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Introduction
This email summary treats the papers in Agenda items 4.5.1, 4.5.2.1, 4.5.2.2, 4.5.2.3, 4.5.4.
Topic 1 examines clarifications to reference signal windowing for equalizer used in EVM testing. Past way forwards are R4-2005604 and R4-2008739. [5 documents + 3 mirror CRs]
[bookmark: _Hlk48801185]Topic 2 deals with out of band co-located test antenna (CLTA) maximum height (WF R4-2008740) [9 documents + 4 mirror CRs]
Topic 3 contains the remaining documents in the base station conformance agenda. They are 4 5 sets of CRs (with mirrors) + 1 discussion paper
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round:
· (topic 1) get agreements for EVM CRs
· (topic 2) get agreements for CLTA
· (topic 3) Complete CRs assessment
· 2nd round: TBA

Topic #1: Clarification on EVM equalizer calculation for NR BS conformance testing
This contains items in AI 4.5.1. (Note the ordering of the Tdocs is discussion, 3x(cr, mirror))
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010729
	Nokia, Nokia Shanghai Bell
	Discussion on NR BS EVM equalizer averaging
Proposal 1: It is proposed to adopt option 4 to resolve issue of EVM measurements with a test model with gap inside channel band.
Proposal 2: It is proposed to change only TM2 (single PRB) models (i.e. NR-FR1-TM2, NR-FR1-2a, NR-FR2-TM2). 

	R4-2011291
	Keysight Technologies, Rohde & Schwarz
	Further Analysis on EVM equalizer frequency domain calculation for NR BS conformance testing
For averaging method;
We prefer to use Option 1 but with the fact that difference is small, if venders agree with worrying more on noise impact, Option 4 is also acceptable.

For applicability;
Proposes to apply method on any non-contiguous allocation for inside channel, not to make TM2 specific.

	R4-2011285
	Keysight Technologies, Rohde & Schwarz
	CR to 38.104: Annex B and C clarification on equlisation calculation (B.6, C.6)


	R4-2011288
	Keysight Technologies, Rohde & Schwarz
	CR to 38.104: Annex B and C clarification on equlisation calculation (B.6, C.6)
Rel 16 mirror

	R4-2011286
	Keysight Technologies, Rohde & Schwarz
	CR to 38.141-1: Annex H clarification on equlisation calculation (H.6)


	R4-2011289
	Keysight Technologies, Rohde & Schwarz
	CR to 38.141-1: Annex H clarification on equlisation calculation (H.6)
Rel 16 mirror

	R4-2011287
	Keysight Technologies, Rohde & Schwarz
	CR to 38.141-2: Annex L clarification on equlisation calculation (L.6)


	R4-2011290
	Keysight Technologies, Rohde & Schwarz
	CR to 38.141-2: Annex L clarification on equlisation calculation (L.6)
Rel 16 mirror



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
In R4-2008739, the WF captured two parts: types of averages and applicability
Sub-topic 1-1
Q1: How should DM-RS averaging be performed for TM2Regarding with applicability of method;
There are two discussion papers. Methods 2 and 3 can be removed based on discussions. 
Method 1
Option 1. Mimic approach in new figure using only 1 RB (sliding window sizes of 1, 3, 5, 5, 3, 1), 
		List of averaging window size from lower frequency (for each three lower/middle/higher end of allocation) for Opt 1.
· At lower end in frequency, list of averaging window size [1,3,5,7,9,11,13,15,13] for 9 DMRS subcarrier
· In the middle of frequency, averaging window size [1,3,5,5,3,1] for 6 DMRS subcarrier
· At higher end in frequency (channel edge), averaging window size [1,3,5,5,3,1] for 6 DMRS subcarrier

Method 4
· Option 4: Different methods should be used at the edge of channel band and at the edge of contiguously allocated RBs; for example, for single RB case, averaging window sizes of 1, 3, 5, 5, 5, 5 for RB at the lower channel edge, averaging window sizes of 5, 5, 5, 5, 5, 5 for RB in the middle of the channel, averaging window sizes of 5, 5, 5, 5, 3, 1 for RB at the upper channel edge
· List of averaging window size from lower frequency (for each three lower/middle/higher end of allocation) for Opt 4
· At lower end in frequency, list of averaging window size [1,3,5,7,9,11,13,15,15] for 9 DMRS subcarrier
· In the middle of frequency, averaging window size [5,5,5,5,5,5] for 6 DMRS subcarrier
At higher end in frequency (channel edge), averaging window size [5,5,5,5,3,1] for 6 DMRS subcarrier
Issue 1-1: averaging method
· Use 
· Option 1: Keysight/R&S, Nokia has concern on reduced noise averaging
· Option 4: Nokia, Keysight/R&S with reservations about frequency response flatnessnoise
· Recommended WF
· TBA


