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1
Opening of the meeting (Monday, 9 a.m.)

Intellectual Property Rights Policy

	The attention of the delegates to the meeting of this Technical Specification Group is drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.
The delegates are asked to take note that they are thereby invited:

-
to investigate whether their organization or any other organization owns IPRs which are, or are likely to become Essential in respect of the work of 3GPP.

-
to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Statement and the Licensing declaration forms (http://webapp.etsi.org/Ipr/).


Statement regarding competition law
The attention of the delegates to the meeting is drawn to the fact that 3GPP activities are subject to antitrust and competition laws and that compliance with said laws is therefore required by any participant of the meeting, including the Chairman and Vice-Chairmen and are invited to seek any clarification needed with their legal counsel. 
The present meeting would be conducted with strict impartiality and in the interests of 3GPP. 
Delegates are reminded that timely submission of work items in advance of TSG/WG meetings is important to allow for full and fair consideration of such matters.

RAN4 chairman reminded delegates of a responsible behaviour regarding IT resources of the meeting:

Delegates are reminded that they share the meeting IT resources with their fellow delegates. You should not abuse the service by using bandwidth-hogging applications such as movie downloads, streaming video, web-based gaming, etc during the meeting. Use the internet service in your hotel rooms for this!
Delegates must respect the law of the hosting country, and should not visit prohibited internet sites.
In cases of persistent abuse of the internet bandwidth, MCC may restrict individual’s use of the service.
In particular, the PCG has laid down the following network usage conditions:
1. Users shall not use the network to engage in illegal activities. This includes activities such as copyright violation, hacking, espionage or any other activity that may be prohibited by local laws.
2. Users shall not engage in non-work related activities that are consume excessive bandwidth or cause significant degradation of the performance of the network.
Since the network is a shared resource, users should exercise some basic etiquette when using the 3GPP network at a meeting. It is understood that high bandwidth applications such as downloading large files or video streaming might be required for business purposes, but delegates should be strongly discouraged in performing these activities for personal use. Downloading a movie or doing something in an interactive environment for personal use essentially wastes bandwidth that others need to make the meeting effective. The meeting chairman should remind end users that the network is a shared resource; the more one user grabs, the less there is for another. Email and its attachments already take up significant bandwidth (certain email programs are not very bandwidth efficient). In case of need the chair can ask the delegates to restrict IT usage to things that are essential for the meeting itself.
1. DON’T place your WiFi device in ad-hoc mode
2. DON’T set up a personal hotspot in the meeting room
3. DO try 802.11a if your WiFi device supports it
4. DON’T manually allocate an IP address 
5. DON’T be a bandwidth hog by streaming video, playing online games, or downloading huge files
6. DON’T use packet probing software which clogs the local network (e.g., packet sniffers or port scanners)
Based on the report of the PCG ad hoc group on IT improvements:
http://www.3gpp.org/ftp/PCG/PCG_27/DOCS/PCG27_13r1.zip
see also http://www.3gpp.org/Delegates-Corner#outil_sommaire_14
2
Approval of the agenda

R4-75AH-AAS-0001
RAN4-75AH-AAS adhoc meeting agenda





Source: Chairman

Abstract: 

Meeting Agenda

Discussion: 

Decision: 

The document was Endorsed



R4-75AH-AAS-0057
Ad-Hoc Agenda





Source: Huawei

Abstract: 

Approval
Discussion: 

Decision: 

The document was Withdrawn.



3
Rel-13 Work Items

R4-75AH-AAS-0058
TR37.842 v160





Source: Huawei

Abstract: 

Discussion

Discussion: 

NEC – we have query on the definition of steering
Decision: 

The document was Endorsed
3.1
Coordinate system 

R4-75AH-AAS-0027
On coordinate system and direction diagram





Source: Ericsson

Abstract: 

At last RAN4 meeting in Fukuoka (RAN4#75) a coordinate system required for radiated AAS base station requirements was agreed and included in TR 37.842. Also a way forward for AAS OTA coordinate system was approved in [1].  This contribution continues the discussion about open issues identified in the way-forward.

Discussion: 

Huawei: possible to use but there is a distortion related to the Mercator diagram, so need to be careful how we use description
ALU: Agree with Huawei, useful tool to illustrate but be aware of limitations a) distortion, points on z axis become distorted. B) it’s not clear what directions included, depends on context, 

Ericsson: What distortion? We agree about the backward diagrams.

Huawei: distortion is ‘The Greenland effect’

Ericsson: Is it ok to use diagram, but need to understand limitation?

Chair: Agreed to use directions diagram (Mercator projection) in TR to illustrate pointing/steering directions, Approved. Open if it’s used to write requirements.

Decision: 

The document was noted.



R4-75AH-AAS-0037
TP for TR 37.842: Beam pointing direction and reference steering





37.842




Source: Ericsson

Abstract: 

This contribution evaluates two concepts for defining beam pointing direction as part of radiated transmit power requirement for AAS base stations.  In RAN4 two different ways of define beam pointing direction have been discussed; peak direction and centre direction. This contribution introduces a generic definition of centre beam pointing direction for beam steering in two dimensions.

Discussion: 

Chair: proposed definitions are:
Reference steering direction: is the beam pointing direction declared by the base station manufacturer different from the declared beam pointing direction associated to maximum achievable steering.  
Beam pointing direction: is the beam pointing direction corresponding to a direction equal to the geometric centre of the -3 dB contour of the main beam.

NEC: Understand need for reference direction, concern over use of word steering direction. Definition of reference steering, seems to be defined as different to another definition – more work on that. Preference is to incorporate all different shapes keep as manufacturer declaration.
ALU: Similar to NEC – don’t like term ref steering direction – why not just reference direction. Are directions declared per beam? Needs more discussion. (we have contribution)

Huawei: Correct direction to find an unambiguous way to describe pointing direction, careful how geometric centre is defined due to Mercator distortion (on circle surface or on directions diagram). Ref steering direction agree with others.

Ericsson: do other see a need to go further than saying ref steering direction is a specific declared direction.

Huawei: Reference direction is fine.

Docomo: 1) if there is more than 2 peaks how many beam pointing direction, 2) no clear def of ref steering direction so if difference between products then it’s not useful.

Ericsson: In case of beam with 2 identical peaks, it’s not problem as manufacturer will declare direction. Huawei, circle surface what do you mean?
Huawei: beam pointing direction is good, but need to decide which geometric centre to refer to i.e..e on surface of globe (circle) or on the directions diagram.

Ericsson: Contours must be done on circle surface

Nokia: Agree on reference direction. Leave steering out from term.

Huawei: Reference direction or reference steering direction we agree, its direction used for defining steering – but cannot define as being different for a particular steering angle
Ericsson: Reference direction, the relevance is that we have an additional declared test point which is reference point.

ALU: For clarification, if BS is not steering capable doe it apply?

Ericsson: If it cannot beam steering capable then it only points in 1 direction.

NEC: Confused about term reference direction, need was to identify other directions from that reference, now it’s something that’s testable? On geometric centre we have concern because its centre of 3dB contour still can have deviation, may impact accuracy.

Huawei: In response to NEC. What we are trying to address signal peak direction may not be unambiguous, need an unambiguous direction to declare EIRP.

Chair; ‘Reference direction’ is to replace the ‘zero steering’ direction we have been using for some time.

ALU: This would equally apply to a BS which is not steering capable. May make text easier to always have reference direction.
Ericsson: We are on same lines. If no steering then 5 points are 1 point which is reference direction.

ALU: not circle surface but spherical surface

TI: If I have AAS with certain No of configurations and 1 is zero steering then how is reference direction defined – no direct link between zero and reference

NEC: this was my point.

Ericsson: In situation with straight fwd passive antenna its sensible o have direction where you don’t apply steering, but with more complex, i.e. electrical  down tilt then that may not be sensible, The reference should be suitable to the system we are describing. To NEC was bad idea to start discussing testing – let’s leave out for now. 

Huawei: The ref dir would be a declared direction with no specific property that is used to describe steering.

Ericsson: Fearful we have no conclusion, 

Proposal: Reference direction is a declared direction used to describe steering per beam .
Ericsson: this has been covered

Decision: 

The document was noted.



R4-75AH-AAS-0047
TP on OTA coordinate location and origin





37.842




Source: NEC

Abstract: 

The coordinate system was discussed extensively during the last RAN4#75 meeting. As a result, RAN4 agreed the coordinate system for AAS BS as described in [1]. A way forward in [2] was also agreed identifying the remaining open issue related to Specifics of the coordinate system declaration and the Formalization of a direction diagram to be used for declarations and requirements. This contribution addresses the open issue in this way forward.

Discussion: 

Nokia: sounds a good idea that reference direction, so you can have discrete depiction of directions with equipment.
Huawei: this discussion was had last meeting, we agreed to have affixed coordinate system – if we go back we will have negative progress, The text is open for vendor to choose not to declare anything – probably not intention

NEC: we are not going back, we declare origin and reference direction. All are declared with respect to system agreed last time.

Ericsson: coordinate system is fixed with respect to the system, but up to declaration as to how its place on BS.

ALU: OK with what is attempted but wording is vague, what specifics are up to vendor.

NEC: our understanding was the origin and the Ref direction.

Huawei: can you explain how new text doe not fulfil the requirement stated?

Ericsson: Let’s not mix discussion about reference direction with the coordinate system discussion. Details of declaration can wait. We also think current text is ok

NEC: we are ok with existing text. Concern is that the WF is asking for specific of coordinate declaration for further discussion. We were concerned that that it may not be vendor declared, we wanted to reiterate that it is.

Summary : current text is ok understanding that the specifics (as from WF) are vendor declared, that is sufficient.

Agreement : The open item about the specifics in the WF for core is now closed, the current text is sufficient.

Decision: 

The document was noted.



R4-75AH-AAS-0068
TP to change the elevation range





Source: KATHREIN-Werke KG

Discussion: 

Docomo: what is motivation?
Kathrein: all coordination systems start at zero, international convention what spherical convention means, there is contradiction. Text books etc… why are we changing.

Huawei: There are more than 1 international definitions of spherical systems, keep with agreement, let’s stick to it.

NEC: We are talking about application specific interpretation – so we are fine with current, in general we are neutral.

Ericsson: several international conventions on antenna testing but nothing about definition of AAS equipment, this is new let’s move on.

R&S: Previous on coordinate systems and theta is always positive.

Kathrein: Can note.

Decision: 

The document was noted.



R4-75AH-AAS-0069
TP for Coordinate System Further Details





Source: Alcatel-Lucent

Abstract: 

This contribution presents a text proposal to fill in some of the details of the agreed coordinate system.

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0072
Updated introduction of direction diagrams





Source: Huawei

Abstract: 

Directions diagram introduction with agreed coordinate system

Discussion: 

ALU: Diagram is useful to illustrate requirements but not to describe requirements. 
Huawei: I agree, a point I the directions diagram is a direction and can be called a direction.

Ericsson: agree to that, a single direction is easy to call a direction but a shape is easier to describe on diagram.

ALU: Discuss on case by case basis.

Decision: 

The document was noted.



3.2
EIRP (2.2.2)

R4-75AH-AAS-0006
Theoretical model of EIRP and EIS requirements





Source: CATT

Abstract: 

EIRP and EIS model

Discussion: 

Ericsson: nice model but don’t understand how it helps us with requirement definition?
ALU: EIS model we can determine which is important for min requirement
ALU: agree with Ericsson, don’t need that level of detail

Huawei: agree with Ericsson and ALU , deviation from black box approach, should not describe what’s inside. Requirement is based on what’s needed.

Nokia: I agree with Ericsson et al. it’s unnecessary.

CATT: intention is not to open discussion we are ok with black box.

Decision: 

The document was noted.



R4-75AH-AAS-0007
TP on symbols for OTA requirement





Source: CATT

Abstract: 

symbols for AAS

Discussion: 

Huawei: ok but spelling of composite.
Ericsson: We are ok with changes, radiation element , but array element is already included.

ALU: Agree in general, in TR its radiating element not radiation element, RE may not be best abbreviation. also changed range of theta but other areas in TR need updating also.

CATT: WE can discuss and sort out problems.

Huawei: We are not going to approve anything so if we capture agreement, it’s enough to capture for next meeting.

Ericsson: if we can endorse things here its good.

NEC: in general ok, but need to understand, what is array element and how does it relate to radiation element ? are symbols the same.

CATT: we think radiation element and array element is different, can have offline discussion.

Decision: 

The document was return to 0089
R4-75AH-AAS-0089
TP on symbols for OTA requirement





Source: CATT


Discussion: 

Decision: 

The document was Endorsed
R4-75AH-AAS-0014
TP for TR 36.842: Text proposal on EIRP





37.842




Source: Ericsson

Abstract: 

TP capturing decisions on EIRP, as reviewed and updated from RAN4#74

Discussion: 

ALU; Good basis, on Directions diagram a ‘declared set of points on directions diagram’ – replace with a ‘declared set of directions’. Spelling of center (sic)
Huawei: In drafting rules should be British English

NEC: Reference steering direction change to reference direction.  Addition of beam characterisation text may need to find a replacement. Many places where uses word steering we prefer pointing. Compliance range is specific we would rather say compliance directions. WE also have proposal try to harmonise.

Huawei: on the steering point, in last meeting we agreed a definition of steering, as long as we are constant then we can use it. Definition of bema width needs sorting out.
Ericsson: On steering, we understood it was ok to use steering in DL, of course if you can’t do it then that’s ok also. Steering is mentioned in text already. So may need to change legacy text. On beam characterisation there is no added text on this, it’s already there

NEC: we believe steering is only referred to in square brackets, we do not object to concept of steering, but we think the term can be replaced to be generic and use a different term. Steering is a specific application.

Ericsson: we defined steering at last meeting, do we really need another word, it’s the action of changing beam pointing direction.

Huawei: there is an important distinction between a pointing direction and a steering direction, let’s be careful. 

Summary, Max steering direction or max pointing direction

NEC: we are happy with the points of maximum , but are uncomfortable with calling it steering.
Huawei, Maximum pointing directions are points at end, extreme steering is inside steering range, steering range is with respect to maximum steering direction. If we change labels then they are fixed and not related to fixed coordinate system.

NEC: extreme coordinate are points but no pointing direction, they become pointing direction when you put beam at that point.

