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An ad hoc meeting on AAS held from 18:30pm–21:00pm on Apr 20, 2015.
The following companies and organizations were presented: Alcatel-Lucent, CATT, Ericsson, Huawei, Nokia Networks, Kathrein, Keysight, NEC, NTT DOCOMO, Orange, R&S, SATIMO Industries, Sumitomo Elec. Industries, Ltd, Telecom Italia, Vodafone, ZTE, Spirent communications 
Agenda
As suggested in RAN4#74 the test items will be handled first in the ad-hoc as they have been not addressed for a number of meetings due to time constraints. Due to lack of agreed understanding on possible OTA test uncertainties this is hampering progress on the OTA core items.
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1 Updated TR

Version 1.4.0

7.2.7
R4-151774
TR 37.842 version 1.4.0
Huawei
Approved
2 AAS Ad Hoc
Suggest we come back to this at end of main session on Wednesday.
R4-152054
AAS Ad-hoc
Ericsson
Not addressed
R4-151807
AAS ad hoc in June 2015
Huawei Technologies Sweden AB
Unavailable
3 Test accuracy relating to OTA requirements
Papers discussing measurement accuracy have been moved up the agenda
3.1.1 List of papers
Method

R4-151781
EIRP testing accuracy error estimates
Huawei 


No comments
Noted
R4-152127
On AAS conformance test requirements
Ericsson


Huawei: We have R4-151797 also examines 34.114. Would like to highlight calculation for performance uncertainty step 3 dB conversion is in wrong place.

Ericsson: copy of 34.114 can check.

Alcatel Lucent: depends on way contributions are combined.

Nokia Networks: similar contribution, referencing 34.114, expect that there is no error, needs to be highlighted.

Huawei. If errors are fractions of dB no difference if above 1dB then there is a risk there is an error. Need to verify assumption in 34.114

Keysight: fig 2.1 understanding is that test tolerance shifts limits not opens them
Ericsson: believes window around value is correct.

Keysight: is it difference because it’s a declared value. But unless difference does not match or understanding. This is not how test tolerances normally work. Careful not to generalize.

Huawei: think there is a difference between single ended requirement and double needed tolerance.

Keysight: We are not alone in this interpretation, others agree with us.
Noted
R4-152040
EIRP Uncertainty budget for a CATR test range
Ericsson

Nokia: In general we support approach, please explain separation of calibration and measurement
Huawei: We also think along same lines, may also be interaction between DUT also (1797) other similar

Ericsson: Reason is calibration is separate as values are absolute so calibration is important. We also believe DUT will contribute to uncertainty budget.

Nokia: Can support 1st proposal 2nd need more work

Alcatel Lucent: We had some estimates on compact test range, are in agreeing to proposal 1 are we agreeing to any methodology.

Huawei: we believe the calibration process needs to be specific to each measurement but in general all methods require calibration.

Ericsson: proposals are generic to all methods. Also believe calibration is critical

Proposal 1 is agreed.
Proposal 1: Agreement that for each test methodology a full uncertainty budget should be provided.

Noted
R4-152215
Conformance test aspects of AAS EIRP requirement
Nokia Networks

Huawei: Need different tables for different test methods, to early to bring table into TR
Nokia Networks: in 2214 we discuss different tables needed for different methods, this is provided as a template.

Ericsson: we agree table is good to capture capability set and measurement, but also think table for each method – so immature to bring in now  use as template for next meeting

Huawei: May be worthwhile using this as template, possible to add additional column for more information, e.g. an indication of method of summation.

Ericsson: We agree but it’s a starting point.
NEC: In general we are ok with table, still have concerns about figure 1.

Ericsson: need to find basic principle of how the tolerances relate to each other.

Noted
R4-151798
Polarisation impacts on OTA requirements and conformance testing
Huawei

Ericsson: in principle we agree, EIRP will be calculated as sum we agree, on sensitivity need to discuss what to do with MRC, how to handle case with no combination.
Nokia Networks: EIRP we agree. Rx wonder if assumption that both polarisations are identical and no need to check separately.

Huawei: Ericsson, yes if you use MRC need to be declared otherwise use more lengthy method.. to Nokia Networks do you mean different sensitivities at DUT side i.e. per polarization.

Nokia Networks: different polarisations subject to same req. do you need to demonstrate separately
Huawei: we understand sensitivity for each will be declared separately or applied separately. They can be different, would be supported in the long method, the RC method needs more work. Document only tries to address polarisation impact. Doc support view expressed.
Ericsson: Concerned about MRC declaration, may limit combination. MRC is only simplest way.