Sub-topic 1-2
Q2: Should the change averaging change be specific to TM2
Open issues and candidate options before e-meeting:
Issue 1-2: Limited to TM2
· Proposals
· Limited to TM2: Nokia
· Applicable to any non-contiguous allocation for inside channel, not to make TM2 specificApplicable to all TM: Keysight, R&S
· Recommended WF
· TBA

Sub-topic 1-3
CRs should reflect the applicability and methods
· Perhaps working on one spec and then porting the changes to other specs once agreement is made
· Decide on which spec to examine first
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXXNokia
	Sub topic 1-1: We propose to take option 4 as explained in R4-2010729.
Sub topic 1-2: We propose to limit the changes to TM2 for now as explained in R4-2010729.
….
Others: Comments on R4-2011291:
Results for option 1 and option 4 are not provided for comparison; EVM measurement equipment should achieve satisfactory spectrum flatness like BS; performance on yet-to-be-defined TMs cannot be ensured, so should limit to TM2 for now.

	Keysight
	About Moderator’s summary on Sub-topic 1-2:, what proposed is;
· “Applicable to all the case with non-contiguous allocation”, not for all TM
· And both TE vender, Keysight and Rohde & Schwarz proposes this option
For comment above from Nokia regarding with applicability, as it’s explained already, result is highly up to channel condition assumption, and there is no way to come up generic condition. (no way to meaningful sample result to compare but logical implication)
Regarding with applicability, key point again is, any non-contiguous gap causes trouble on EVM result. I need to admit that, in current TM definition, TM2 is only TM but as we explained in our discussion paper, up to 3RB has impact and Opt 1 vs Opt 4 are depending on channel condition assumption. 
Regarding with opt 1 vs opt 4, I’d like to point out that time-domain averaging is performed before frequency domain which makes noise impact smaller already before frequency domain.


	Keysight2
	Here is new updated proposal based on Opt 4, Nokia’s feedback included in this text.
Text for “Step 3” and updated descriptive text in figure
I believe this makes sense to everyone. Also will place one of draft CR in same folder for better view.


3.	The equalizer coefficients for amplitude and phase  and  at the demodulation reference signal subcarriers are obtained by computing the moving average in the frequency domain of the time-averaged demodulation reference signal subcarriers. The moving average window size is 19 and averaging is over the DM-RS subcarriers in the allocated RBs. For DM-RS subcarriers at or near the edge of channel, or when the available DM-RS subcarrier within a set of contiguously allocated RBs is smaller than the moving average window, the window size is reduced accordingly as per figure H.6-1.

The subsequent 7 subcarriers are averaged over 5, 7 .. 17 subcarriers
From the 10th subcarrier onwards the window size is 19 until the upper edge of the channel is reached and the window size reduces back to 1

The first reference subcarrier is not averaged
The second reference subcarrier is the average of the first three subcarriers
Reference subcarriers
Reference subcarriers
The first, second and third reference  subcarrier are the average of the first five subcarriers on left
1. Moving averaging at channel edge
1. Moving averaging for the case of number of reference subcarrier is smaller than moving average window size
The first,  second and third from right are the average of the five subcarriers on right
Figure B shows example of 1RB allocation, reduced window size is five subcarriers for averaging. The same method applied for the case of more number of RB allocation with still smaller for moving average size 19. For the case of 2 or 3 RB allocation, 11 and 17 are window size respectively.

Figure H.6-1: Reference subcarrier smoothing in the frequency domain




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

	R4-2011285
	CR to 38.104: Annex B and C clarification on equlisation calculation (B.6, C.6)

	
	Nokia: Not agree, as explain above

	
	

	R4-2011286
	CR to 38.141-1: Annex H clarification on equlisation calculation (H.6)

	
	Company B Nokia: Not agree, as explain above

	
	

	R4-2011287
	CR to 38.141-2: Annex L clarification on equlisation calculation (L.6)

	
	Company B Nokia: Not agree, as explain above

	
	



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

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	1-1
	Option 4 “Option 4: Different methods should be used at the edge of channel band and at the edge of contiguously allocated RBs”
There is consensus to clarify the wording of the CR.