ALU: Use of maximum steering direction in this context is ok. For beam switching, its ambiguous if its beam steering or not.

Ericsson: For switching issue, you can declare that beam is steered discretely or have several beams , the choice is perhaps up to vendor information is same either way.

NEC: although steering is defined , it’s not in text of description.

Huawei: ALU pointed out, there are 2 descriptions 1. Is pointing directions, the other is steering of beam. However the important thing is requirement stays the same whichever way, I think the text provides that, equation is not changed depending on how you choose to describe it.
Ericsson: we prefer steering but can accept ‘maximum achievable beam pointing direction’ is that ok?

Huawei: that does not describe what we agreed previously. We agreed to refer to maximum with respect to the ‘reference direction’, we should stick with that.

NEC: We agreed WF in Rio, but not sure we agreed that.

Ericsson: Use of beam maximum steering direction is an issue are there other issues? 

NEC: The original text is generic, to describe all situation, the new text is specific and lists some items which are more specific including terminology we disagree with.

Nokia: Is ‘maximum beam pointing direction achievable by steering’ nok?

Ericsson:  Above is ok , to NEC many terms are in square brackets as we need definitions. We have agreed we need beam width but it needs better definition. We are attempting to make progress by better defining things we have agreed.
NEC: to Nokia steering is still a problem. On the declarations list – we are to list as bullets but need to be careful with terms. E.g. you say beam width depends on beam direction, what if you change beam for different purpose.

Chair: different beam width is different beam subject to new declaration

Ericsson: We have to move away from general statements, with regard beam width, it’s ok for beam width to vary when you steer. To Nokia proposal there are problems.

ALU: If 1 BW is subject to 1 set of declarations how do we deal with large numbers of beams widths (or range)
Chair: I agree we must solve

Ericsson: Compromise, beam width is declared for reference only and not maximum directions. Does that solve NEC concerns?

NEC: That’s probably ok.

Ericsson: in proposal the use of the term maximum steering direction does not imply anything about the implementation of changing the beam direction of the AAS BS’ 
Ericsson: if we keep maximum steering direction but keep disclaimer is that ok?

Huawei, regarding beam centre direction/beam pointing direction ALU had issue with this can we try to solve this.

Way Fwd (proposed modifications to TP): 
1) make disclaimer about implementation of steering 
2) remove declaring of Beam width at max steering direction, but keep for reference direction. 
3) change term ref steering dir to reference beam direction. – assume with disclaimer we keep term max steering direction.

4) remove sentence about identifier

Chair: these proposals will be captured in TP
Huawei. back to reference direction – add word beam to that.  Reference beam direction

Ericsson: OK

NEC: disclaimer is way out but we don’t understand why max beam pointing direction is not acceptable. For clarification, 

TI: why beam pointing direction vs. steering is linked – we see them as separate: Our preference is to have BW for max steering direction.

NEC/Ericsson: yes they are different.

Ericsson: these are compromises, can we agree some compromises.

NEC: Beam identifier also needs more definition, how we give it a name can be put in conformance.

Ericson, add WF point 4. Anything else?

NEC: EIRP accuracy compliance range

Ericsson:  to ‘EIRP accuracy compliance direction set’

Chair: Can we agree WF list?
Decision: 

The document was return to 0090


R4-75AH-AAS-0090
TP for TR 36.842: Text proposal on EIRP





37.842




Source: Ericsson

Huawei ok with current version

Discussion: we are ok 

Chair: Email version from Tom Chapman at 10:39 (copied to chairman’s inbox).
TI: it’s not clear if there is mention of minimum or maximum beam direction.
Ericsson: Yes

Ericsson: we have solved the missing bullet

CATT: We ponted out there is misleading paper related some agreement in previous meeting, we need more time to check, see if there are more clarifications in next meeting Errors in text already in TR.
Sprint: 
Decision: 

The document was Endorsed
R4-75AH-AAS-0032
On radiated transmit power and polarization





Source: Ericsson

Abstract: 

This contribution gives some background on how polarization properties for radiated transmit power can be captured for AAS base stations in an implementation neutral testing efficient and future proof manner.

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0048
TP on EIRP accuracy and beam declaration





37.842




Source: NEC

Abstract: 

A Way Forward on EIRP requirements was approved in [1]. During RAN4#75, several TP on EIRP accuracy and beam declaration [2, 3, 4, 5, 6] were proposed but none could be agreed.

In this contribution, we provide a revised text proposal trying to merge contributions discussed in RAN4#75.

Discussion: 

Decision: 

The document was noted.


3.2.1
Directions

3.2.2
Terminology 

3.2.3
Basis of beam definition 

R4-75AH-AAS-0049
Proposal on EIRP Level Declaration





37.842




Source: NEC

Abstract: 

The current AAS TR [1] includes radiated transmit power requirements. The radiated transmit power requirements are placed on the accuracy of the declared EIRP that is presumed to correspond to an AAS BS beam. A beam is currently defined in the TR, however, for the purpose of declaration of the EIRP value, the current definition needs to be further clarified. In this contribution, we consider the options for which a beam could be defined for the purpose of EIRP declaration and make a proposal accordingly.

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0059
On beam definition





Source: Huawei

Abstract: 

Discussion

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0061
Beams and AAS-ETAC





Source: Huawei

Abstract: 

Discussion

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0070
On Beam Direction





Source: Alcatel-Lucent

Abstract: 

This contribution presents some views on the “beam direction” concept.

Discussion: 

Decision: 

The document was not addressed.



3.2.4
TS draft text

3.2.5
Value

R4-75AH-AAS-0087
EIRP accuracy for AAS





Source: Vodafone
Abstract: 

Discussion: 

Huawei: 1)The references that state variation is low are based on a single frequency rather than a freq range, 2) with AAS device amplifiers and filters may be more like a UE so maintaining BS requirements is already a challenge.

NEC: Concern that reference used to justify the TRX value is based on contribution from Kathrein, this was based on a single TRX used for non-AAS was not a ref for AAS. AAS may use new technology so different accuracy so this is not applicable. Ref 3, was not based on specific equipment just given as ref to impact and again for non-AAS. Claim about many systems existing with such a small value, we are not aware of such a commercial AAS system.

Kathrein: was misunderstanding from NEC – paper has 10 TRX modules in last meeting so we think we can ignore this comment.

Vodafone: regarding NEC we are not proposing 0.24 or 0.5 but 1dB we believe this is achievable and should form basis for AAS. There are contributions that state with lower power you can improve accuracy. Regarding array error we think more discussion

ALU: we agree with network vendors, we oppose tightening the requirements, at the moment the accuracy is 2dB for both BS and E showing power does not improve it.

NEC: To Kathrein the ref is 2465 from Prague.

TI: We support this proposal for the terms in the table although we thing array error could be 0.8dB but overall 1.5 is good value for compromise

Ericsson: 1) measuring equipment and seeing deviation, there is a high probability that an individual device is within a smaller window. 2) of course we can have a requirement which is low and we will need to build to meet that requirement, that will affect the cost, we should take care we don’t mandate all AAs are Ferrari when a ford may be acceptable. Hence we think we should look at what is needed. 

Huawei: Clarification, ref for filter performance, I was referring to filter performance more than amplifiers, the filters are much harder in BS rather than UE and this is what causes the problems, this is very difficult to build high Q filters in small devices, if we get to tight it will be too costly and may also exclude operating bands as the requirements become impossible.

Nokia: confidence level limit, need margin for that.

Huawei: current level of confidence is 95%

Decision: 

The document was noted.

R4-75AH-AAS-0002
Power amplifier accuracy for active antennas with multi amplifiers





Source: KATHREIN-Werke KG

Abstract: 

For active antennas with more than one power amplifier is a transceiver accuracy from at least 1 dB needed.

Discussion: 

ALU: For clarification, in case of single PA, more complex distribution network, has the variation of that been taken into account
Kathrein: Sim is only for AAS,

Ericsson: With the accuracies are the values sd or 3sigma.

Kathrein: its sd

Ericsson: then the 3 signal total variation is 3dB higher.

Kathrein: it’s a flat probability between the values – not sd.

Ericsson: you would have a distribution normally.

Kathrein: problem is its in DB not watts so distribution is difficult

Ericsson we think figures with flat dist show worse performance.

Huawei: we have no acceptable value so why use it as a requirement.
TI: it’s not clear how this is related to statistics , value is consistent with previous contribution.

Decision: 

The document was noted.



R4-75AH-AAS-0005
Discussion on EIRP accuracy requirement for AAS





Source: China Mobile Com. Corporation

Abstract: 

The EIRP accuracy requirement is one of the most important RF requirements for AAS BS and there is no consensus on this requirement after several meeting discussion. This paper further analyses the transceiver accuracy, array accuracy and steering accuracy of AAS, which are considered to be the most important factors for deriving EIRP requirements. 

Discussion: 

ALU: On prop 1, do you want to have requirements on conducted power or use it as a basis for the EIRP accuracy. Also I do not agree that lower power makes the accuse better
CMCC: We prose conducted requirement for TRX accuracy of 1dB. We need conducted as we need to test this in current text facilities. 2) we have tested a lot of small BS and found conducted output power are better than spec req.

Huawei: Findings are that Home BS have better accuracy than Tradition BS?

CMCC: Big BS also perform better than req.

Huawei: what is No of BS? Once again we expect a small sample to be better than requirement due to distribution.
TI: EIRP formula, did you consider the linear value in the table 2) the proposal of 2.25 or a value between 1.65 and 2.35

CMCC: according to formula we get 1.58dB but we look at simulation results and 2.25dB from Ericsson paper on effect of system throughput so compromise at 2.25dB

Ericsson: Comment about BS performance now, we are looking at future BS not current, we need to set level at reasonable limit that does not limit innovation or fair trade between different req. We should look at what is needed not the gold plated version.

Huawei: I agree with Ericsson. Same comments as made for Vodafone paper, we must consider that these requirements apply over freq, and we don’t want to restrict the operating bands we can address. The smaller filters get the more difficult this is. Highlight the possibility for operators on a commercial basis to ask for better accuracy , this is a minimum requirement.

Vodafone: on calc to get 1.58dB , it should be 1.5dB ? we agree with contribution, and hope to get some decision here. Array error we can agree (but it’s not proven we can live with it). The current base line that’s 2dB is not justified, so we cannot agree. We would like to see a justification why 2dB is needed, and products where this is the case. The band argument is included in the value we have proposed. We would like to see how to move forward.

Huawei: We have seen 2 contribution on network impact, and one from TI showing what happens if the value is lowered. Are there simulation results that show smaller variation improves the situation? The assumption that power drops is not the issue but the variation.

TI: evaluation by Ericsson and Huawei is underestimating impact, as operators deploy different frequencies so continuous coverage cannot be assumed. 2) the variation around the nominal being symmetrical is assumed this may not be correct. Another motivation is that the regulatory issue, it’s risky to have a BS that is up to 2x the nominal value.

Vodafone: we agree, disagree with simulations presented. As most values go below. Within the tolerance you can be inside the big window.

CMCC: clarification on Vodafone value should be 1.5dB

Huawei: It’s possible to pt further limitations in a commercial agreement, does not need to be in general req. We are talking about min level, not specific applications. Q 1) reference to measurements which are better than certain values, but have not given the average value so does not back up the argument that power is low. If you have a vendor that underperforms with power then you can use another vendor? But if we make value to small here we may not have devices at all.

Kathrein: remember 40W +2dB is a 60W PA do we have this?

Ericsson: We are trying to make a future proof requirement, in AAS will we always have a single 40W PA, no. Also it’s not just the PA that causes variation, there are filters etc. Are we trying to solve a problem with a macro TX today or a future req.

Nokia: When declaring a vendor could declare EIRP could also declare other parameters such as PAR.

TI: We are not talking specific application, all BS should comply with regulatory issue.

Decision: 

The document was noted.



R4-75AH-AAS-0008
How to specify EIRP accuracy value





Source: NTT DOCOMO INC.

Abstract: 

Document for approval.

The vales for discussion on EIRP accuracy are proposed by vendors. However, the values are not evaluated based on the same condition. In this contribution, we discuss how to specify the value of EIRP accuracy.

Discussion: 

Ericsson: We have said before we view the error model to be to approximate and we took a different approach.
Chair, can we accept the proposals?

Ericsson we have problem with p3

Docomo: in Proposal 3, we should assign the values independently by averaging or agreement, not that they are independent.

Ericsson: we cannot agree that this model is the way to decide the value. We think it should be what is needed. Model can be used for guideline but not final value.
Docomo: Is comment for prop1?
ALU: How do we weigh contributions using different methods.

TI: Agree with Ericsson that there are other phenomena that are not captured, but for sake of compromise can we agree.

Ericsson: what the 3 factors are and how they interrelate depends on the system being built.

TI: how do we compare contributions from other methods? How do we compare?

Ericsson: we do not believe that we will have an analytical model to decide this.

Docomo: We believe proposal 2 cover the issues. How about to agree conditions for next meeting.

TI: we agree with Docomo, useful to compare different proposals

Huawei: Comment from Nokia about contribution of confidence level and examine evidence and apply a confidence level.

Ericsson: discussing thing separately, we don’t abject to proposing numbers and discussing them but can’t agree that they are independent.

The following is endorsed
Proposal 1; As the value of each factor in 3 errors models, which are transceiver accuracy, steering error and array error, depends on the individual AAS BS, the values that are evaluated under the same condition or not should be exhibited and identified for the sake of discussion.

Proposal 2; Based on the proposal 1, if it is difficult to exhibit the values and its evaluation conditions, at least the rationales and justifications why and how the values of each factor are reasonable should be clarified.
Proposal 3; Appropriate values of each error factor should be discussed independently, 
Decision: 

The document was noted.



R4-75AH-AAS-0060
EIRP accuracy value





Source: Huawei

Abstract: 

Discussion

Discussion: 

Already cover all points.
Decision: 

The document was noted.

Way forward
ALU: TI and Vodafone don’t trust existing simulations, should we look at agreeing some assumptions to move forward.

Vodafone: yes we would like to look where the 2db requirement came from?

Huawei: I would like simulations that show what’s needed, not what background is but why it is not the correct number, suggestions on proper simulations should be made?

Vodafone: why is 2dB the right number? Agree to come back with more explanations of where the number come from for next meeting.