Huawei: agree there other methods, MRC is implemented in most devices so likely to be available, but if not wanted then other method can be used. MRC shortens test time that is the intention

Ericsson: If you use a different type of combination then may perform worse. Don’t need to look inside box.

Huawei: We are saying MRC provides polarisation matching , if you use that it simplifies method.

Noted
Estimates

R4-151780
EIRP accuracy testing example
Huawei

NEC: in conclusion and calculation method, what are you calibrating

Huawei: calibration is test range with a reference antenna, taking into account multiple polarisations

NEC: we have concerns that calibration is dependent on DUT in proposed method.
Ericsson: in principle we agree to method, but many details are missing, need to agree what each contribution is to estimate real figure. E.g. BS output power accuracy. Regarding conclusions need to study relation between directivity and calibration.

Huawei: to NEC DUT is independent of uncertainty with exception that DT may occupy different size area of quiet zone compared to ref antenna, this may generate an uncertainty. All other calibration are independent of DUT – we think we are in line with your concerns. To Ericsson size of DUT may affect uncertainty.

Nokia Networks: mentions comparing EIRP with measurements of traditional BS, need clarification of tradition measurements what do you mean.

Huawei: yes can confirm, it’s in table 1.

Ericsson: we believe output power accuracy is not part of uncertainty, uncertainty related to quite zone and ref antenna should be separate

Huawei: to Ericsson output power uncertainty only used when comparing uncertainty of non AAS and AAS., as to separating gain and quiet zone, that’s fine but as impact is result of combination of 2 things we can group them. But happy to separate.

NEC: concerned mixing accuracy and test uncertainty.

Huawei: This describes way to measure EIRP does not cover uncertainty. Uncertainty referred to is that of measurement.

Noted
R4-151796
OTA sensitivity testing example
Huawei
Not addressed
3.1.2 Summary
Measurement uncertainty and limits issue – clarification is needed
Uncertainty tables try get suggestions based on Nokia Networks (R4-152215) table for next meeting.

Telecom Italia : want this number to be agreed before we agree core req. number.

3.1.3 Way forward
4 Core Requirements

4.1 (7.2.1) EIRP accuracy and beam declaration
4.1.1 List of papers
R4-151477
Consideration on where to set EIRP requirements

NTT DOCOMO INC.

Ericsson: Fig 2 is it correct the intention is to interpolate the declared EIRP values? Or interpolating locations where EIRP accuracy is met.

Docomo: shows absolute EIRP value on each axis, don’t propose to declare at all points just 5 points.

Ericsson: Concerned about interpolation of EIRP, spec should not assume architecture so difficult to get interpolation function. Req. is ability of BS to meet intended EIRP, not to determine what EIRP should be. Concentrate not on what EIRP is just where it meets accuracy.
Docomo: don’t want to define how to draw area, e.g. diamond triangle, points so on. Operator might prefer AAS which has wider area. What is view of other operator?
Telecom Italia: clarify proposal is not to define an assumption but that a vendor will declare the shape.

Docomo: Yes

Telecom Italia: in that case we are ok with it. 5 points are declared and tested, also vendor declares shape over which accuracy req. is met.

Ericsson: Without discussing shapes, its reasonable to assume accuracy req. is met over any beam steering the AAS can do, whether that’s part of 3GPP or another declaration not sure. Do not wish any interpolation or prediction function.

Huawei: Be careful not to make a requirement about EIRP values which cannot be given, if its not declared in 3GPP then it’s part of different agreement, accuracy can be stated there.

Ericsson: worried there is 3GPP compliant data and other which may not be 3GPP compliant.

Huawei: concern is if you can exchange info on steering which do not fulfill accuracy requirement or not.

Ericsson: Are you suggesting there are non 3GPP compliant mode of operation?
Huawei: e.g. there are different ways of combining points, different contours may meet req. and some may not, possible that device can use that setting even though its not inside req. Are you saying you cannot give information about that?

Ericsson: Or view is accuracy is capturing any error in interpolation, it should be the error on declared EIRP value so on the accuracy of any given EIRP value how confident a operator can be 

NEC agree with Ericsson.

Noted
R4-151778
How to capture EIRP values in declared range.
Huawei

Ericsson: Our understanding is EIRP accuracy is ability of BS to produce the EIRP value with variation. Its ok to assume that it will meet accuracy but not to declare what it is , or that it needs to be done within 3GPP. What should be implied that if EIRP is given then it should be subject to the accuracy req.

Huawei: Description of EIRP accuracy does not describe differences between different test subjects, do you want to change definition

Ericsson: suggesting 3GPP req. shows that by design you BS is within +/- x dB

Huawei: do we not assume test subject is representative of all devices.