	1-2
	Consensus: CR is not specific to TM2



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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

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

	R4-2011285
	Recommend: revise
Please add Nokia as a co-source

	R4-2011286
	Recommend: revise
Please add Nokia as a co-source

	R4-2011287
	Recommend: revise
Please add Nokia as a co-source



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2011285
(R4-2011288)
	

	R4-2011286
(R4-2011289)
	

	R4-2011287
(R4-2011290)
	



Topic #2: out of band co-located test antenna (CLTA) maximum height
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-20107292011301
	Huawei
	Out of band CLTA maximum height and adjacent band site solutions (from AI 4.5.2.3)
We propose the following definition for the out of band CLTA length
The half-power vertical beam width of the CLTA equals the narrowest declared (D.3) vertical beamwidth ±3°
Or
Test object vertical radiating length ±30%
A simple solution using the OTA co-location test method can easily bet described so solutions for OTA systems can also be provided. 
This does not require a change in the core requirements but a means to describe possible solutions must be identified.

	R4-2009779
	CATT
	Discussion on out of band CLTA maximum height
Observation 1: Height based CLTA definition is not feasible.
Observation 2: The both the beam width and the height based definition is feasible.
Proposal 1:  Modify the current half-power vertical beam width of the CLTA as following:

The half-power vertical beam width of the out of band CLTA equals .
Where,


  h is the test object vertical radiating length in meter.

is the narrowest declared (D.3) vertical beam width of test object antenna. 

is the centre frequency of operating band of test object antenna.

 is the centre frequency of co-located band.
Observation 3: The height based for lower frequencies and beam-width based for higher frequencies definition is not feasible.
Observation 4: Modified beam width based definition with frequency based parameter is not recommended.

	R4-2009780
	CATT
	CR for 38.141-2: correction on half-power vertical beam width for the out of band CLTA
(clause 4.12.2.2) 
When the out of band is much lower than the operating band of test object antenna, the existing half-power vertical beam width definition for the out of band CLTA will result in unrealistic antenna height.

	R4-2009781
	CATT
	CR for 38.141-2: correction on half-power vertical beam width for the out of band CLTA
mirror

	R4-2009967
	Ericsson
	On the criteria for selecting a proper CLTA
The length of the CLTA should be matched to the length of the EUT. 
Small length variations lead to acceptably small changes in the coupling level (1-2 dB). 
Use of beamwidth criteria for OOB testing leads to too low coupling levels when the EUT and the CLTA operate at different frequencies.  The beamwidth criterion should hence not be used for OOB co-location testing. 
A too long CLTA antenna could be used provided the power levels are adjusted to get similar nearfield power density levels as in the case of matched length.
Observation 1: The worst-case coupling (lowest isolation) occurs when the CLTA has roughly the same length as the AAS, independently of the frequency offset.
Observation 2: In the case of a CLTA frequency of 1/3 of the AAS frequency, a matched vertical beam width would correspond to using a 3 times longer CLTA than the AAS. With this choice the coupling is reduced by a roughly a factor 3 (4.8 dB), as can be seen in Figure 7.
Observation 3: In cases where the CLTA is longer than the AAS, the decrease in coupling is roughly given by the length fraction, i.e., the coupling level is reduced by . Hence, selecting a too long CLTA can be compensated by adjusting the used power levels accordingly. This could be added in the calibration stage of co-location testing procedures.
Observation 4: Based on Observation 3 it is reasonable to formulate the co-location requirements in terms of near-field field strength levels. This would lead to co-location requirements without the need of designated physical test antennas, CLTAs, and instead using wideband standard test antennas such as Standard gain horns etc.
Proposal 1: The CLTA length shall be matched to the EUT length for out-of-band co-location testing

	R4-2009968
	Ericsson
	CR to TS 38.141-2: Improvement of out-of-band CLTA characteristics
Clause 4.12.2.2
Correction to the CLTA length

	R4-2009969
	Ericsson
	CR to TS 38.141-2: Improvement of out-of-band CLTA characteristics
Mirror

	R4-2011388
	Nokia, Nokia Shanghai Bell
	CR to TS 37.145-2: Out-of-band co-location test antenna definition
4.15.2.2
There exist a few cases where testing becomes impractical with the current CLTA definition.

	R4-2011389
	Nokia, Nokia Shanghai Bell
	CR to TS 37.145-2: Out-of-band co-location test antenna definition
mirror

	R4-2011391
	Nokia, Nokia Shanghai Bell
	Discussions on CLTA maximum height
Observation 1: For out-of-band frequencies, the vertical beam width of the CLTA is set to the narrowest declared vertical beamwidth of the EUT operating band.