Ericsson: Underlying issue is assumption of 2db for conducted part or not, other simulations will not lead to a short solution. As said there is no 1 analytical way, there are many opinions and none are more valid than others. Can we take a value and try to achieve a compromise.
Sprint: accuracy of declared value, does it matter if its 1.5dB or 3dB as it a value you can meet?

Huawei: in principle that’s correct but as you measure over freq you will not have same power over all freqs. Antenna also a BW related performance etc.

NEC: similar to Huawei, if single TRX single direction etc. then yes its trivial, but AAS has array, need to meet low middle high, different directions etc. Lots of variation.
Sprint: Those factors, we agree it’s not as simple as 3 factors, method is not so important.

Ericsson: The answers to all the questions are possible but it will add expense, value should allow scope for all products not gold plated, can we take value in middle and compromise.

Kathrein: propose we close and reflect after lunch.

Samsung: Support Ericsson proposal, we don’t want to go back, it will be very time consuming. Get proposal and see if we can compromise.
Huawei: If all contributors have measurement campaigns can they also provide the mean. We also would like confidence level.

Sprint: can it be freq specific across the band.

Chair: Lunch – please see if there is a number you - u can consider as a compromise in line with Ericsson’s proposal
Suggest 2.1dB – can we think about this.
3.3
OTA Sensitivity 

R4-75AH-AAS-0009
How to weight and combine the received signals for OTA sensitivity requirement





Source: NTT DOCOMO INC.

Abstract: 

Document for approval.

When the array combiner is not included in AAS BS, how to combine the received signals should be discussed. In this contribution, we discuss on how to weight and combine the received signals for OTA sensitivity requirement.

Discussion: 

Ericsson: requirements should be system requirement on whole BS, in fig 2 and fig3 the impression is the AAS BS is separate from the BB demodulator and the combiner, but the BS already includes the demodulator. Not clear why we need to describe 2 types of BS. Different combining may affect declared sensitivity level declared but not the requirement itself.

Huawei: Agree with Ericsson, deviation from the black box approach trying to define new interfaces in the box.  Difficult to say implementation is one or other may be mixture, also not possible to specify a typical combiner.

Nokia: I empathise with concept but agree with black box approach

Docomo: AAS may include demodulator – or not, it’s not clear in current TR. We only capture here does not include demodulator but focus on how to combine, there are 2 types how to combine, if AAS include combine function we should not include typical. But if it does not we should include a typical.

Ericsson: Sensitivity in 36.104 it is on whole BS including BB, this is important as RF and BB can be balanced to meet requirement, in AAS it would be a different approach to say there is no BB. Typical array combiner would place restrictions on AAS. We are interested in system performance, by limiting sub system this would restrict.

ALU: all requirement are on AAS BS not AAS separate part which includes demod.

Huawei: We agree, if you don’t demodulate you cannot define sensitivity.

Docomo: We understand sensitivity Req. the demod is needed of course, but in 36.104 there is no definition of demodulator capability. We don’t discuss demod only how to combine, if AAS has no combiner then steering and beam forming is performed in other function. We need to know which area OTA sensitivity is met or not.

Ericsson: If an AAS as a system does not include a combiner then you can only type approve with that function, if you use another function it’s not a requirement on sensitivity.

Huawei: What area do we not have a description of, we have a RoAoA as discussed which represent the range of angles which you meet sensitivity, but the way sensitivity is defined it must have a demodulator, it’s essential.

Docomo: typical combining is optimise the weight on each angle (max SNR or something) if AAS does not have combiner, steering or beam change could not apply.

Ericsson: An analogy is with today’s BS, you may or may not have a turbo decoder, but the spec does not change depending if you do or not. There is no need to define how combining is done.

NEC: OTA sensitivity is based on declaration, if we declare the type of combiner we don’t have to make differentiation between types, I think we do not need to discuss different types.

Huawei: The suggestion in that combiner and demodulator are not part of AAS BS

Ericsson: combiner, demodulator, etc all part of BS.

Nokia: this is sub system, is it matter of standardisation to standardise sub systems.

Agreement proposal (return to)
 1) Combiners (however implemented) is part of AAS BS

2) Demodulator is part of AAS BS

(3) requirements are set on AAS BS 

4) OTA sensitivity Requirement is implementation independent

5) the term product (or AAS BS product) relates to implementation, we are specifying requirements on an AAS BS
Endorsed
Docomo: should combiner be included in one AAS product?

Chair: I believe so 

Ericsson: we should not compartmentalise the HW
Samsung: not clear what the disagreement is, if sensitivity is throughput, to achieve such throughput as long as we agree that sensitivity is whole system.

Ericsson: we agree, the document was questioning this, and looking at a subsystem.

Ericsson: the term product is implementation we are specifying a BS

Decision: 

The document was noted.



R4-75AH-AAS-0013
On OTA sensitivity





Source: SEI

Discussion: 

Ericsson: terminology with cell and user specific not sure if it applies in UL. Can understand the difference between static combining and variable combining. We think will always do some dynamic beam forming
Huawei: we don’t think UL, all UL signals are from individual UE’s so can t see the distinction. Also the idea combining is made in one way or another is not very easy concept as often its combination of methods.

NEC: Same as Ericsson, cell specific is cell wide? And maybe cell is high value, and interpreting user specific is having more aggressive (lower) to pick up the signal then using the combining, if one can meet the general cell wide then can also meet the more aggressive user sensitivity.

SEI: we also think in future ASA will use BF but this may not happen soon so need to go step by step. There are papers also discussing cell specific and user specific sensitivity. The area of the RoAoA should be same in all conditions.

Ericsson: There is no need to discuss what type of combining is used, and even if there were its Rx diversity and that exists today, it’s not in the future its today. If the RoAoA is same there is no need to set up 2 ranges.

Nokia: agree with Ericsson

ALU: If it turns out the req. covers both cell and user  do you prefer to still treat them separately?

SEI: We don’t mean we don’t want single value of sensitivity, we think it’s more efficient on cell wide area.

Decision: 

The document was noted.


R4-75AH-AAS-0028
Declarations relating to the OTA sensitivity requirement





Source: Ericsson

Abstract: 

Following recent progress and agreements on the OTA sensitivity requirement, a draft core specification text is provided for discussion in [1]. This contribution collects together a list of declarations that should be made specifically for the OTA sensitivity requirement. In addition to these declarations, it should be noted that a large number of other MSR declarations will be needed as in today’s specifications. These are summarized in a companion contribution [2].

Discussion: 

Decision: 

The document was not addressed.
R4-75AH-AAS-0022
TP for 37.842 on the OTA sensitivity requirement





37.842




Source: Ericsson

Abstract: 

Text proposal capturing means to set the OTA sensitivity requirement

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0033
On OTA sensitivity and polarization





Source: Ericsson

Abstract: 

This contribution gives the background for how polarization properties of an AAS base station can be handled with respect to OTA sensitivity.

Discussion: 

Decision: 

The document was not addressed.



3.3.1
RoAoA

R4-75AH-AAS-0010
Consideration on how to define OTA sensitivity requirements





Source: NTT DOCOMO INC.

Abstract: 

Document for approval.

This contribution discusses on the core and test requirement for OTA sensitivity.

Discussion: 

Huawei: In Annex, it’s a little too much to say that you are adding every conceivable RoAoA , maybe should be per EIS.
On P2, describe it as phi=0 and theta=o, there may be ranges which origin is not included, maybe need to consider origin not being in RoAoA. P1. ‘with any weighting’ this opens up for OTA sensitivity to be in 1 direction is that intention.

Ericsson: Q. Are TP’s in fig3 for conformance declaration only need to declare the blue are and not the individual RoAoA (orange)

Docomo: P2, we theta=0 and phi=0 may change to ‘ref direction’, to Ericsson wish to declare the blue area and orange areas, sensitivity met at test point, for test case need to know which weight sensitivity is a TP.
NEC: Few fundamentals we need to understand. We understand we want o declare OTA sensitivity, 1) we must have cell wide intended area of coverage, it’s not clear if this is blue area or orange. For us OTA sensitivity and cell wide coverage, anything beyond that is an extension and should not be mandated. 2) we are not sure how to link the declared value to the non-AAS ref sense value.

Huawei: we have contribution 76 to try to address this problem.

Ericsson: on issue of cell wide coverage as they are RF requirement, we don’t see need to refer to cells. We have RoAoA over which you can meet OTA sensitivity just talk about total area.

NEC: we agree if possible what is cell wide coverage area.

Docomo: Our intention is a min req. in non AAS min requirement is =101.5dbM (or something) if we don’t specify min requirement there is no min requirement?

NEC: we agree with Docomo that’s why we have conducted rx sensitivity, this is for OTA.

Ericsson: 

Decision: 

The document was noted.



R4-75AH-AAS-0015
OTA sensitivity testing





Source: Ericsson

Abstract: 

This paper outlines some options for setting the test points for OTA sensitivity
Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0019
OTA sensitivity framework





Source: Ericsson

Abstract: 

Discussion on how to define the OTA sensitivity requirement considering the proposals and architectures discussed at RAN4#75

Discussion: 

Huawei: we see many similarities but will focus on differences. 1) currently we have no info what happens outside the RoAoA so easy to do inside requirement, but be careful not to hamper things outside the range. 2) “At different points in time, the passive combining may be set such that the sensitivity RoAoA is positioned at different points within the receiver redirection range.” This should be reworded.
NEC: There are a lot of new definitions and terminology, but does not explain how it’s used and for what purpose, we have not seen OSDR (Ericsson it was in failed WF). Also direction range how is this used. Our contribution is simple and reflects a minimum.

Nokia: OSDR and multiple OSDR is good idea, does it say that it’s a single OSDR or number active at once.

Ericsson: Single RoAoA is positioned. To NEC figure at top of page 4, your proposal is that just declare 1 sensitivity RoAoA not test of redirection range and set requirement on that. This does not cover semi static functionality, this takes into account combining in RDN. Huawei sensitivity RoAoA outside redirection range sounds complicated.
Decision: 

The document was noted.



R4-75AH-AAS-0050
Proposal on Declaration for AAS OTA Sensitivity requirements





37.842




Source: NEC

Abstract: 

OTA sensitivity requirements were investigated and discussed extensively in the recent meetings. Way Forwards [1, 2] on OTA sensitivity were approved during the last RAN4#74 and RAN4#74bis meetings, but a new Way Forward [3] was not approved in RAN4#75.

This contribution addresses the open issue on vendor declared coverage range and makes corresponding proposal on the OTA sensitivity requirements.

Discussion: 

Ericsson: agree with most of what is said, but don’t like the term cell wide coverage. Maybe for the largest RoAoA. One thing missing is what happens if it’s possible to reposition the RoAoA, the figure almost suggests this. We think the blue area and the orange area.
Huawei: We see commonality with our views. Q1. pg 2 bullet 1, refer to an area are these refer to the RoAoA?, Q2bullet 4) is this referring to bullet 1 or 2.

NEC: 1.Referes to the cell area, 2. refers to 1st bullet.

Docomo: we have similar view, Q1, propose addition declare but not clear how many values you have, our preference is relationship between EIS and ref sense should be defined.

Nokia: We agree a single RoAoA should be a single thing.

Decision: 

The document was noted.


R4-75AH-AAS-0073
OTA sensitivity terminology discussion





Source: Huawei

Abstract: 

Terminology for OTA sensitivity requirement is discussed

Discussion: 

ALU: difference between Ericsson and this one, is just terms and the envelope range

Huawei: that sums it up.

Ericsson: Difference are concept of receiver aim direction and if we track its envelope. Not necessary to choose a particular direction s a special one. Inner or outer envelope, easier to use outer. Don’t have to define extra term and diagram is more clear.
NEC: Concern about receiver aim direction, sensitivity in a certain point is not important just area.

Huawei: We essentially agree, we just don’t say anything about what happens outside the range, so it’s possible to attribute a direction is its convenient to describe redirection. 75 describes some of this, if you don’t have a direction to apply it to.

Ericsson, we don’t need a direction to describe redirection, we can just use the coordinate system and visualise it using directions diagram. Want to avoid long discussion on defining rx direction.

SEI: on Aim direction, don’t understand what it means, if combining signal is BBU will we still have aim direction.

Huawei: Use point to describe moving a point

Ericsson: it can be done using coordinate system. Don’t want a ‘special’ direction. We don’t need to.

Huawei: in some way we need to describe how we move this group,.

Nokia: I agree with Ericsson.

NEC: Q. how to choose EIS value

Huawei: We Define OSDR, which is OTA sensitivity Direction range as something that groups and EIS and a RoAoA for which the EIS is fulfilled. They are always paired, if I change EIS then I get new RoAoA, new declaration. We think that’s useful.
Ericsson: OSDR contains the rx redirection range the sensitivity RoAoA and the EIS.

Huawei: yes
SEI: what do you mean by moving direction

Huawei: don’t care how it’s done, could be twisting the tower (if it’s part of BS) it’s just making the range go in another direction, could be phase dist in RDN.

TI: Q1 to Ericsson how many OSDR should be declared, 1 or is it optional Q2, RoAoA shape are we assuming when we reposition is the shape same or different.

Huawei: 1. At least 1, 2. Yes we think shape is maintained.

Ericsson: 1.OSDR at least 1., cant mandate its more than 1, but should be possibility to do more. 2. We have no strong opinion may need further consideration. 

NEC: Try to bring NEC view, look for min core req. the blue circle (in contribution) we tie it to intended coverage area and call it min req. Many things can happen inside, may have better value of EIS this is optional for us. We believe there may be a spot outside the blue, this is extended coverage – how is it covered?

Huawei: you are referring to a single RoAoA with a EIS. Yes that's a minimum. The 2nd extended coverage area is covered by another declaration.
NEC: we have problem with redirection range unless its option

Huawei: in our view its optional.

Ericsson: 0019 describes this, Receiver redirection range can be exactly the same as the sensitivity RoAoA, so in that sense its optional.

Nokia: simultaneously, the RoAoA if you have multiple redirection ranges inside this it’s a problem.