Telecom Italia: My understanding is 5 points are representative of most challenging condition, so other configurations so for other conditions the req. should be met.

Huawei: we know the points are extremes so that says more than just the points.

Ericsson: in our view we don’t need to know the EIRP to meet the accuracy req.

Ericsson: if you don’t know the value you can’t test it but the req. still applies.

Alcatel Lucent: If we accept Ericsson it not accuracy its reproducibility

Ericsson: its saying you are capable of meeting it if you declare it.

Chair: difference is, Ericsson you don’t need to know EIRP to apply accuracy to it, but when you do know it accuracy applies, other: cant apply accuracy to a value you don’t know.

NEC: This seems to contradict earlier Ericsson statement. We think you can only meet accuracy for a value you declare
Huawei: How can we apply concept of accuracy, other is how much information should be conveyed in terms of EIRP inside 3GPP and how much outside.

Ericsson: from different perspective, seen simulations that examine accuracy, variation comes from phase error power error etc.. if there is something predicable and causes EIRP to vary from declaration. Then declaration is wrong. This is about controlling uncertainty. 

Huawei: in last meeting contribution showing with more steering more uncertainty you can have in EIRP, applicable to in 1 direction at a time. Reasonable to assume uncertainty will grow outside main steering direction axis. If you have dual steering capability 1 axis does not represent most difficult case.

Ericsson: if you apply max steering on both axis then may not meet req. 

Ericsson: our view is what we need to say is beams are declared and that EIRP shall be within +,- X dB. Don’t need to say anything else.

Alcatel Lucent: clarification if I define points not going to mention steering capability, only discuss in conformance.

Ericsson core just defines the points does no discus further.

Alcatel Lucent: don’t have to talk about steering capability in core spec

NEC: declare the extent of the shift from centre without mentioning steering capability.
Huawei: steering direction is in definition of the points

Alcatel Lucent: We should go and refine language, what about switching

Ericsson: we have agreed we declare points of maximum steering, steering is applying phase and amplitude weights to influence position of main lobe this is compatible with switching.

Alcatel Lucent: is there another way to write core spec

Noted
R4-151825
Range of EIRP accuracy declaration
NEC


Alcatel Lucent: no objections

Huawei: don’t understand proposal would like to discuss offline.

Ericsson: Proposal 1 – diamond shape, is this something to be put in core spec?

NEC: this is proposal for principle.

TI: clarification proposal 1, min and max values, will vendor declare where they are met? 

NEC: Maximum value should be at boresight min should be at extreme.

NEC: operators want more information, so we say inside area EIRP will be greater than the minimum of the 5 points.

TI on accuracy nothing can be said.

Huawei: understand this is similar to proposal from Ericsson, was not agreed 

Chair: With further discussion there is a chance some proposals may be acceptable so lets come back to this after more discussion.

Return To
Range issue

R4-151779
TP: EIRP accuracy
Huawei
R4-152042
Radiated TX power requirement validity "area"
Ericsson

R4-152134
Beam declaration for EIRP accuracy requirement of AAS BS
Sumitomo Elec. Industries, Ltd

R4-152208
Interpretation of the AAS EIRP accuracy requirement
Nokia Networks
R4-152044
TP for 37.842: Radiated transmit power requirement validity area
Ericsson

Other

R4-151782
TP on definition of Beam width

Huawei

R4-151820
Proposal on focused discussion on EIRP accuracy value
NEC

R4-151823
TP EIRP Accuracy Requirements for AAS BS
NEC
R4-152045
Beam declaration for EIRP
Ericsson

R4-152046
Example specification text for the radiated transmit power requirement

Ericsson

R4-152027
On AAS and base stations with low directivity
Ericsson
R4-151520
TP on coordinate system for AAS radiated requirement
CATT
R4-151742
On orthogonal polarizations
Huawei Technologies Sweden AB
R4-152043
Declarations relating to the radiated transmit power requirement
Ericsson
4.1.2 Summary
4.1.3 Way forward
Ericsson: what can we do before Wednesday 2046 draft core spec text, defines steering and works for switch, words requirement in a way we think it may be a good start.
4.2  (7.2.2) OTA sensitivity requirements
4.2.1 List of papers
Angle of Arrival

R4-151519
Discussion on range of angle of arrival
CATT

R4-151803
AoA sensitivity declarations per RoAoA
Huawei

R4-152031
Declarations relating to the sensitivity requirement
Ericsson

R4-152048
OTA sensitivity ranges of angles of arrival and declaration points
Ericsson