Observation 2: The vertical radiating dimension is directly proportional to the wavelength of the co-located frequency band.   
Based on the observations, it proposed to revise the vertical beam width of CLTA as follows:

Proposal 1: The half-power vertical beam width of the CLTA equals 
 	     if , or

  if 

 is TBD. 


	R4-2011392
	Nokia, Nokia Shanghai Bell
	CR to TS 38.141-2: Out-of-band co-location test antenna definition
4.12.2.2

	R4-2011393
	Nokia, Nokia Shanghai Bell
	CR to TS 38.141-2: Out-of-band co-location test antenna definition
mirror



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
In WF R4-2008740
Possible options for modification include:
· Use a height based limit (similar to the in band definition)
· Use both the beam width and the height based definitions 
· allow tester to select the CLTA based on test antenna availability
· Use height based for lower frequencies and beam-width based for higher frequencies
· Include a frequency based parameter to the beam width definition
· E.g. ±3°*finband/fCLTA
Other..
Sub-topic 2-1
There are 4 contributions discussing the WF. All 4 change the table 4.12.2.2-1 of 38.141-2 in different ways
Please note: moderator is attempting to determine whether any options can be eliminated. Please correct the table 
	
	Opt. 1
Use a height based limit
	Opt. 2
Use both the beam width and the height based definitions
	Opt. 3
Use height based for lower frequencies and beam-width based for higher frequencies
	Opt. 4
Include a frequency based parameter to the beam width definition
	Other

	CATT
	Not feasible
	Yes
	Not feasible
	Not recommended
	

	Ericsson
	Yes
	No
	
	
	

	Huawei
	
	Yes?
	
	
	

	Nokia
	
	
	
	Yes?
	




1) Vertical radiating dimensions
a. (Ericsson) Duplicate requirements of inband to out-of-band
b. (Huawei) remove
2) Combine “Vertical beam width” with “or Vertical radiating dimension (h)” + note
a. Huawei
3) Modify Vertical beam width
a. (CATT) Rule based on comparing a product of the height and a ratio of frequencies to threshold
b. (Ericsson) remove requirement
c. (Nokia) Scale the Beamwidth by the ratio of frequencies and some parameter
Open issues and candidate options before e-meeting:
Issue 2-1:
· Proposals
· All companies agree CLTA is a problem.
· No consensus on solution (2 companies consider a ratio of frequencies)
· Recommended WF
· TBA

Sub-topic 2-2
Are changes needed to 37.145-2 if changes are agreed for 38.141-2
Issue 2-2: Mirror changes to other specifications
· Proposals
· Yes after identifying other specs
· No

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

	Ericsson
	Sub topic 2-1: 
Regarding the solutions considering a ratio of frequencies.  Our analysis shows that the height-matched is the worst case.  This would allow for the simplest option while searching for an appropriate CLTA.  Additionally, but using a length it allows for near field approach to be used, using beam width approach in near field for out of band region would not apply.

For Huawei proposal, it would be good to understand why the inband CLTA requirements have been changed? The issue has ben pointed out for OOB CLTAs
Sub topic 2-2:
….
Others:

	Nokia, Nokia Shanghai Bell 
	Sub topic 2-1: 
It is worth noting that the solution to the CLTA problem should be cost effective, flexible and practical. As such, there is no one single solution to the problem. As the current CLTA requirement is specified in terms of beam width, it can be used as a baseline for enhancements. Alternative solutions which enable flexibility, practicality, etc., can be included as well.  


	Huawei
	Sub topic 2-1: 
The CATT method keep the definition as is and puts a ceiling on the maximum height of the CLTA, in this case 2.5m, this somewhat solves the problem with a height cap. Ericsson solution solves the issue with height of low band antennas but introduces a potential problem with high band antennas where the beam width becomes very narrow and antennas will be equally difficult to source. The Nokia solution effectively sets the height of the CLTA to be either X times longer for lower frequencies or x limes shorter for higher frequencies. This somewhat solves the problem of the Ericsson height based definition in terms of practicality.
Comparing the proposed methods we have:

(The Nokia method I chose X=2)
The Ericsson paper shows that the “worst case” occurs when the heights are the same, this seems a reasonable hypothesis,  so as long as the height ratio is closer than the existing definition then the modification we can assume the updated definition is at least as tough as the existing definition.
Comparing the ratio of the proposed methods CLTA heights vs the current definition we have:

If the ratio drops below 1 then the proposed method has a worse height match than existing method, over 1 has a better H match. The Nokia method depends on value of X, I used 2 but if a different value is used the result will be different.
So CATT, Ericsson and Huawei methods all seem acceptable in terms of maintaining at least the same level of protection as the current definition. As Ericsson method potentially introduces issue for high band CLTA we think either Huawei’s or CATT’s is most suitable. In our view the method we proposed offers the most flexibility so is slightly better.