Decision: 

The document was noted.
R4-75AH-AAS-0075
OTA sensitivity conformance test directions discussion





Source: Huawei

Abstract: 

Discussion on how to define directions for conformance testing

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0077
TP OTA sensitivity





Source: Huawei

Abstract: 

TP on OTA sensitivity
Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0086
Consideration of directions for AAS OTA coverage areas





Source: Nokia Networks

Discussion: 

Ericsson: Good point that the word simultaneously may need some better definition, proposal is along correct lines. RoAoA is area without reconfiguration.
NEC: Assume can achieve low sensitivity with a specific direction i.e. a single spot but in any direction, not simultaneously but can be moved around. It is covered.
Docomo: In prop 1 you propose vendor declare timing but could not understand why?

Nokia: time interval in this concept is how long it takes to re-orientate the redirection area.

Ericsson: Different topic, with single spot, capability is associated with its own OSDR. If its instantaneous it’s a sensitivity RoAoA, if it not instantaneous then it define by a redirection area. 
Huawei: Declaration range is not where you are needed its where you can. To Nokia, we believe it’s possible to have simultaneous processing to address a number of directions at the same time. The interference is not part of the issue. Redirection is longer than TTI but does not need to be defined.

Nokia: clarify, one of the reasons is that you may have pre-tilting adjustment which would take time, it’s not available all the time it takes time to change.

Huawei: This is consistent with our proposed description. The simultaneous part is with 1 setting.

Docomo: we shouldn’t limit the requirement to less than a few seconds etc, 

Nokia: The whole contribution on basis OSDR area and the receiver redirection area, there is only a single OSDR active in a redirection area at once.

Decision: 

The document was noted.



Summary

Can we agree on the following, then check implementations and see if there are any implementations which are prevented by these concepts.

OSDR

Redirection Range [blue area on many directions diagrams]
EIS

RoAoA [orange area on many directions areas]
Names may change, if reason is found that these do not work then we think again.
Samsung: we are discussing direction and redirection, want to show AAS performance but from spec point of view has to define a min requirement for the req. NEC to declare the max RoAoA seems min EIS needs to described by spec. What is benefit of the additional requirements.
Nokia: favour the Ericsson way of wording in 19 and 50.

Ericsson: can we take the concept of these definitions for now, regarding the coverage area and minimum, there should be something you can apply to a cell, but not good to discuss coverage areas.
NEC: understand problem of maximum area, we don’t need maximum area, so make it declared. Don’t want to tie to EIRP. 

Huawei: regarding RoAoA, it’s reasonable to declare the RoAoA for which your product was designed. If that happens to be a 1deg area then you have to pursued your customers that’s useful.

Ericsson: the terminology, I appreciate its got some complexity, but it’s in all the proposals we have seen (with slightly different names) and it describes all implementations we have described. In means time check if it doesn’t work. In terms of max min coverage area, it would be useful for some guidance so you don’t get a definition over a tiny area.

NEC: The proposed terms define the areas but do not describe the minimum.

Ericsson: Propose we take terms and check.

Proposal 1: Take the terms above and check to see if they work for all implementations and methods of min requirements.
Huawei: in 0075 we have done this stress test

Ericsson: we have also satisfied ourselves they are ok, but other companies perhaps need to.

NEC: From 0050

Proposal 2: For min declarations agree the following from NEC 0050

1. The manufacturer shall declare the EIS and an area that is intended as the cell wide coverage. EIS shall be equal or better than the declared value anywhere within the declared coverage area. For this area, OTA requirement is supposed to be met instantaneously.
2. Optionally, the manufacturer can also declare additional areas where EIS is equal or better than the declared value in (1) above. For the additional areas, the requirement may not be satisfied instantaneously. over the whole declared coverage area.
3. It is not excluded that the manufacturer declares additional OTA sensitivity values and corresponding areas.

Chair: let’s try to sort out using same terms from the 2 proposals.

Docomo: What is OTA sensitivity value, is it EIS (answer yes)
Ericsson: Proposal – assume 1st 3 bullets from NEC, assume/double check terminology is acceptable to describe these 3.
Samsung: can we make further agreement, prop1 above, ok, to make minimum optional can be further discussed.

Nokia: on point 2, add if additional range by vendor declare the exceptional are is not simultaneously in use.

Huawei: In the case where these areas cannot be instantaneously covered that should be declared.

Chair: in general the proposals in minutes are agreed, a WF will capture these with the correct/acceptable language.
NEC to do WF 

R4-75AH-AAS-0091
Agreements on OTA sensitivity





Source: NEC

Abstract: 

Discussion: 

TI: Bullet 3 is redundant.
Ericsson: We don’t believe receiver redirection range is 

Chair; free discussion not captured

ALU: we believe this is not really comprehensible, not sure if we can endorse.

Ericsson: I think this captures the discussion so far.

Nokia: I can accept with the explanation of option 2.

ALU: I understand what it’s trying to say, for anyone else, the text should be approved so other can understand. Its currently not very clear.

Ericsson: This is not a text proposal, its capturing what we have agreed on.

Chair: this captures the concepts that have been discussed and understood in the meeting it does not form part of the TR text.
Ti: let’s not agree document, but agree to continue discussion based on the doc

Decision: 

The document was Endorsed
3.3.2
OTA sensitivity declaration power level definition

R4-75AH-AAS-0016
On the need for declaring combining for OTA sensitivity





Source: Ericsson

Abstract: 

At RAN4#75 there was some question as to whether there is a need to declare the type of combining in baseband. This contribution examines the issue

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0074
OTA sensitivity declarations discussion





Source: Huawei

Abstract: 

Declarations for OTA sensitivity discussion

Discussion: 

Decision: 

The document was not addressed.



3.3.3
Terminology 

3.3.4
Min value vs. declared only

R4-75AH-AAS-0035
Radiated transmit power draft specification text, updated version





Source: Ericsson

Abstract: 

This document captures a first draft for specification text for the radiated TX power requirement, including comments received during RAN4#75. The document is not intended for approval and is likely to be revised further, but since comments from companies have been collected in the document it should be attempted to use this as a starting point for refining and getting to final specification text in future meetings. We encourage all involved parties in the discussion to use this draft as a starting point for formulating the radiated transmit power requirement for AAS base stations. We have presented a series of similar contributions already; this is the latest version, based on [1]. This version is revised and updated based on the discussion at last meeting and feedback received after last meeting.

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0076
OTA sensitivity and reference sensitivity





Source: Huawei

Abstract: 

Recapitulation on proposed way of connecting reference sensitivity with OTA sensitivity
Discussion: 

Decision: 

The document was not addressed.



3.3.5
TS draft text 

R4-75AH-AAS-0034
OTA sensitivity draft specification text, updated version





Source: Ericsson

Abstract: 

The RF core OTA sensitivity has been discussed for a long time. This contribution holds draft text for a section capturing OTA sensitivity in the AAS RF core specification to be developed by RAN4. We encourage all involved parties in the discussion to use this draft as a starting point for formulating the OTA sensitivity requirement for AAS base stations. We have presented a series of similar contributions already; this is the latest version, based on [1]. This version is revised and updated based on the discussion at last meeting and feedback received after last meeting.

Discussion: 

Decision: 

The document was not addressed.



3.4
OTA Testing 

R4-75AH-AAS-0040
TP for TR 37.842: Adding structure to section 10 for OTA test methodologies





37.842




Source: Ericsson

Abstract: 

This contribution elaborates around how background information shall be captured in the TR 37.842 in a way making it easy to develop an AAS base station conformance specification. The contribution proposals some general principles for handling test methods for AAS base stations. Before adding aspects of AAS base station testing in TR 37.842, a structure must be agreed.

Discussion: 

Huawei: Proposal 1 and 2 we agree to, some statements need to be sorted out, requirements for multiple connectors need to be treated by uncertainty (not just OTA). Uncertainty contribution descriptions are missing, aspect of DUT interacting with test facility needs a means to describe, not in current structure.
NEC: Support proposal.

ALU: Q. ‘Method adopted only..’ what does adopted mean?

Ericsson: intention is need to capture test methods in TR, then take step to put in TS.

Nokia: Generally agree, similar to Huawei some details need working on.

Ericsson: regarding Huawei, conducted part – we agree it needs to be in TR but want to focus on OTA.

Decision: 

The document was noted


3.4.1
Measurement Uncertainty


R4-75AH-AAS-0080
Discussion on current OTA conformance specification





Source: Huawei

Abstract: 

Discussion on the content of TS34.114 and its applicability for AAS

Discussion: 

Ericsson: In general we acknowledge the conclusions, we agree not to directly reuse UE tables. Regarding BS and how it effects measurement uncertainty, the table should make it clear in uncertainty budget if it is a problem.

Nokia: Agree clear difference between BS and UE, they will form different test budgets. 

Ericsson: Can we make some agreements on multiple test methods in notes.

Huawei: important to capture the DUT into account, don’t want the structure to get in way of that.
Ericsson: we are not worried about this issue, we feel it is handled in uncertainty budget by setting size of quiet zone. 
Nokia: Agree with Ericsson, the size will be in table. Huawei point the coupling between test equip and DUT risk of effecting test uncertainty.

Huawei: difference is with different size of object, it does not affect coupling but will affect the quiet zone.

Decision: 

The document was noted.


R4-75AH-AAS-0036
On AAS conformance test requirements





Source: Ericsson

Abstract: 

The main discussion in the AAS WI has so far been on RF core requirements for AAS base stations. It have been noticed that to conclude the RF core discussion and create a specification, it is necessary to look into how to measure parameters required for radiated transmit power and OTA sensitivity requirements. It is also good to start the discussion about how to create a conformance test specification for AAS base stations.

Discussion: 

Huawei: lots of commonality, but differences. Using standard horn may not always be best, other could be used. Uncertainty budget, description looks fine but assumed no uncertainties are log normal. Outcome is assumed to be log normal, deal with linear and lognormal ones separately (0078). Measurement test parameter list and test uncertainties useful to have a number of reference implementations of BS, so can see how uncertainties vary with DUT (78)
Nokia: Paper looks good, other ref ant we agree, and log addition.

Ericsson: standard gain horn vs. dipole, is experience is to get uncertainty to level needed for BS it’s hard to find dipole but gain horn is better. Of course any antenna should not be excluded. Regarding log normal, all contributions must be handles independent so they can be summed. It’s based on ….(chair, missed reference)…… guide so to change is complex.

Huawei: it’s not as complex as you think (log normal issue), we should not assume errors in calibration and measurement are fully independent, use the dependence to cancel out some errors.

Ericsson: …. Solved this long time ago for near field scanners with variable ‘c’ and conclusion was all contributions were independent and makes maths much easier.

MVG: Errors are independent, decided in IEEE, we should follow same approach, also it approach used for 34.114, agree with Ericsson. Standard gain vs. dipole for antenna , difficult to measure dipole in far filed or compact range.

Huawei: For clarification, we agree in general procedure in 34.114, in uncertainty calculation, things in procedure which cancel error. Errors are zeroed as they are cancelled. We all agree its matter of wording. With respect to dipole, IEEE have a number of types of ref antenna with 10/11dBi which may be suitable. Just use terminology Ref antenna not horn.

Ericsson: We agree contributions cancel out and they will be dependent, we suggest we use same method as UE, Ref antenna not horn is fine. Even though we believe horn will be ref.

Nokia: Accept simplification that dependence is handled ok in 34.114, also ok with ref. antenna.

Decision: 

The document was noted.



R4-75AH-AAS-0042
OTA Test Method Uncertainty Budget





Source: Ericsson

Abstract: 

In RAN4#75 in Fukuoka, ongoing discussions regarding conformance testing of an AAS were continued.  This contribution will continue the discussion regarding uncertainty sources for EIRP measurements.  This contribution will also discuss the need for each test method and requirement to have its own uncertainty budget.

Discussion: 

Kathrein: we have issue with order of agenda.
Ericsson: we should also discuss method but agenda is ok.

MVG: Not sure what we are agreeing with this contribution, are we agreeing the quality of compact range, I would expect more contributions.

Huawei: Trying to set a frame work how to describe the contributions, the actual contributions will come later.

MVG: previous paper from Ericsson, spreadsheet with all contributions, that’s the framework we would like.

Ericsson: That is what we propose, for test method need list with all contributions, this paper is proposing the principle that for each there should be a budget.

Nokia: I agree with proposal.

Huawei: fig2-2 CATR but don’t have mirror, missing part, important because mirror is large contributor to quiet zone quality, quality of quiet zone procedure moving DUT along axis, problematic is you have adaptive AAS as compensation will not give indication of actual error.  Need something with same aperture that’s not adaptive to make test functional. ON proposal we agree in general but as DUT affects the uncertainty we can’t fully agree.
Ericsson: Compact test range and mirror or not. Quiet zone and ripple mirror may not be large.

Nokia: the papers focus is to look at uncertainty budget.

Huawei: I would like people to understand that there is a correlation between the size of the DUT and the uncertainty. If its understood that’s ok. Then we need to address it.

Ericsson: we accept it exists, but don’t think we should address it now.

Decision: 

The document was noted.
R4-75AH-AAS-0079
EIRP measurement uncertainty (CATR) - example budget





Source: Huawei

Abstract: 

Example EIRP uncertainty budget

Discussion: 

Ericsson: in general it’s ok, some clarification, we believe only 2 stages are needed, can you clarify additional stage
Huawei: M is measurement, C is calibration, same change difference is they are lined up as linear distribution and one with log normal.

Ericsson; we suggest table with just calibration and measurement,  with scale we should follow IEEE and NIST, not a different approach

Huawei: Can we come back after 0078.

Decision: 

The document was noted.


R4-75AH-AAS-0081
OTA sensitivity testing example





Source: Huawei

Abstract: 

Example of testing OTA sensitivity using CATR

Discussion: 

Decision: 

The document was not addressed.
R4-75AH-AAS-0029
On how to test AAS base station radiated transmit power





Source: Ericsson

Abstract: 

The discussion related to how radiated transmit power as an RF core requirement shall be defined for AAS base stations has been ongoing for a long time. It have been noticed that to conclude the discussion and settle the definition, it is necessary to look into how to measure EIRP. This paper is influenced from section 7.1 of TR 37.842 [1], defining radiated transmit power requirement for AAS base stations.

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0030
On how to test AAS base station OTA sensitivity





Source: Ericsson

Abstract: 

On how to test AAS base station OTA sensitivity

Discussion: 

Decision: 

The document was not addressed.


R4-75AH-AAS-0044
TP for TR 37.842: Adding uncertainty list for EIRP in CATR in section 10





37.842




Source: Ericsson

Abstract: 

This contribution tries to summarize the uncertainty budget contributions up to date in a text proposal for TR 37.842.