R4-152209
Selection of reference points for AAS OTA sensitivity requirement
Nokia Networks

R4-152210
Range of Angles of Arrival examples for AAS
Nokia Networks

FOM

R4-151829
Proposal on FOM for AAS OTA Sensitivities
NEC
R4-152212
Figure of merit for AAS OTA sensitivity requirement
Nokia Networks
TP’s

R4-151795
TP: OTA sensitivity
Huawei

R4-151826
TP on AAS OTA Sensitivities
NEC

R4-152047
TP for 37.842 on the OTA sensitivity requirement
Ericsson

R4-152211
TP for AAS RoAoA declaration
Nokia Networks
R4-151518
Text proposal on OTA sensitivity requirements
CATT

Other

R4-152029
On AAS base station conducted UL receiver sensitivity
Ericsson

4.2.2 Summary
4.2.3 Way forward
4.3  (7.2.3) Conducted transmitter requirements – UEM
4.3.1 List of papers
Example implementations

R4-151783
Example implementations for UEM groups
Huawei

R4-151784
Conducted emissions requirements
Huawei
R4-152050
Interpretation of scaling examples
Ericsson

R4-152214
Consideration of AAS grouping for Unwanted Emissions
Nokia Networks
Group definitions

R4-151478
Definition of "transceiver group(s)" on unwanted emission for AAS BS
NTT DOCOMO INC.
R4-151785
Capability mapping to groups for conducted emissions requirements
Huawei

R4-151831
AAS BS Unwanted Emission Limits Requirements
NEC

R4-151832
TP Conducted Unwanted Emission requirements for AAS BS
NEC

R4-152049
Emissions scaling for AAS
Ericsson

R4-152051
TP for TR 37.842: Emissions scaling for AAS
Ericsson

R4-152133
UEM requirements for AAS BS
Sumitomo Elec. Industries, Ltd

Output power

R4-151787
Output power declarations and groups
Huawei

R4-151833
Conducted Output Power Requirements for AAS BS
NEC

other

R4-152207
Consideration of OTA unwanted emissions requirements for AAS
Nokia Networks

R4-152053
AAS specification scabability to larger numbers of antenna ports
Ericsson

4.3.2 Summary
Below is the responses to the example implementations suggested in R4-151783.

	Ex
	Capability Declarations
	Contributors interpretations
	Comment

	
	No. MIMO /Div
	No.  Cells
	No. carriers (per band)
	No bands
	MC
	MB
	Huawei
	Ericsson
	Nokia Networks
	

	
	NAP
	NC
	NF
	NB
	 
	 
	N per group
	N per system
	comment
	No sets
	N per set
	N per system
	comment
	Scaling (total) (N)
	comment
	

	1
	4
	1
	1
	1
	No
	No
	1
	4
	 
	4
	1
	4
	 
	4
	 
	ok

	2
	4
	1
	1
	1
	No
	No
	4
	4
	 
	1
	4
	4
	 
	4
	 
	ok

	3
	4
	1
	1
	1
	No
	No
	4
	4
	 
	1
	4
	4
	 
	4
	 
	ok

	4
	2
	1
	2
	1
	No
	No
	1
	4
	 
	2
	2
	4
	 
	4
	 
	ok

	4A
	2
	1
	2
	1
	Yes
	No
	0.5
	2
	 
	1
	2
	2
	 
	4
	 
	NOK

	5
	2
	1
	2
	1
	Yes
	No
	2
	2
	 
	1
	2
	2
	 
	2
	 
	ok

	6
	2
	1
	2
	1
	No
	No
	2
	4
	 
	2
	2
	4
	 
	4
	 
	ok

	6A
	2
	1
	2
	1
	Yes
	No
	1
	2
	 
	1
	2
	2
	 
	4
	 
	NOK

	7
	2
	1
	2
	1
	Yes
	No
	1
	2
	 
	1
	2
	2
	 
	2
	 
	ok

	8
	4
	1
	2
	1
	No
	No
	1
	8
	 
	2
	4
	8
	 
	8
	 
	ok

	8A
	4
	1
	2
	1
	Yes
	No
	0.5
	4
	 
	1
	4
	4
	 
	4
	 
	ok

	9
	4
	1
	2
	1
	Yes
	No
	1
	4
	 
	1
	4
	4
	 
	4
	 
	ok

	10
	4
	1
	2
	1
	Yes
	No
	4
	4
	 
	1
	4
	4
	 
	4
	 
	ok

	11
	2
	3
	1
	1
	No
	No
	2
	6
	 
	3
	2
	6
	 
	6
	 
	ok

	12
	2
	1
	1
	2
	No
	Yes
	2
	2
	xx.104 multiband req.
	1
	2
	2
	* MB-MSR
	2
	MB-MSR
	ok