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

	R4-2009780
(R4-2009781)
	Discussion on out of band CLTA maximum height

	
	Company B

	
	Nokia, Nokia Shanghai Bell: The CR depends on the outcome of sub-topic 2-1.

	R4-2009968
(R4-2009969)
	CR to TS 38.141-2: Improvement of out-of-band CLTA characteristics

	
	Company B

	
	Nokia, Nokia Shanghai Bell: The CR depends on the outcome of sub-topic 2-1.

	R4-2011388
(R4-2011389)
	CR to TS 37.145-2: Out-of-band co-location test antenna definition

	
	Company B

	
	

	R4-2011392
(R4-2011393)
	CR to TS 38.141-2: Out-of-band co-location test antenna definition

	
	Company B

	
	



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

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	
	The papers show companies have some concerns about CLTA heights. However, the approaches in the papers are not necessarily acceptable to other companies but it seems companies are willing to compromise
WF: 
1. Determine a metric to evaluate an acceptable height
a. Two examples are provided by Huawei
b. Coupling level by Ericsson
c. Vertical beamwidths by Nokia
d. Others not precluded.
e. cost
2. Can a combination of solutions presented in the papers be acceptable 
Pending an outcome, perhaps one CR can be modified [R4-2009780, R4-2009968, R4-2011392] A corresponding change would be made to R4-2011388

	
	



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on selecting CLTA height
	Huawei



	
	
	



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

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

	R4-2009780
(R4-2009781)
	Recommendation: return to

	R4-2009968
(R4-2009969)
	Recommendation: return to

	R4-2011388
(R4-2011389)
	Recommendation: return to

	R4-2011392
(R4-2011393)
	Recommendation: return to



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2009780
(R4-2009781)
	

	R4-2009968
(R4-2009969)
	

	R4-2011388
(R4-2011389)
	

	R4-2011392
(R4-2011393)
	



Topic #3: CRs
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2011187
	Nokia, Nokia Shanghai Bell
	CR to TS 37.145-2: Correction on procedure for spurious unwanted emissions measurement using orthogonal cut grid
In Annex F.1 , it is stated that orthogonal cut grid (F.5) is one of the methods which require angular alignment between the selected measurement grid and EUT radiation pattern in order to measure peak values in the main beams. However, in TS 38.141-2 Annex I.1, it is stated that orthogonal cut grid for spurious unwanted emissions (I.5.3) is one of the method which are designed to be independent of rotations of the angular grid, and hence angular alignment between the measurement grid and EUT is not needed. Moreover, in TR 37.941 clauses 6.3.2.5.5, it is stated that no alignment is needed for spurious emissions using two or three cuts with dense sampling.

	R4-2011188
	Nokia, Nokia Shanghai Bell
	CR to TS 37.145-2: Correction on procedure for spurious unwanted emissions measurement using orthogonal cut grid
Mirror

	R4-2011407
	Nokia, Nokia Shanghai Bell
	CR to 37.141: Correction to applicability of additional BC3 requirement (Rel-15)
On top of generic Tx IM and blocking requirement, there is additional requirement for BC3 base stations which uses 1.28Mcps UTRA TDD signal. Since this signal is not used anymore in any deployment, it is not clear why such requirement would need to be applicable. This CR is proposing to remove this requirement for recently introduced CS16/17 base stations, at the same time discussion is needed if such requirement make sense for other capability sets.

	R4-2011408
	Nokia, Nokia Shanghai Bell
	CR to 37.141: Correction to applicability of additional BC3 requirement (Rel-16)


	R4-2010284
	Samsung
	Clarification CR on NR-FR2-TM3.1
In NR-FR2-TM3.1 the physical channel parameters configuration is refered to table 4.9.2.2.1-1 with QPSK modulation order, which may bring in the confusion

	R4-2010285
	Samsung
	Clarification CR on NR-FR2-TM3.1
mirror

	R4-2010492
	Huawei, HiSilicon
	CR for TS 38.141-2: NR FR2 test model 2
From the context of test procedure for total power dynamic range, “NR-FR2-TM2 with highest modulation order supported” means test model with 16 QAM or QPSK. However the 16 QAM or QPSK is not well defined in the corresponding test model.