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0045
TP for TR 37.842: Adding uncertainty list for EIS in CATR





37.842




Source: Ericsson

Abstract: 

In RAN4#74bis in Rio de Janeiro, it was agreed that each test method that brought forth should list the uncertainty contributions in the format in TS 34.114 (UE TRS measurement specification).  The probability distribution and divisor of each uncertainty are important aspects of the uncertainty source and to the overall uncertainty figure for each test method but will be discussed once the list of uncertainty sources has been agreed.

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0078
TP suggesting ways to put test requirements on OTA parameters





Source: Huawei

Abstract: 

TP on suggesting ways to find conformance requirements on OTA requirements

Discussion: 

On section 4.
Docomo: Quality should be same for each test procedure to guarantee same quality for al AAS BS.

Huawei, we agree we should have same test tolerance for all procedures, this is to show how the uncertainties are added to arrive at test tolerance.

Ericsson: Would like to clarify, same test tolerance per requirement.

Docomo: Not only TT but also uncertainty should be kept for each procedure, 

Huawei: this frame work is same as for standard BS (conducted) Test Tolerance (TT) is based on reasonable uncertainty, actual measurement needs to demonstrate uncertainty within TT, if uncertainty is > TT then that eats into requirement range not a larger TT.
Nokia: Agree with Huawei. If test method is not good enough then it’s a matter that Test method cannot be accepted for type approval.

Huawei: Principle in this proposal used by Test facility to demonstrate the fulfil uncertainty. Not related to TT itself.

Chair: disagreement about linear log normal addition

Ericsson: changing standard procedure means finding conversion factors.

Huawei: this problem exists today, all normal dB distributions are log normal in linear. Ericsson assumption assumes everything is linear and converts at the end we think will create larger error
Ericsson: we understand the issue, but need to keep in mind that this has been solved before by 3GPP, need to be careful saying it doesn’t work. In end doesn’t matter how we calculate as long as it’s the same for all methods. 

Huawei: the UE calculation is different to one suggest by Ericsson, the addition is log normal not linear.

Ericsson: our aim is to have similar approach as UE.

Section 3.
Ericsson: in conclusion many similarities, we hope we can endorse some of these proposals, we can’t see that this can be agreed yet. This detail may be I annex, too early to decide

Nokia: good WF in here between Huawei and Ericsson papers, for error addition why not allow either method depending on error.

Huawei: To Ericsson, what is to the framework or the calculation.

Ericsson: need to agree method first, capture test procedure.

Huawei: Believe should have framework first, general principle, describes how work is done rather than content of req.

Decision: 

The document was noted.


Summary

Huawei will attempt a WF to capture commonalities in papers and describe disagreements (such as addition method)

R4-75AH-AAS-0092
WF on OTA conformance requirements framework






Source: Huawei, Ericsson
Abstract: 

Discussion: 

Ericsson: We could like to co-sign
MVG: new red text

Huawei; we will investigate test methods and assess uncertainty, if we have a number of test methods if one has a very bad uncertainty compared to these we will disregard.

MVG: ON with framework.

Nokia; OK

Sprint: where it states multiple test methods is this like UE OTA

Huawei: Yes.

Sprint: we have seen challenges with that, we are concerned with that.

Ericsson: this framework is a way to try to avoid the problems we had with UE’s

NEC: In 5,  our understanding is TT is function of test uncertainty for specific method, are you proposing same uncertainty for different test method

Huawei: we don’t say anything about uncertainty, we put TT on the test, if actual uncertainty is high then the difference will eat into the TT rather than expanding the uncertainty.

NEC: we have concerns about 5, it’s not correct

Ericsson; we mean for each requirement the TT is the same, but for each Test method there may be different uncertainty.

TI: how we proceed, I expect different methods will have different uncertainty requirement and based on that we derive TT.

Chair: please continue on reflector for next meeting NEC and Sprint please work with Huawei to solve issues.

Decision: 

The document was noted.
3.5
Conducted Requirements

3.5.1
General issues (references)

3.5.2
Transmitter 

3.5.2.1
Multi-band, multi-cell, multi-carrier issues. 

R4-75AH-AAS-0011
Unwanted emission requirements for AAS BS





Source: NTT DOCOMO INC.

Abstract: 

Document for approval.

In this contribution, we discuss these open issues and present our views and proposals on the unwanted emission requirements.

Discussion: 

Huawei: Table 1, we disagree with the assessment of relaxation and tightening is not correct as mode of operation does not change BS HW so alternative A is same for all and alternative C would be tightening above 2 layer. 0063 demonstrates what we think about this and links to non-AAS. Ob2. Description comparison should be made to BS capable of same maximum (0063). P2, agree, P3 ok but mix of single and multi-band TRX not treated so further detail needed. P4,5 don’t see how this can be applied to groups, especially mixed groups. Rather than on ETAC itself. P6 ETAC is not physical entity and difficult to apply a test on it so need concept of group. P7, cell splitting is changing use of existing HW but not HW so requirement should not change.
Ericsson: P1, configuration including all TRX at full power its preferable having a single requirement, when configurations for fewer TRX or reduced power then this may be different. Multiband systems P2,3 make sense but have not considered multi-band but do we need to go to effort in this WI timescale. Multi-carrier , depends on how carriers are mapped to TRX, need to take care with mappings, either consider capabilities not mappings or question need to take into account designs with radios only capable of using part of band. Emission per ETAC agree with Huawei, the scale should be per ETAC but requirement should be applied to testable points. Cell splitting, should have a single requirement – we think min No cells.
Docomo: P1-we have another view, 2 type of AAS, 1. No of active TRX increases if No ETAC increases, 2. No of active TRX is constant depending on configuration. Requirement should be able to handle both types. We agreed AAS_ETAC should be defined not No TRX but No layers, don’t think defining No RX is good way. P2,3 Multi-band understand mixed case is FFS in this contribution, 1st specify simple case then more complex case. P6 Req. per AAS_ETAC, requirement is not OTA but conducted, thus we can apply conducted requirement per AAS_ETAC. 

Huawei: P2,3 comments that we should do simple 1st, problem is we get structure that makes it difficult to add complex one afterwards, so important to prepare structure. We have proposal describing how it can be done and hope it can be agreed.

Ericsson: Multi-band not clear that there will be a mixture of low and high band radios and we think it’s not entirely straight fwd how to deal with it. Case 2 where requirement varies when all TX are active, in practice the only way to take advantage of changing requirements is to vary performance, hence designs will meet most stringent case. Also the implication that all configurations must be tested will force lots of testing , so lots of pain little gain. Req. per AAS_ETAC it’s a conducted requirement, but there is not connect in HW which is an AAS_ETAC, only thing we know is the connectors in HW to measure, so requirement should scale per AAS_ETAC but placed on identifiable HW so should be total emissions.
Nokia: the scaling on AAS_ETAC is complex, agree with many Ericsson comments, issue with multicarrier case where not used then we consider this non-AAS behaviour not AAS. Cell splitting agree with Ericsson.

Decision: 

The document was noted.



R4-75AH-AAS-0020
Emissions requirements for multi-band systems





Source: Ericsson

Abstract: 

Discussion on how to set requirements for base stations with multiband transmitters

Discussion: 

Huawei: Is it relevant to Rel13?, but concern is we do not want to restart work on requirement structure, butter to have structure prepared. Op2 same as Huawei suggestion, agree Op1 increases UEM , Op2 the worry about ‘relaxation’ on exclusion zones, in effect the multiband radio will be transmitting close to the radio, it will not affect the total transmission won’t notice difference for whole AAS BS.  If you don’t allow exclusions for multi-band makes it very complex to distribute the ETAC, don’t see any reward for doing that. It’s simple and doesn’t affect total behaviour.
Nokia: Exception/exclusion makes sense compare to non-AAS requirement makes sense so option 2 looks best

Ericsson: Regarding Huawei exclusion zones for single band radios, depends on ratio, if we have generic requirement we cannot prevent any ratio’s. In general considering the time we should stick to simple cases, not sue what structure means.

Huawei: we have paper on structure, on ratio if you have 0dBm on Tx and UEM is -30dB you have a ratio of 1:100 before you saw an effect on the power in exclusion zone so 10:1, 9:1 no problem at all, don’t see practical problem.

NEC: Specify requirement based on TRX capabilities, both proposals tighten and relax requirements, we support Docomo’s per ETAC proposals.

Ericsson: Assumption that we would not have 10;1 ratio, bit strong to make that assumption, could postulate assumption that you have 10 radios for macro and 1 for local coverage.

Docomo: prefer requirement should be defined as the number of number of TRX used for multiband, may need a requirement between zero and exclusion.
Huawei: NEC, believe document describes ETAC for multi band but does not change the way they are dealt with. On ratio I suggested there is a large difference between the unwanted emission and the wanted emission, so even a large ratio will have little impact.

Ericsson: on last comment our concern there could be 1multiband and 10 single band, we think the ratio does matter.

Huawei: zero is a clear case and is already treated.

Nokia: Relates to the power balance of different TRX’s if they are same power.

Huawei: we are not comparing the transmitted power in both bands, but the power in the exclusion zone. The Tx power will be larger than UEM.

Decision: 

The document was noted.

Chair: agree to prioritise option 2
R4-75AH-AAS-0062
On Multi carrier Multi band Multi cell issues





Source: Huawei

Abstract: 

Discussion

Discussion: 

Ericsson: Besides the terminology , its similar to our paper, AAS with mix of radio’s we have covered this discussion. Requirements based on sub-groups, don’t see the advantage of using this method. Requirements scaled based on ETACs. Do we need to introduce terminology, it helps to understand but introduces complexity which may not be needed. Sets avoids this terminology. Reiterate, with mixed multi/single carrier groups similar issue as with multi-band. Multi-cell what about when No cells is variable – we should take min

Nokia: On practical method, sub groups makes sense for implementation but is it necessary here. Adds details on implementation. Mixture of abbreviations should be consistent.

SEI: Proposal for UEM requirement, this is more about test than the core, we support proposal from Docomo. Req. should be each AAS ETAC.

Huawei: To Ericson we agree Multiband treatment is similar to you op2, Groups are something which you can map ETACs to so you can map AAS-ETAC to a place where you can apply a measurement, we believe that the place you can apply a measurement is a place you apply the requirement. Why do we need terminology because its complex, the problem is it is complex the terminology allows us to separate the functions of interleaved arrays, without its very hard to say which requirement applies where, that’s the purpose. Sets rather than arrays? What’s the difference other than the name. Multi carrier may not be good to treat this way – we concede we may not need to treat multi carrier – that can be postponed as does not affect structure. Multi call only addressed how to describe it not the final Req. To SEI EATC is not a tangible thing with appoint of Reference to which the requirement can be applied we use groups to map ETAC to Req.

NEC: We also don’t understand the need for groups, we believe we have agreement requirement is based on EAC, scaling may be required for conformance not core. If we consider this as an ETAC, if I replace sub transceiver group with a group of ETAC’s then we can agree with the multi/single carrier mixture will work. Other than that we believe to keep things as agreed.

Chair: disputed agreement (R4-152471)

The Unwanted emission limit specified per non AAS Tx antenna connector [per band per cell] is adopted as Unwanted Emissions requirement per AAS-ETAC.

Ericsson: we agreed a definition but not the way of counting them, so ambiguity on the multiplication and what to do about carriers, in that sense it’s not complete. As to this sentence what to do if AAS ETAC do not map to connector, we agree it scales with No of AAS ETAC but do not want to specify a mapping. We need to discuss how to count.

Huawei: If we use contribution No 0062 fig, how would we address that

NEC: No Tx to ETAC, we think for a specific config the number are fixed, otherwise we assume they are fixed. For testing 0051 has our proposal. Scaling is different issue, its conformance related. We should avoid diverting our understanding. Will come back to Huawei question.

Ericsson: 2 AAS ETAC both mapped to 4 radio’s, 4 radios in total what is the requirement

Nokia: Consider coherent combining and non-coherent combining – this should be considered in calculation, means for sub grouping should be per TRX. 0063 about scaling does it mention this.

ALU: not clear to me. What apply means, measure or as a generic meaning.

Ericsson: We agree that each AAS_ETAC has 1 unit of emissions, the outcome of that is the total is the number of ETAC x 104. If we say that the req. applies to AAS ETAC its not testable. 

Huawei: when we say apply we need a reference to where it applies.
Decision: 

The document was noted.



Chair – 
Agree each AAS-ETAC has 1 allocation of UEM (from 104)
Options: 

1) requirements apply per AAS_ETAC (NEC)
2) AAS_ETACs are used for scaling but total requirement applied per TRX unit connector or group of TRX connectors  (Huawei, Ericsson)
Sprint: Option 1 UEM is a composite of all req. how do we guarantee this meets requirement
Ericsson: We agree that is our problem with requirement being written that way

NEC: our view is different if you identify exact TRX that is mapped to ETAC then it’s possible.

Ericsson: core problem is you cannot identify a TRX associated with ETAC, ETAC is a description of function not of hardware.

Sprint: Not sure single TRX guarantees regulatory req.

Ericsson: Option 2 calc total eqn. I would show compliance I would test power from each TRX then do power sum to get total emissions.

Nokia: coherent combining and non-coherent combining makes a difference. This assumes coherent combining.

Sprint: individual summing of products does not take into account IMD from antenna

Ericsson: To Nokia its power sum, assume not coherent combining – we studied this is SI, and the spatial properties did not matter only total. To Sprint, we do not capture IMD from antenna, we have pointed this out in the past. 2 solutions; 1) OTA test, 2) declaration of array coupling and intra IMD test.

Huawei: we don’t worry about passive IMD as it will be lower than active.

Proposal 2: If each active RF component (e.g. TRX) transmits single band signal only, unwanted emission requirement for single band operation should be applied per band. – – Endorsed
Proposal 3: If each active RF component (e.g. TRX) transmits multi-band signal, the different requirements for AAS BS should be applied whether multiple bands are mapped on the separate AAS-ETAC or the same AAS-ETAC.
P3.1 Mixture of mixed multi band single band is FFS– Endorsed
Proposal 4: If multi-carriers are mapped to the different TRX(s), it should be assumed that multi-carriers are mapped to the multi antenna connectors in non-AAS BS. – Not agreed
Proposal 5: If multi-carriers are mapped to the same TRX(s), it should be assumed that multi-carriers are mapped to the same antenna connector in non-AAS BS. – Not agreed
Proposal 6: The unwanted emission requirement of AAS BS should be applied per AAS-ETAC with the same value of non-AAS requirement. (we have option 1 and 2) – Not agreed
Proposal 7: In the cell splitting case, the unwanted emission requirements of AAS BS should be applied per cell. – Not agreed
Ericsson: think req. should be min No of cells

NEC: can you explain.