	13
	2
	1
	2
	2
	Yes
	Yes
	0.5
	2
	
	1
	2
	2
	* MB-MSR
	2
	MB-MSR
	ok

	13A
	2
	1
	2
	2
	Yes
	No
	1
	4
	 
	2
	2
	4
	 
	4
	 
	ok


4.3.3 Way forward
4.4 (7.2.4) Conducted transmitter IMD requirements 

4.4.1 List of papers
R4-151793
TP on co-location IMD requirement
Huawei,Docomo
R4-152033
TP for TR 37.842: Interaction between co-location and intra-system transmitter intermodulation in section 8.1.5
Ericsson

4.4.2 Summary

4.4.3 Way forward
4.5 (7.2.5)
Intra-system coupling  
4.5.1 List of papers
R4-151790
Intra AAS coupling interferer level and S11
Huawei

R4-151791
intra AAS coupling reference measurement
Huawei

R4-151792
TP- intra AAS coupling reference measurement.
Huawei

R4-152030
On intra-system TX intermodulation for AAS BS
Ericsson

R4-152034
TP for TR 37.842: Addition of background for intra-system TX IMD requirement in section 8.1.5.2
Ericsson

R4-152038
Effects of Antenna Impedance Mismatch in AAS Base Stations
Ericsson

4.5.2 Summary

4.5.3 Way forward
4.6 (7.2.6) Other Conducted requirements

4.6.1 List of papers
R4-151777
Please replace with R4-152300 in inbox. Conducted test point definition
Huawei

R4-151786
Discussion on FFS conducted requirements
Huawei

R4-151788
Discussion on ALCR per TRX requirement
Huawei

R4-151789
TP on ALCR requirement definition
Huawei

R4-151801
Discussion on multiple band AAS BS requirement terminology
Huawei

R4-151802
TP: on multiple band AAS BS requirement terminology
Huawei

R4-152129
On other conducted requirements for AAS BS
Ericsson

R4-151479
How to define conducted receiver requirements
NTT DOCOMO INC.

R4-152036
TP for TR 37.842: Scaling of conducted sensitivity for AAS BS in section 8.2
Ericsson

R4-151834
Time Alignment Error in AAS
NEC

R4-152213
Time Alignment Error in AAS
Nokia Networks

4.6.2 Summary
4.6.3 Way forward
4.7 (7.2.7) Specification organization and requirements
4.7.1 List of papers
R4-151775
Specification Skeleton
Huawei

R4-151776
Specification organization
Huawei

R4-151794
New terms and definitions
Huawei

R4-152032
On OTA sensitivity requirement in specification, updated version.
Ericsson

R4-152052
AAS specification structure
Ericsson

4.7.2 Summary
4.7.3 Way forward
5 Performance
5.1 (7.2.8) Testing requirements
5.1.1 List of papers
R4-152037
TP for TR 37.842: Adding structure of section 10 handling OTA test methodologies
Ericsson

R4-152039
Test time for OTA sensitivity
Ericsson

R4-151797
OTA sensitivity testing accuracy
Huawei

R4-151799
On polarization mismatch
Huawei

R4-151800
TP polarisation in OTA testing
Huawei

R4-152041
EIRP Uncertainty budget for a Near Field test range
Ericsson

R4-152216
Conformance test aspects of AAS sensitivity requirements
Nokia Networks
R4-152025
On how to test AAS base station radiated transmit power
Ericsson

R4-152026
On how to test AAS base station OTA sensitivity
Ericsson

R4-152028
On Near-Field scanner testing on AAS base station UL
Ericsson

R4-152132
Uplink Near Field Measurement Method for Active Antennas
KATHREIN-Werke KG
R4-152217
Selection of AAS conformance test methodology
Nokia Networks

R4-152284
Proposal for the structure of Chapter 10 (Conformance testing aspects)
KATHREIN-Werke KG

R4-151804
TP: manufacturer declaration matrix
Huawei

R4-151805
Manufacturer declarations supporting the OTA sensitivity
Huawei

R4-152035
On manufacturer declarations related to AAS BS conformance testing
Ericsson
5.1.2 Summary

5.1.3 Way forward
6 Reserved TP’s withdrawn/Missing

R4-152272
Potential Issues of transceiver grouping on AAS requirements
ZTE Corporation
R4-152285
Downlink Near Field Measurement Method for Active Antennas
KATHREIN-Werke KG
R4-151835
Intra-system transmitter IMD requirement 
NEC
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