	R4-2010493
	Huawei, HiSilicon
	CR for TS 38.141-2: NR FR2 test model 2
Mirror

	R4-2011394
	Nokia, Nokia Shanghai Bell	
	[bookmark: _Hlk48801573]On correlation between wanted and in-band unwanted emissions
This document has addressed the suggestion to consider first nulls in the proposed approach that is used to determine whether unwanted emissions are correlated with the wanted radiation. The document has outlined the changes made to the current approach to include first nulls. The following observation has been made:    

Observation 1: The correlation criteria including the EIRP measurement can be easily modified to include first nulls without minor changes only.
Either the half-power based or first-null based approach can be used. Based on the comparison between the two approaches, the observation is as follows: 
Observation 2: As compared with the first-null based approach, the half-power based approach shows some advantages.

	R4-2010846
	Ericsson
	Increase of step size for FR2 in-band blocking conformance test
The in-band blocking conformance test states that the test should be carried out in steps of 1MHz for both FR1 and FR2.
For FR2, the width of the operating band together with ΔfOOB is large and testing in steps of 1MHz will lead to excessive testing, running into tens of thousands of steps when considering the full band and all test directions. Stepping in the order of each channel bandwidth will give the same amount of test coverage.

	R4-2010847
	Ericsson
	Increase of step size for FR2 in-band blocking conformance test
Mirror



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1
Background: in RAN4#95 CRs R4-2008746 (R4-2006916) changed the annex in 37.145-2
From 38.141-2 Annex I
When making TRP measurements the alignment between EUT and measurement antenna is important to achive expected measurement uncertainty;
1)	The measurement antenna needs to be aligned tangential to the measurement surface forming a sphere around the EUT, in order to correctly measure the TRP properly. 
2)	Test methods described in clauses I.5.1, I.5.2, I.10, I.11 and I.12 require angular alignment between the selected measurement grid and EUT radiation pattern in order to measure peak values in the main beams. Angular misalignment can lead to differences in the actual and measured angular positions of the intended maximum EIRP.
3)	Test methods described in clause I.5.3, I.6 and I.9 are designed to be independent of rotations of the angular grid, and hence angular alignment between the measurement grid and EUT is not needed.

Align the statement in Annex F.1 to TS 38.141-2 and TR 37.941 that no alignment is needed for spurious emissions using orthogonal cut grid.
Issue 3-1: Correct the references to the annex
· Proposals
· Agree this CR is needed for alignment to 38.141
· Do not agree
· Recommended WF
· TBA

Sub-topic 3-2
In 37.141, capability set 16/17 (CS16, 17). This CR is proposing to remove this requirement for 1.28Mcps UTRA TDD signal for BC3 and Additional BC3 blocking requirement
Issue 3-2: Remove UTRA signal for BC3
· Proposals
· Agree to remove such UTRA TDD features for BC3 in 37.141
· Do not agree
· Recommended WF
· TBA

Sub-topic 3-3
Suggested change
[bookmark: _Toc21101063][bookmark: _Toc29810102][bookmark: _Toc37273379][bookmark: _Toc45884694]4.9.2.2.3	NR FR2 test model 3.1 (NR-FR2-TM3.1)
[…]
Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR2-TM3.1 shall be defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs using replaced with selected modulation order PDSCH PRBs according to the corresponding test procedure.

From 38.141-1
[bookmark: _Toc45883406][bookmark: _Toc37270167][bookmark: _Toc29809680][bookmark: _Toc29809171][bookmark: _Toc21099083]4.9.2.2.5	FR1 test model 3.1 (NR-FR1-TM3.1)
[…]
Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 64QAM PDSCH PRBs.

This is a clarification of what PRBs are replaced due to modulation fallback.
Please note in the TM2 CR for the next issue “using selected modulation order” is used instead of proposed change to “replace with selected modulation order”. Perhaps wording should be consistent?
Issue 3-3: Clarify test model for TM3.1
· Proposals
· Agree to correct the wording for test model 3.1
· Do not agree
· Recommended WF
· TBA
Sub-topic 3-4
Suggested change
This is a clarification of what PRBs are replaced due to modulation fallback.
Please note in the TM4.1 CR for the previous issue “replace with selected modulation order” is used instead of proposed change to “using selected modulation order”. Perhaps wording should be consistent?
Issue 3-4: Clarify test model description for TM2
· Proposals
· Agree to correct the wording for test model 2
· Do not agree
· Recommended WF
· TBA