Ericsson: If all TRX are on then should be single req. we don’t want to test all configurations as large test time and does not bring anything.
Docomo: Apply for each configuration, if they want only to test for min to guarantee whole req. that’s ok but core should apply to all.

NEC: appreciate situation, we don’t think you need to test every configuration. 

Ericsson: disagree its only a test issue, if core requirement changes, in principle BS could adjust radio perf depending on configuration, and just because I tested outside cases it does not guarantee that the emission have been set correctly.  If you test the most stringent case and assume that show compliance is suitable for all other you may as well make that the core req.

Docomo: We should not define relaxed req. to reduce test.

Ericsson: we are not proposing relaxing any req. but by writing a variable req. without a large amount of testing creating a risk that emissions will not be what is expected.

Huawei: did not treat 0063 today, we maintain equivalence to non AAS is maintained
Proposal : a Sub-transceiver group is declared multi-band if 1 or more transceiver units in that group are multi-band transceiver units. – Not agreed
Proposal for UEM requirement:

Min requirement

The power sum of the unwanted emissions from the sub-transceiver group consisting of transceiver units (r to s) at Test ports AB(r,t), AB(r +1,t), … , AB(s,t), must meet N times the requirement specified in xx.104. Where N is the number of AAS_ETAC the sub-transceiver group represents.

Or

The unwanted emissions from each test port AB(r,t), AB(r +1,t), … , AB(s,t), in the sub-transceiver group consisting of transceiver units (r to s), must meet N times the requirement specified in xx.104 divided by s-r. Where N is the number of AAS_ETAC the sub-transceiver group represents.

Once again both statements demonstrate compliance and either can be used.
– Not agreed
Proposal: sub transceiver groups consisting of a mixture of multi-carrier and single carrier sub transceivers are treated as if it is a multi-carrier sub-group. – Not agreed
Proposal: The Number of AAS_ETAC per multi-carrier sub-transceiver group is the greater of the number of AAS-ETAC per carrier. – Not agreed
Proposal: In a multi-cell system the xx.104 requirement is applied per cell. – Not agreed
Proposal: the number of AAS-ETAC per multi-cell Sub-transceiver group is the sum of the number of AAS-ETAC per geographical cell. – Not agreed
Chair: After next session we will get a WF to try to summarise.
3.5.2.2
Groups/Mapping

R4-75AH-AAS-0051
Mapping of Transceivers into AAS-ETAC





37.842




Source: NEC

Abstract: 

The definition of AAS-ETAC was approved in [1] during RAN4#74bis. Contribution [2] presented a wide range of examples for configurations and mapping of transceiver units into AAS-ETAC with various capabilities such as multiband and multicarrier support. In this contribution we present NEC views and make two proposals on the mapping and grouping of transceiver units into AAS-ETAC.

Discussion: 

Ericsson: can agree to both proposals, but never thought there should be mandated mapping, so can agree. Just because the mapping can be declared does not mean the box can be opened and a connector found which is AAS ETAC. Important what configurations can be used for testing.
Huawei: We echo Ericsson’s comments, can agree to proposals but not the text in discussion part.

Nokia: same as previous.

Decision: 

The document was noted.

The following are ENDORSED
Proposal-1:

· The implementation and mapping of transceivers to AAS-ETAC should not be specified or fixed by the standard. 

Proposal-2:

· For the purpose of conformance testing manufacturer may provide additional information about the mapping of the AAS-ETAC and their corresponding transceiver units for the specific configuration to be tested.
3.5.2.3
UEM scaling.

R4-75AH-AAS-0012
Unwanted emission requirement





Source: SEI

Discussion: 

Ericsson: many of proposals are similar so won’t repeat, on prop 1 if we allow requirement to be different configuration then all configurations with TRX at max power, all should be tested. Again AAS_ETAC is a description of functionality. P5 if requirement applies for each cell if we have variable number of cells then each should be tested, we should test min no of cells.
Decision: 

The document was noted.



R4-75AH-AAS-0021
Setting the emissions requirement for AAS





Source: Ericsson

Abstract: 

Proposals on how to resolve the remaining issues for emissions scaling

Discussion: 

Nokia: This looks like good guideline.
Chair:  can we agree to any proposals

Docomo: what do you mean Non-AAS TRX, we disagree.

Ericsson: P1 is suggesting we do consider the No layers, just that non AAS has same no radio as layers.

Docomo: Don’t understand why this is needed.

Samsung: Agree that this builds a fundamental requirement to base the equivalence, does this cover ongoing RAN1 proposal

Ericsson: That discussion should be later (FD MIMO) but answer is no. This assumes current functionality.

Huawei: clarification for P1 are you suggesting No radios would vary for non-AAS with No of operated layers.

Ericsson: not going that far, don’t want get into that discussion.

Huawei: Suggest for non-AAS you would not turn TRX off when using lower No layers

Nokia: non-AAS add it’s a reference for guideline

Ericsson: it is a reference and a guideline, to Huawei we understand what you mean we are trying to exclude situations where you have 4 layers but 100 non AAS TRX.

Huawei: so if you say maximum number is same as number of maximum that’s ok.

Samsung: somehow the No of antenna ports of non AAS is out of scope of this WI. For purpose of equivalence its agreeable.

Prop2, 3
Sprint: comes down to how regulators measure emissions, carriers are assumed to be single PA, not sure how this will work

Ericsson: 1 of 2 steps, calc total and can also scale to connector if you wish. Cannot spec to AAS-ETAC…..

Huawei: ETAC concept is similar to connector and requirement is per transmitter not per carrier for multi carrier.

Ericsson: clarify ETAC is functional similar to connector not to the hardware connectors

Huawei: Agree.

NEC: We think it is possible to test an ETAC, only way is to apply layer 1 traffic to the ETAC, we know you disagree but we do not like 
Nokia: I agree with 2 and 3

Ericsson: IN the special case that there is a 1:1 mapping between ETAC and connectors then the requirement can be applied per AAS ETAC, but cannot generally say that, we can add note for this special case.

Ericsson: Case with 1 stream and 4 radios they may only be at half power so it not meaningful.

Huawei: agree with previous
Sprint: the emissions requirement are per connecter per carrier anything else is not acceptable.

Ericsson: the requirement in P2 is not per radio the requirement scales up for system and down per Tx.

Spring; ETAC is a logical entity not something you can measure. The important thing is its at the point I can measure

Huawei: The reason for confusion, in RAN4 we put requirements on connectors not on air so we have never address BEM, ETAC is a way to address similarities with connectors. EIRP emissions is separate discussion.

Ericsson: In P3, 10log n scaling is number of radios not the scaling, requirement applies to No of radios not number AA_ETAC’s. 

Chair: if we disagree with the example we used in Rio then we are making backwards step

Ericsson: these methods match today’s systems.

Sprint: I don’t think we can meet FCC out of band emissions, at FCC its measured at physical antenna port, they just care about out of band emissions.

Samsung: its true FCC measure at physical antenna port in end they care about total emission for whole eNB product P2 is same as we do now for RAN4 spec.

Ericsson: P3 is proposing a requirement per physical antenna a port.

Nokia: propose Ericsson and sprint have discussion.

P4

Ericsson: states we should not have configurable UEM limit.

NEC: don’t fully understand, but seems to indicate the at UEM should be fixed while we prefer per config. as you may exceed or relax the req.

Ericsson: proposal suggests it can be variable per HW config but not per SW config.

TI: on ETAC concept, is No ETAC up to vendor declaration, in this max no supported should be considered. 

Ericsson: this proposal is not max or min just that it should be a single number.

Samsung: P2 with P3 is fundamental for future discussion, comments on how to derive this per configuration very important we agree on this, in context of single carrier single band, we can then extend this concept how to apply to multiple configurations.

NEC: we have no concern with 2, 3 need to check. We don’t like statement requirement should be testable. If you do this we worry it will not allow a variable requirement.

Ericsson: P3 is independent of variable requirement
Decision: 

The document was noted.


Proposal 1: As a reference for AAS equivalence discussions, Non-AAS systems should be assumed to have no more than the same number of radios as they have maximum layers - Endorsed
Proposal 2: The core requirement should state that the total emissions from all transceivers should not exceed num (AAS-ETAC) multiplied by xx.104 requirement. – Not agreed
Proposal 3: The requirement should be testable as either the sum of emissions power from each transceiver or the total power for the base station scaled by 10log(n) met at each transceiver individually. (n is number of TRX units) – Not agreed
Return to P2,3
Proposal 4: The emissions requirements for a specific number of activated transmitters should not vary depending on configured baseband functionality. – Not agreed
Proposal 5: For each baseband configuration, the number of AAS-ETAC is counted as the maximum (number of MIMO layers*number of TX diversity layers) – Not agreed
Sprint: we cannot agree due to FCC regulations
Chair: Sprint is only disagree with P2,3 , these proposals are very fundamental please help prepare solution for next meeting
NEC: I would like t clarify, maybe we clarify its per Tx antenna connector
Samsung: please lets clarify that these 2 proposals has impact on FCC req. we should approve.

Sprint set a doc out yester stating how this should be done, would like to ensure that’s done.
R4-75AH-AAS-0026
TP for TR 37.842: Emissions scaling for AAS





Source: Ericsson

Discussion: 

Chair: not presented.

Samsung: We think it may be worth updating this if we get agreements.
Decision: 

The document was noted.



R4-75AH-AAS-0052
Proposal for Unwanted Emission requirements for AAS BS





37.842




Source: NEC

Abstract: 

During RAN4#74bis, an agreement in [1] was made on the definition of AAS equivalent transmitter antenna connector (AAS-ETAC) for which the unwanted emission limits from current non-AAS can be applied. Open issues for further consideration are presented in [2]. In this contribution, we analyse the open issues in [2] and propose unwanted emission limits to be specified per AAS-ETAC while scaling is only required for conformance testing.

Discussion: 

Ericsson: We agree that between core and conformance the 2 proposals are almost the same. Repeat that AAS ETAC is functional and also not testable. Open to say AAS requirement is scaled per AAS_ETAC.
i.e. Core unwanted emission requirements are scaled per AAS-ETAC such that the total emission are No AAS_ETAX multiplied by xx.104.
Nokia: I agree

NEC: we were fine with P2 on previous paper, main reason is we want per ETAC is we want the variability per configuration. (can be HW or SW). Configuration is fixed for an operation mode, 
Sprint: What changes is the sum of all AAS_ETAC does not exceed xx.104

Ericsson: Clarify this SW and HW configuration, if have BS with 4 radios and operator turns 2 off, changes HW, if I have BS with 4 radios 4 AP’s and operator switches to 2 AP’s but still keeps all 4 radios and req. says now UEM is half as much, that’s is very difficult. Difference between configurations where radios are turned off and configuration where everything stays on.

 Huawei: Highlight power saving situation, if you switch down some functionality but need to keep all TRX on, we would like to encourage rather  than prohibit, one reason we don’t want variable limit.

Nokia: Sprint comment is fair, wording is other way round
Decision: 

The document was noted.



R4-75AH-AAS-0063
UEM scaling and number of AAS- ETAC





Source: Huawei

Abstract: 

Discussion

Discussion: 

Nokia: this clarifies the comparability its fair requirements should be the same.
Ericsson: I get the pint in this paper discuss comparing an AAS with an identical non-AAS , if they are identical what is and AAS.

Huawei: AAS is not defined so may be this. We are also discussing reference we discussed earlier, if we put reference put it in box and it fails then we have failed equivalence

Ericsson: We are discussing emissions between AAS so cannot compare directly.

Decision: 

The document was noted.



R4-75AH-AAS-0071
Views on Unwanted Emission for AAS BS





Source: Alcatel-Lucent

Abstract: 

Views on Unwanted Emission for AAS

Discussion: 

Decision: 

The document was noted.



3.5.2.4
TAE

R4-75AH-AAS-0053
Time Alignment Error in AAS





37.842




Source: NEC

Abstract: 

Time Alignment Error (TAE) has been identified in [1] as an open issue. This paper is submitted to aid in finalization of the TAE issue.

Discussion: 

Huawei: This does not solve how to do the test between 2 signals when there are multiple transmitters involved. Most of the transmitters will be beam forming so much smaller difference than this requirement, so need to discuss how much this is needed.
Ericsson: Needed if a column drives 2 polarisations then may need to check between 2 columns.

Decision: 

The document was noted.



R4-75AH-AAS-0064
TAE for AAS





Source: Huawei

Abstract: 

Discussion

Discussion: 

NEC: WE see this is in line with our thoughts, we could adjust our contribution, the groups which are tested belong to same transmission mode. We think we can adjust our text proposal to cover this. If it turns out they are aligned due to Beam forming then that’s ok.
Nokia agree basis is good and to add detail

Ericsson: I agree with both together they make sense. Do we need to state they belong to same transmission mode, as implies there are groups that belong to different transmission mode.

Docomo: 

Decision: 

The document was noted.

Summary discussion

Chair: the following is summary of proposals from both papers

Proposal
The way transmitter groups are constructed is implementation specific. To facilitate conformance testing for a UTRA, E-UTRA, or MSR system, the vendor shall provide a declaration which identifies the transmitter groups associated with the AAS Equivalent transmitter antenna connectors (AAS-ETAC), details of the vendor declaration are FFS.
As within a group the time difference will be very small compared to the requirement it is acceptable that the timing is measured between a representative transmitter unit from each group.

The EIRP accuracy test verifies the timing within a group is small due to the need for phase coherence to form a beam.
Chair: Proposal incorporated into 0093

Docomo: it’s not clear what vendor will declare concretely

Ericsson: Echo Docomo and this is still generic, it’s not specification text, e.g. do I declare all possible groups, how do  identify them and we will need to add detail.
NEC: declaration which identify transmitter group, assumes that mapping is fixed, so we can physically identify timing alignments between groups.

Ericsson: Another level of detail is what if we have different configurations, if we do EIRP and check they are phase aligned we can check at same time they are time aligned.

