure why some previous Nokia revisions were rejected and we are back to the initial discussion on some text parts. 
There was also Huawei feedback send few hours ago which is not considered. (I am not sure if you are handling them now..) 
The same comments apply for the revision in 5512.

	
	Ericsson: 
As this is contribution together with R&S I include them also on this.
For 6.1 we have provided text which makes this section more general.  The TRP equation you see below is a specific scenario in which applies for far field.  By having the TRP representation as power density this is more general equation; taking that equation one step further to assume a far field condition leaves then for the equation you see below.  Our reasoning to propose to use closed contour representation is simply to be general by thus not considering grids, coordinates etc.  
As we have mentioned before in order to fully describe the requirements (directional and TRP) it’s necessary to have some basic general equations; otherwise the text becomes vague and difficult to relate to what the requirements are.  Compared to legacy (conducted requirements) we now don’t just have OTA requirements but it’s necessary to have the designation between TRP and directional (EIRP) requirements.  
We hope this reasoning is acceptable to you.  Please find the draft R4-2005509 revision of R4-2004037_v2.docx in OTA draft inbox.

	
	Huawei: Nokia and Huawei have provided comments, which were not incorporated and now you try to convince us that those comments were not needed. That’s a steep road towards consensus with todays timeline. As we are approaching the deadline, I suggest to follow the version with Nokia and Huawei feedback included. Then if you will find it as incomplete, please provide further TP next meeting. 
For TRP – there is big section 6.3 describing it so there is no need to have TRP equation in multiple places of the TR. 
Anyway, text in the current version is broken – check the “no markup” view. 

	
	Ericsson: From a technical perspective I believe the changes that were suggested were incorrect.  To remove large sections of the text would make it incorrect.  Since end of first round summary I have given explanation on the equations and technical background on why they are needed.  3GPP is contribution driven as such we have worked towards improving the content of this TR with this TP to try to improve clause 6.  We have incorporated and addressed concerns in this contribution.  However, simply deleting parts or refusing to add a general TRP formula in the general section is not ok with us; an incomplete contribution would be more technically incorrect than to simply get partial agreement.  Additionally, as this was a joint contribution and not having time to further discuss with R&S, we will then be left with leaving the contribution for noted.

	
	Huawei: I see your point and your concerns. Still, this seems not to be the consensus. With this I would suggest to mark this TP as Noted/ not pursued and come back to it next e-meeting with refined version. 
(Formally speaking the feedback from companies was not captured.)

	R4-2005510
	Huawei: TP was revised considering inputs from R4-2004038. As there were some comments on the content modified compared to TR 37.843, some text was sourced from TR 37.843 directly (with different Track Changes ID). Also, some content on CLTA was skipped and reference to AAS BS and NR BS specifications was provided.

	R4-2005511
	Huawei: In relation to your correction, I am just fixing the IEC 1000-4-21 spec reference, as per reference links in R4-2003998.

	R4-2005512
	Ericsson: Regarding table 6.3.3-1, originally we had looked at only changing HPBW/3 from the number 6.3.3 to a value with a single decimal rather than 2 decimals in one number – which is not a real number.  However, after re-examining the figures in the table we realized that they do not match the associated figure (figure 6.3.3.-2), and at an attempt to try to fix this we tried to recreate the figure, by plotting a simple Gaussian distributed curve.  The values we proposed in table 6.3.3-1 are derived from a simple Gaussian curve.  I realize this doesn’t match the figure, but maybe that leads to the question: What analysis (or equation) was used to plot the curve in figure 6.3.3-2?  
To that effect, with the enclosed revised version (some specific comments in the document) should address all outstanding concerns.  Please let me know if I have missed anything.

	
	Nokia: The values in table 6.3.3-1 are obtained using linear analysis as shown in figure 6.3.3-2. The blue curve is the main lobe of a typical antenna radiation pattern, e.g., OTA AAS BS. Further analysis is required to determine Gaussian distribution would be a better approximation that the one used.

	
	Huawei: 
Some corrections were added to address the following: 
· One of my comments for the RC introduction was that it may not be really suitable for spur due to RC upper frequency limit. As we add the chambers info into that table 6.3.2-1, I propose to add a new note mentioning that any chamber’s applicability to the spur measurements is related to its supported range of measurement frequencies. Note 7 added, plus notes cleanup for proper applicability. 
· Added a column to combine the anechoic methods into one “basket”
· Removed “Tx” from the spur to also capture the Rx spur.

	
	Ericsson: I think the editorial added column is acceptable for us.  I think it covers our concerns.  I hope this is agreeable now to Nokia.



Summary on 2nd round (if applicable)
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005509
	Not agreeable – to be noted

	R4-2005510
	Agreeable

	R4-2005511
	Agreeable

	R4-2005512
	Agreeable or To be noted 
The final decision depends on Nokia feedback to the final TP versions, in relation to their comments on uniform array. 
Moderator suggestion: seek for Agreement (with the potential correction from Nokia nest meeting)..
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Table B.1.1.2-1: Uncertainty contributions for EIRP and TRP measurement

(| Description of unceriainty conribufion Details i annex
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NOTE: _All measurement uncertainty contributions are assumed independent log and small_besce the esrors induced by
‘taking values in-log are segligible] Measurement uncertainty contributor’s values in tables are given in log scale.
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