Sub-topic 3-5
Suggested change
In RAN4#94e, R4-2002042 presented some analysis of wanted and in-band unwanted emissions. There was some discussion captured in the moderator’s summary.
This contribution considers the First-null based approach vs HPBW approach
Issue 3-5: Comparing HPBW approach vs first-null based approach
· Proposals
· Discuss the merits of HPBW approach
· Recommended WF
· If there is merit, consider the specifications impact (test procedures, which specs are affected)

Sub-topic 3-6
Suggested change
For FR2 IBB tests, propose changing the step size from 1 MHz to 50 MHz.
Issue 3-6: 
· Proposals
· Agree to the change in the step size to 50 MHz
· Change to other step(s)
· Do not change the value
· Recommended WF
· 

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

	NokiaXXX
	Sub topic 2-13-3: 
We support proposal: 
o	Agree to correct the wording for test model 3.1

This CR proposal make sense and clarify sentence that is used. Currently TM3.1 can be used with different modulation order lower than 64QAM i.e. 16QAM and QPSK.

Sub topic 2-23-4:
It seems that intention of this proposal in CR R4-2010492 is to allow usage of different modulations then 64QAM according TPDR or EVM tests. However, in cover page of R4-2010492 reason for change and summary of change is described that 16QAM and QPSK is not defined in corresponding test model.
 Summary of change:	16QAM or QPSK description for NR-FR2-TM2 are added.
This is not right as CR proposes to remove reference to 64QAM modulation and add sentence to use general corresponding test procedure. 

In general, we are ok on the issue that flexibility for different modulations should be added, however wording should be improved and align as much as possible with NR-FR2-TM3.1 with proposed by Samsung in R4-2010284 modifications.

Sub topic 3-6:
We agree with the principle to save test time without affecting test coverage, but we should follow OOBB approach to define step size based on channel bandwidth to ensure any spurious response due to a maximum third harmonic of the interferer will be captured within the receive bandwidth of the wanted signal.
….
Others:

	Ericsson
	Sub topic 3-5:
We actually gave a counter example R4-1914521 “On correlation and beamwidth” in the Reno meeting Nov 2019 (which is listed as reference).
The hypothesis in the paper is that if HPBW is similar to in-band, directivity is also approximately the same. The problem is that this hypothesis is not correct. We showed this in the mentioned discussion paper back in November. Using null spacing instead of HPBW is the same: similar beamwidth does not mean similar directivity.
The null-to-null beamwidth used as angular step was an old discussion and it is probably true if the correlation is 100% and the excitation is uniform. Have you looked into simulating un-correlated emissions and non-uniform excitations? As a counter example it is possible to obtain any beamwidth by pattern synthesis, you can place two nulls arbitrarily close and you can get the same beamwidth as the element beamwidth if you want. 

Nokia response:
Sub-topic 3-5
Thanks for the comments. 
In response to Ericsson’s comments, the results in R4-1914521 are inconclusive for the following reasons:
· In R4-1914521, HPBW is assumed the only factor in determining if correlation exists, which is not case in R4-2002042 and in this contribution (R4-2011394). Note, R4-2002042 was submitted to the RAN4 #94-e meeting in February 2020.
· This contribution extends the approach in R4-2002042 to include first nulls based on the following received feedback: 

	Company
	Comments

	Ericsson
	Subtopic 5-1: Issue 2-1: Since the correlation is generally not known for emission, its better to be safe than sorry. Hence, RC or dense grids are preferred for emission. If you know the beam characteristics, you can select a sampling grid accordingly.  Maybe the hidden message here is that if we identify the first nulls of the OBUE emission in the same positions as for the main beam, then we can assume the OBUE has same pattern as main beam? Nulls are easy to identify in the lab, so it might be interesting to look at this approach.



· In R4-2002042, a comprehensive simulation analysis was carried out using the simulation model (including the Matlab code) provided in R4-1914521. In the simulation analysis, four different correlation levels were considered: 100% correlation ( = 1), high correlation ( = 0.9), low correlation ( = 0.4) and 0% correlation ( = 0). The simulation results show that the proposed approach could successfully determine if full correlation exists. If it is, the directivity-based approach could be used to compute TRP.

Could you please you elaborate on what “hypothesis” mean?

Could you please substantiate the following comment with technical evidence and examples/figures:
“As a counter example it is possible to obtain any beamwidth by pattern synthesis, you can place two nulls arbitrarily close and you can get the same beamwidth as the element beamwidth if you want”.