NEC: Of course there may be many configurations, but if it can be verified for largest number then it will be ok for lower number.

Kathrein: up to now we have no BB interface standardised is this proposed?

NEC: No

Huawei: also NO

Huawei: we would like clarification to remove the issue of timing between multiple connectors.

Docomo; the original is not fine, reason as expressed above.

Ericsson: what can we do for next meeting, can we use this as a starting point, suggest WF inviting contributions on how to clear up problems.

Docomo: from Huawei contribution TAE definition looks clear , its needs to be clear which to points the timing error is between

NEC: 2 carrier you need vendor declaration.

Ericsson: is the problem that a representative TRX it’s not clear which one, is that what you mean?

Docomo, comment is not for revision, but for NEC.

TI: On EIRP depend what final agreement on EIRP is.

Huawei, difference is so vast (46000) we believe whatever the decision to form a beam the time difference will be trivial.

Nokia: final added sentence is ok.

R4-75AH-AAS-0094
TAE for AAS





Source: NEC
Abstract: 

Discussion

Discussion: 

Huawei: some minor English corrections

Chair: made online

Decision: 

The document was Endorsed.

3.5.2.5
Conducted power definitions

R4-75AH-AAS-0018
Transmitter conducted power





Source: Ericsson

Abstract: 

This paper considers how to set the conducted emissions requirement and how the power limits for small base stations should operate

Discussion: 

Chair: discussion differed to end of agenda item when all 3 papers presented.
Decision: 

The document was noted.



R4-75AH-AAS-0054
Conducted Output Power Requirements for AAS BS





37.842




Source: NEC

Abstract: 

This contribution is submitted to confirm the PRAT values for Medium Range and Local Area AAS BS in the text proposal below with the requirement to be applied per AAS Equivalent transmitter antenna connector (AAS-ETAC).

Discussion: 

Chair: discussion differed to end of agenda item when all 3 papers presented.

Decision: 

The document was noted.



R4-75AH-AAS-0065
Output power declarations and number of AAS-ETAC





Source: Huawei

Abstract: 

Discussion

Discussion: 

Chair: discussion differed to end of agenda item when all 3 papers presented.

Decision: 

The document was noted.

Summary discussion
Ericsson: on NEC, as discussed AAS_ETAC is logical so we cannot measure from it, so we do not like this definition, in principle it may work fine when N AAS_ETAC is equal to TX when you have multiple TX for each ETAC it’s not possible. Prefer scaling the levels in table. To Huawei, was the intention to declare PRAT
Spring: FCC defines power per antenna port, so with EAC we are not sure how this fits in.

Huawei: we do not use ETAC to define a power just a multiplier.

NEC: The 3 proposals are all similar , in all the commonality is you need to know the No of AAS ETAC to scale up or down, we try to avoid that by saying its AAS ETAC, we understand its virtual, it still depends how you configure it. The power may change depending on the configuration mode you use. O sprint will FCC not accept total power

Sprint: Specifically with sum of power of multiple ports both peak power and spurious emissions.

NEC: in that case we are happy to use total.

Nokia: Ericsson wording using total power looks very clear.
Huawei: The difference is only where you describe the level for the BS classes as a multiplication with the total power or if you define PRAT as the total power divide by then logN.
Ericsson: If you define PRAT by dividing by LogN is that precluding implementations with different Tx power on different TX

Huawei: no as scaling of total power.

Ericsson: If you so scaling and the Tx have different power then you may fail power rating on individual TX.

NEC: can somebody clarify if the issue is PRAT.

Ericsson: the P in the UEM is now PMAXc which is based on measured power not declared.

Huawei: we have another issue therefore to find and equivalent to PMAXc.

Huawei: It would seem PMAX c would be the corresponding measurement from all TRX units.

Ericsson: If we didn’t have Pmax then there is another a problem, then different power .

Ericsson: even if spec had not changed then P should be total power
Huawei: I disagree, but it’s another issue.

NEC: the UEM is specified per TRX antenna connector but Prated is specified per carrier.

Ericsson: its Pmaxc not Pmaxt , per carrier not total.

Chair: take UEM out of it.

NEC: I would like to take task, but need direction, are we doing as a total, or per Tx unit. 

Ericsson: With respect to work load, Ericsson could take it to distribute work load.

Chair: take P1 and 2 from Ericsson and combine with NEC TP, please try to take into account all other comments where applicable

Decision: 

Return to in 0093
R4-75AH-AAS-0093
Conducted Output Power Requirements for AAS BS





Source: NEC

Abstract: 

Discussion

Discussion: 

Huawei: The version does not take into account our comments, max total output power should refer to all carriers, suggest we say “array boundary Tx unit output power”
Ericsson: Follow previous terminology, not sure what to say, the only difference is in symbols. Your suggestion reading from your comments is to protect terminology to protect sub TRX, this has not been agreed.

ALU: This does not address our comment about all TX in array are same output power.

NEC: we say nothing about equal output power or not.

Ericsson: not sure the problem is terminology ?

Chair: please use this as a basis for a TP we can accept in the RAN4 meeting. Huawei and ALU to help NEC to get an acceptable TP over reflector.
Decision: 

The document was noted.
3.5.2.6
AAS-ETAC.

R4-75AH-AAS-0017
Ambiguities to be resolved in counting the number of AAS-ETAC





Source: Ericsson

Abstract: 

A WF for emissions was approved at RAN4#74bis. The WF does not exactly capture how to count the number of AAS-ETAC. This contribution lists the issues that need to be decided to get an exact way of counting

Discussion: 

Docomo: Don’t want to go backwards , this definition is already agreed, proposal is maximum of No Tx layer it is not ok for us to use maximum, because if fewer AAS-ETAC are used the actual AA_ETAC No should be used.
Ericsson: we don’t want to go backwards we need to clarify what we have unambiguous, and we could read current that we have zero AAS_ETAC, as to the maximum we can discuss.

Ericsson: propose this for discussion, when we write text proposal, we hope to clear up ambiguities.

Nokia: possible that vendor could declare several AAS_ETAC classes, then you could have a smaller AAS_ETAC concept included.

Decision: 

The document was noted.



R4-75AH-AAS-0055
TP AAS-ETAC Definition and its application for AAS BS transmitter requirements





37.842




Source: NEC

Abstract: 

During RAN4#74bis, an agreement in [1] was made on the definition of AAS equivalent transmitter antenna connector (AAS-ETAC) for which the unwanted emission limits from current non-AAS can be applied. In this contribution, we make a Text Proposal to capture the agreed AAS-ETAC definition in [1] and taking into account the WF in [2].

Discussion: 

Ericsson: Can’t approve, same issues as earlier.
NEC: If this is only concern can put in square brackets, is that’s only concern. The unwanted emission per AS_ETAC is that the only thing.

Ericsson: Requirement being stated per AAS_ETAC, the requirement appearing variable is a problem, the formula as noted is ambiguous and specified per ETAC per band per cell but does not address mixtures of multiband non multi-band and exclusions zones etc. 

Huawei: With Reference to document 0063 we believe correct ref is to max HW configuration.

Nokia: I like the principle of definition, it looks ok t more detail.

Decision: 

The document was noted.



R4-75AH-AAS-0066
Definition of AAS-ETAC





Source: Huawei

Abstract: 

Discussion: 

Ericsson: Modification does not really clean up the ambiguity, we need to consider the UE to which the layers refer.. UMTS not clear what happens in no MIMO or Tx div is supported. If we look fwd if we have 16 ports but 8 layers. Problem if definition is too close to a port

Huawei: need to consider multi Rat – propose choose maximum No of layers for one system.

NEC: Clarification on Ericsson’s statement please, what is 16 ports

Huawei: please consider definition as it stands not just that its similar to a port definition in RAN1, it tries to describe a transmission layer.
Nokia: Doe the current text exclude it’s not allowed to have 16 layers, or is it just an example

Huawei: document was not anticipating anything more than Rel. 12 situation.

Chair: let’s try to solve this definition for next meeting
Ericsson: can we solve UTRA

Proposal1 is agreed
For UTRA an AAS_ETAC is a channel that is used to support transmit diversity or a MIMO mode. The number of AAS_ETAC supported is:

2 if transmit diversity or MIMO mode are used

 4 if MIMO mode with [four transmit antenna is used.]

2 if dual polarisation is supported

1 otherwise
Docomo – case 4 is not clear, as 4 transmit antenna is used.

Huawei: Text is from UTRA spec, but understand your concern

Ericsson: square bracket the term and replace with better definition.

Sprint: what matters is the number of physical antenna ports 

Huawei: AAS ETAC is a functional thing not a requirement at this stage. Of course at some point there will be mapping to physical connectors

Sprint: not sure out of band emissions should be set on AAS ETAC.

Proposal 2 is Endorsed
If there is EUTRA and UTRA (Multi standard) in same [Transmitter groups ] we only count E-UTRA
Proposal 3 is not agreed
To multicarrier we apply the number of AAS-ETAC from the carrier with the highest number of AAS-ETAC in that band
Nokia: is written if its written about using ETAC to compare to traditional system n some manner.

Docomo: What is highest between 2 or more carriers. Unwanted emissions should be applied per carrier or not, we should discuss. If UEM is defined per carrier then ETA for each should be applied

Huawei: we don’t do per carrier we do per transmitter in xx.104, its intention to apply 1 figure for all also.

Docomo: Have we agreed this for multi-carrier case

Samsung: do we need have AAS only to support UTRA.

Huawei: the WID requires UTRA and EUTRA

Ericsson: concern from Sprint is use of ETAC and UEM, not the definition itself. The proposal for the way to count them is not so controversial.

Sprint: in the end we need requirements for antenna port, we are concerned about the use of AAS_ETAC for EUTRA and UTRA
Decision: 

The document was noted.



3.5.2.7
Other

3.5.2.8
Intermodulation

R4-75AH-AAS-0041
Intra-system transmitter intermodulation emission requirement background summary





Source: Ericsson

Abstract: 

Text proposals [1, 2, 3] based on agreed way-forward contributions [4, 5] was presented at RAN4#75 in Fukuoka. These text proposals was not approved, even though contribution and agreed way forwards clearly indicates that intra-system is a potential issue for AAS base stations.

Discussion: 

Nokia: this is clear, can’t remember the co-site (-30), so I agree.
Docomo: I don’t know what is reasonable value of effect performance, our preference is intra interference requirement should be applied not depending on interference level.

Huawei: Contribution describing how level of leakage shall be estimated, we suggest for simplification vendor declares that number as hard to do during type approve, there is description to add to TR

NEC: On leakage about measuring, we don’t think it can be easily measured as don’t have connector, so we cannot accept this.

Chair: do you have alternate proposal?

NEC: we did not think this is in Rel. 13

Chair: Its already a requirement in TR, let’s not go backwards

Huawei: For information, we took onboard all concerns from Fukuoka, and they are address in TP, unless there are new concerns this should satisfy the problems

Ericsson: Agree with Huawei, brought all comments from NEC into current TP, not final there will be some FFS. To Docomo, it’s not about emission levels it the interfere level. Regarding comment from Sprint earlier, it’s a worry as NEC say we not specify this at all

Docomo: I don’t disagree proposal, but how to define requirement not dependent on interference level.

Nokia: How can you verify this issue, and verify vendor declaration, if there is a problem you see poor ACLR>

Chair: we don’t measure ACLR over the air.

Decision: 

The document was noted.



R4-75AH-AAS-0046
TP for TR 37.842: Adding text to section 8.1.5 about intra-system TX IMD emission requirement





37.842




Source: Ericsson, Huawei

Abstract: 

In RAN4#75, the contributions [1], [2], [3] and [4] have been found to have sufficient commonalities to warrant a merger effort in order to get an agreeable text proposal. This test proposal represents the result of the merger with respect to the requirement definition.

Discussion: 

NEC: we have same concern, we understand for some implementation for some implementation there could be coupling, but the text states that this occurs at the antenna array, for compact integrate AAS BS we will not have that way of determining the interfering signal.
Ericsson: I do not understand the NEC position, we are saying if the interferer is greater than the co-location then we have the requirement. The implication is if you are unaware of your coupling then you may exceed the emissions limits. You should be aware of your equipment design.

NEC: In our opinion if we have to declare something then we have to test it.

Huawei: Are you stating you cannot estimate the antenna properties in your products

NEC in some compact products you may not have connector towards antenna, so cannot test

Ericsson: we are not mandating testing, we mandate you are aware of your design and make a declaration. This is about ensuring that your equipment meets emissions.

Nokia: A vendor is allowed to make any study internally to ensure product meets declared values, if there is problem then this will come out.

ALU: Spurious emission are not listed, what is reason for that?

Huawei: as the freq. range of wanted signal and that of interferer are overlapping the Unwanted emission will be close to the wanted signal freq range, don’t see any changes elsewhere so don’t see need to extend beyond.

Ericsson: We agree, impact close to carrier both in absolute and relative terms.

Chair: are there any further problems with the TP text (other than general from NEC)

Rom: None raised.

Huawei: could NEC raise technical problems raised at this meeting so we can address them in next meeting.

Ericsson: this is a contribution to capture background for requirements, its already a compromise, I would like to capture this in TR. The TS is another discussion.

Ericsson: If any other companies believe there should not be a requirement then we would like to see them raised and a TP to remove this requirement.

Decision: 

The document was noted.



R4-75AH-AAS-0082
TP for TR 37.842: Adding text to section 8.1.5.2 about determination of intra array leakage power





Source: Huawei, Ericsson

Abstract: 

TP describing estimation of intra AAS array transmit leakage power

Discussion: 

Decision: 

The document was noted.



3.5.3
Receiver

R4-75AH-AAS-0039
TP for TR 37.842: Scaling of conducted sensitivity for AAS BS in section 8.2





37.842




Source: Ericsson

Abstract: 

This contribution holds a text proposal for section 8.2 of TR 37.842 [2]. This contribution is a revised version of the original version (R4-152468). Comments received after discussion has been implemented. This version is a resubmitted version of R4-153012, which was not presented due to lack of meeting time in Fukuoka.

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0056
Consideration on conducted receiver requirements





37.842




Source: NEC

Abstract: 

Receiver sensitivity requirement is one of the remaining open topics in the AAS BS TR [1]. A number of contributions [2, 3] were submitted on the topic during the last RAN4 meeting but no conclusion is yet achieved to conclude the requirements for conducted receiver sensitivity. This contribution discusses current options being considered for setting the conducted receiver requirements and their implication.