	Huawei
	Sub topic 3-1: ok, as this is alignment of the AAS with the NR and OTA BS TR.
Sub topic 3-2: We would like to further double-check from the deployments point of view, especially that this CR is for Rel-15. The BC3 is not limited to 1.28Mcps UTRA TDD signal, but it seems that in this particular case such limitation actually applies. 
Such modification would also impact the AAS test specifications – no such CRs were provided. It shall be clarified how do we deal with such situations.
Sub topic 3-3: in principle, the corrections is needed. Focus on the wording in CR revision. Aim to align text in CRs in R4-2010284 and R4-2010492. Huawei revision was already shared, as indicated below in 3-4.
Sub topic 3-4:
Reply to Nokia on Sub topic 3-4: Yes, it is the intention to add the 16QAM and QPSK modulations for NR-FR2-TM2. Please find the revision uploaded for comments. 
Revision of R4-2010492 CR for TS 38.141-2 NR FR2 test model 2.docx
Sub topic 3-6:
The proposal looks reasonable from the testing point of view. Nokia concerns to be further checked.
However it is observer that for UMTS we have CBW of 5MHz and 1 MHz test step size. We would support testing simplification but for the above reason we would like to further check internally. 


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

	R4-2011187 (R4-2011188)

	CR to TS 37.145-2: Correction on procedure for spurious unwanted emissions measurement using orthogonal cut grid

	
	Company BHuawei: ok, as this is alignment of the AAS with the NR and OTA BS TR.

	
	

	R4-2011407 (R4-2011408)
	CR to 37.141: Correction to applicability of additional BC3 requirement

	
	Huawei: we need more time to double-check this from the deployments point of view. Such modification would also impact the AAS test specification – AAS CRs needs to be considered as well.Company B

	
	Nokia response: We can come back to this in the second round (hopefully Huawei will check by then)? AAS specs can be updated as well once we have agreement to MSR specs.

	R4-2010284 (R4-2010285)
	Clarification CR on NR-FR2-TM3.1

	
	Company BNokia:
This CR proposal make sense and clarify sentence that is used. Currently TM3.1 can be used with different modulation order lower than 64QAM i.e. 16QAM and QPSK. We support this CR.

	
	Huawei: there is still some wording issue when referring to the NR-FR2-TM1.1 table. The final wording to be aligned with the other CR for TM2 in R4-2010492, one way or the other.

	R4-2010492 (R4-2010493)
	CR for TS 38.141-2: NR FR2 test model 2

	
	Company BNokia:
Changes are needed as described above in comments in subclause 3.3.1.

	
	Huawei: revision was already shared. Wording alignment with the other CR form Samsung is suggested. 

	R4-2010846 (R4-2010847)
	Increase of step size for FR2 in-band blocking conformance test

	
	Nokia: Submitted to wrong agenda; should follow OOBB approach to define step size based on channel bandwidth to ensure any spurious response due to a maximum third harmonic of the interferer will be captured within the receive bandwidth of the wanted signal.

	
	Ericsson: The interferer here is a modulated signal as opposed to a CW so we took the view that in any case the third harmonic will fall into the wanted signal bandwidth. We’re also fine to use the same step size definitions as for OOB though; (15MHz for 50MHz CBW, 30MHz for 100MHz CBW, 60MHz for 200/400MHz CBW). Request a revision for the CR.

	
	Huawei: need more time to check potential implications (as well as Nokia concerns), possibly this meeting. 



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

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	3-1
	Agreeable

	3-2
	If CR R4-2011407 is agreeable, the corresponding AAS should be examined

	3-3
	In principal, the changes proposed by the CR are agreeable. However, wording alignment is needed.
The wording should be aligned with R4-2010492 

	3-4
	In principal, the changes proposed by the CR are agreeable. However, wording alignment is needed. In addition, the summary of the change may need to be updated based on Nokia’s comment.
The wording should be aligned with R4-2010284

	3.5
	It seems there are disagreements about the simulation set up / analysis
Unless some agreement is possible for a WF, the recommendation would be to note the paper.
Companies are encouraged to discuss further

	3.6
	There is general support for the increasing the step size. The details for the step size are being discussed  



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	



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

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

	R4-2011187
	Recommend: agreeable

	R4-2011407 
	Recommend: return to (one company needs to more time to review)

	R4-2010284 
	Recommend: to be revised

	R4-2010492
	Recommend: to be revised

	R4-2010846 
	Recommend: to be revised



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2011188
	

	R4-2011407 (R4-2011408)
	

	R4-2010284 (R4-2010285)
	

	R4-2010492 (R4-2010493)
	

	R4-2010846 (R4-2010847)
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