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0067
Discussion on FFS conducted requirements





Source: Huawei

Abstract: 

Discussion

Discussion: 

Decision: 

The document was not addressed.



3.6
Performance 

R4-75AH-AAS-0031
On Near-Field scanner testing on AAS base station UL





Source: Ericsson

Abstract: 

This contribution continues the discussion about near-field scanner based test methods and UL testing. Earlier in the discussion a few issues related to the applicability for near-field scanner based methods where raised.  This is an updated version of R4-153006.

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0085
EIRP and EIS Testing Procedures for an AAS BS implementation when using Near Field Measurement Technique





Source: MVG Industries

Abstract: 

During the 3GPP TSG RAN4 #71, R4-142684 was presented. This contribution was highlighting the near field measurement technique for radiated measurements (EIRP, and EIS) of an AAS BS. Due to lack of an AAS BS, MVG Industries did use a passive BTS antenna connected to a modem data card for the testing campaign. Some questions were arisen whether the highlighted testing procedures and used equipments could have been fully applied when testing a real AAS BS. This contribution is trying to answer to some of them.

Discussion: 

Huawei; Q, how does EIS measurement set up determine the BER
MVG: get throughput from BBU

Ericsson: Fig1, EIRP not clear why we use CPRI, we believe can do other ways like Kathrein, we think should use test models, UL and EIS, clarify fig more, requirement based on combined req. EIS with a FOM, BBU aspect needs to be added.

Kathrein: Measurements of OTA are most critical and would like to put in TR to compare different methods don’t see solution at moment.

MVG: The CPRI as if you control BBU you can send whatever test you like as you control IQ, whatever the test method we have to fix test point as need to plug in BB and get some info. 

Nokia: Interesting method, see future in this but it’s more of a sub system test, as you need to interact with an interface inside equipment.

Decision: 

The document was noted.
R4-75AH-AAS-0043
Near Field Scanner Testing





Source: Ericsson

Abstract: 

The discussions relating to over the air testing has led to a list of potential test methods.  These discussions started in the AAS SI, details of this can be found in section 8 of the TR 37.114 [1].  So far, there have been two main candidates for OTA testing: Near field scanner method, and far field in compact antenna test range (CATR) [2, 3].

Discussion: 

Decision: 

The document was not addressed.

R4-75AH-AAS-0003
Uplink Near Field Measurement Method for Active Antennas





Source: KATHREIN-Werke KG

Abstract: 

This paper proposes a method for near field UL measurement that requires only standardized power measurements.

Discussion: 

Nokia: Interesting and uses standardised interfaces, some concern on mutual coupling with extra reference probe. Is the uplink of DUT working in normal condition in this test?

ALU: For clarification, the probe given that the antenna is very directive, does the probe have to use high power?

Huawei: Q? how you get BER measurement it does no show very well, and how you provide a plane wave front to the array for correct combination.

Kathrein: there is no plane wave we can discuss outside

MVG: for ALU, encourage Torsten to look at contribution from May 2014 (number to be provided), to Huawei don’t need plane wave
Ericsson: there is a fundamental thing with the plane wave and how we extract BER.

Decision: 

The document was noted.



R4-75AH-AAS-0004
One dimensional Compact Range Chamber





Source: KATHREIN-Werke KG

Abstract: 

This paper proposes a novel method for a one dimensional compact range chamber.

Discussion: 

Huawei: Appreciate this works for 1d arrays would welcome extension into 2 and 3d
Ericsson: it’s interesting but good to develop to 2 dimensions. Interesting to see how we can extend in 2nd dimension

Kathrein: we can come back with more next meeting.

Decision: 

The document was noted.



R4-75AH-AAS-0038
TP for TR 37.842: Adding introduction text to section 9 about manufacturer declaration for AAS base stations





37.842




Source: Ericsson

Abstract: 

This contribution presents some ideas on how to capture manufactures declarations required for AAS conformance testing. At the end of the contribution a text proposal is attached. The text proposal captures identified parameters applicable for AAS base stations in section 9 of TR 37.842 [2].

Discussion: 

Decision: 

The document was not addressed.



R4-75AH-AAS-0083
TP Manufacturer declaration matrix





Source: Huawei

Abstract: 

TP introducing empty matrix for capturing and cross link declarations
Discussion: 

Decision: 

The document was not addressed.



4
Any other business

R4-75AH-AAS-0025
On AAS specification structure





Source: Ericsson

Abstract: 

Proposal for specification structure, in case discussed

Discussion: 

Decision: 

The document was not addressed.

4.1 EBF/FD MIMO     
Chair: Request from RAN4 chaor was as follows:

The new WI for E-BF/FD-MIMO was approved in RAN-68 (RP-151085). It was concluded not to have BS RF requirements covered by that WI as the similar activity is ongoing in AAS WI.

I propose this topic to be discussed in June AAS AH under AOB agenda 4 and spend 1 h at the end of the meeting for this. RAN-69 can then discuss whether anything more than the current AAS WID need to be done.

Chair: we can only discuss AAS matters not decide on xx.104

Ericsson: If Q is do we need to do anything more, if there is non-AAS FD-MIMO then yes we do.

Samsung: we support chairman’s suggestion, agree with Ericsson may not be able to support FD MIMO with xx.104

Ericsson: we don’t need to discuss what WI work on xx.104 needs to be done in.

Samsung: need to clarify in non-AAS spec there is no limit to No of TRX, if we go beyond AAS we need to discuss how many TRX in xx.104. Discussion for RAN4

Ericsson: We need to note there is no bound to No TRX and no EIRP testing in xx.104.

Docomo: from FD-MIMO it says that core requirements will be in AAS WI, we are not sure if current AAS WI can cover FD MIMO or not.

Ericsson: We need to clarify in scope of xx.104 that it is not applicable for FD MIMO.

Chair: 2 Questions

1) Does AAS WI cover FD-MIMO requirements

2)  Does xx.104 cover FD-MINO requirements

Nokia: I agree that FD0MIMO should be only AAS
R4-75AH-AAS-0023
RAN4 requirements and EBF/FD-MIMO





Source: Ericsson

Abstract: 

Summary of issues to consider when developing EBF/FD-MIMO

Discussion: 

Decision: 

The document was Noted.



R4-75AH-AAS-0024
Examination of the impact of larger numbers of radios on requirements





Source: Ericsson

Abstract: 

Examination of technical effects of more radios on the requirements

Discussion: 

Discussion noted above
Decision: 

The document was Noted.




R4-75AH-AAS-0084
Discussion on E-BF/FD-MIMO





Source: Huawei Tech.(UK) Co., Ltd

Abstract: 

Considerations on the RAN1 E-BF/FD-MIMO  WI for RAN4  AAS.

Discussion: 

Ericsson: WRT using AAS ETAC framework, it should be usable although not yet agreed (we should be able to sort this out).The limit of 8 is ok with us. May need to check Tx quality requirements. We agree it’s possible to capture all we need to do in AAS, we have concern about xx.104. If a problem with 16 transmitters that may cause a delay
Samsung: we support most bullets in the paper, to Ericson we need to consider the open issue about ETAC etc, but we believe it’s in scope, we just need to conclude.

Huawei: Q to Ericsson, do you think we should introduce new Tx quality Req. for FD-MIMO for AAS

Ericsson: We should check if such are needed, our preference is that they are done in AAS.

Docomo: My understanding, we need to identify if addition eNB core requirements beyond what’s in AAS requirement, 1st the necessity then discuss what we should do.

Huawei: back to ne Tx requirement, we have concluded so far there are no MIMO related quality requirement in RAN4, we don’t see what this should be the case here, to do this evaluation is a large extension and we could not do in WI

Nokia: agree with Huawei, the existing framework is a good concept and the FD MIMO impact may take a long time.

Ericsson: Rev IMD is concerned what we need to do is agree a requirement as we are doing now, nothing extra for FD MIMO so its already in scope. With Quality, normally if new feature RAN4 will check if here is a need if there is an effect. The scope of the WI is a little elastic, I would not say this can’t be done in this W, we should not delay Rel. 13 because of it
CMSS: We agree with Huawei, current AAS WI can capture RF requirement for FD MIMO, if we find any additional requirement we can include in performance part of future FD MIMO WI.

Ericsson: to clarify, we are discussing Tx signal quality requirement, we have not thought of performance requirement, they could be handled in performance part.

Huawei: Agree with CMCC, but can also accept having this evaluation made outside AAS WI, may be sufficient to have t wt UE discussion. Can be in RAN4 discussion
Samsung: UE performance is already covered in FD-MIMO.

Decision: 

The document was Noted.



R4-75AH-AAS-0088
View on eNB core requirements for EBF/FD-MIMO





Source: Samsung Electronics Co., Ltd

Abstract: 

In this paper, view on whether there is a need for additional eNB core requirements that are not addressed in the AAS WI is provided.

Discussion: 

Ericsson: Proposals are ok, conclusion we only need to be concerned with emissions is a bit much to assume that signal quality requirements are alright (they may even be over specified). At this stage this analysis has not been done, this group is the correct group to discuss this, but not sure if it’s part of this WI. We should check the signal quality requirements are ok, if it takes a long time to solve then maybe done elsewhere.
Huawei: as said earlier, we believe work on UE will address signal quality 1st, so easier to d outside this WI as does not match time frames.

Docomo: Q P1, are you saying requirement related to FD-MIMO can be addressed, are you saying additional work with respect to FD MIMO is needed.

Samsung: what’s meant by additional, to finish in Rel13 we don’t need additional work.

Docomo: addition comes from WI description, are there any work specific to FD MIMO required or not, seem to me from P1 it is.

Samsung: At least signal quality needs to be addressed, but we think it’s in scope, Ericsson’s analysis sign quality has to be discussed.

Nokia: I agree, Ericsson pointed out signal quality, we need to accept that.

Ericsson: signal quality, considering the BS sign quality within UE part but we need to be careful that spatial aspects are considered. 2 outcomes,1 ) more needed, 2) requirement are actually over specified.
Huawei: we should report that with regard to sign quality more work may be needed, but if work is done within current WI scope but such work may delay completion.

Chair: we should just consider differences between 8 and 16 antenna ports, not just spatial sign quality in general

Ericsson: yes we should consider difference between 8 and 16, that may consider spatial aspect, agree no need to look at for 8 layers

Huawei: considering difficulty we had to consider simple spatial aspects, I cannot see how this extra work will not make need for more time

Decision: 

The document was Noted.

Summary
Chair: The following proposals exist in the contributions, can we agree any?

· The current equivalency principle used in the AAS WI still holds and is not affected by the EBF/FD MIMO WI

· The Limit on number of AAS-ETAC based on Ran1 REL12 functionality prevents the equivalency proposal being broken

· The limit on number of AAS-ETAC applies to the RF requirements only – not the actual functionality of the AAS. REL13 (and onwards) functionality should be allowed.

· A minor change in the provision on the number of declared AAS-ETAC (which is already been approved)  will allow the REl13 AAS work to continue without disruption.

· EBF/FD MIMO functionality should be not be prevented on a REL13 AAS (providing the AAS is suitable for such functionality and still meet the R13 RF requirement).

· Expansion of the RF requirements beyond the current number of AAS-ETAC may be readdressed in later Releases if required.

Proposal 1: All eNB core requirements related to the EBF/FD-MIMO WI can be addressed in the existing AAS WI.
Proposal 2: RAN4 should aim to specify requirements for {8, 12, 16} antenna ports in Rel-13 AAS WI.
Proposal 3: If it turns out that RAN4 cannot complete the AAS requirements for up to 16 antenna ports in Rel-13, RAN4 should complete AAS requirements for up to 8 antenna ports in Rel-13. Similar to the case of carrier aggregation, RAN4 can continue to develop AAS requirements for larger number of antenna ports in Rel-14.
Verizon: I agree with Samsung, addition point , this is new WI potentially more than double antenna port is needed, if there are significant impacts to AAs work we think we should complete the RAN4 work 1st to give base line for FD-MIMO.

Ericsson: starting with bullets is not way to go, we need to state whether emissions can be handled in AAS, and the quality req.  need to be analysed and that this could cause a delay, RAN4 needs to complete for 8 ports in Rel13 and 16 in next release. Clarify to Ran4 to clarify xx.104.

Samsung: P2,3 are generic proposals, I think 2 and 3 cover this aspect, the only missing part is impact to RAN4 spec, we think D MIMO cannot be implemented in Non0AAS but that’s up to group

Docomo: we cannot jump to this conclusion, we like to clarify what requirements can be updated by supporting up to 16 antenna’s
Ericsson: based on this discussion the eq. in AAS spec that could be impacted are emissions, conducted power and possibly the signal quality. But also not directly linked with FD-MIMO but need to looked at.

Samsung: for Docomo, certainly its better if we can conclude in this ad-hoc, we need to supply answer by next RAN4 so maybe we can spend more time next meeting to identify requirement case by case.

Huawei: we can take for our contribution, provided there is not extra needed transmit signal quality the current scope of WI will allow introduction of FD MIMO

Verizon: Ericsson more than 8 antenna ports has not been identified, in case there is an impact we need to finish rel13 1st
Ericsson: In general I agree with Huawei that emissions, conducted power and signal quality are the things  that allow FD MIMO,  would still like to optimise BS and maybe optimise Rx etc in future.

Huawei: we are not proposing the practicalities you suggest but we think they should be after this WI.

Nokia:  if the is delay, we should put in next WI. Huawei pointed out of course preliminary FD-MIMO could be written but need to consider signal quality.

Samsung: Proposal WF, we are going to discuss req. case by case in next meeting and see if we identify additional work and there is risk to del REL13 and if we can solve by limiting No ports to 8, and t rest in next WI

Huawei: remind we have 6 time units to compete this WI and this discussion may take up 2, we are short of time.

Ericsson: In terms of how to formulate a requirement, we need to clarify:

· Scope of xx.104 needs to be clarified

· Indicate that emissions and conducted power can be handled within AAS WI

· No evaluation on impact of Tx signal quality, we do not have time in AAS WI time frame to do this

· RAN4 can attempt (Emissions, power and satisfy that sign quality needs no work) to complete Rel13 for 16 ports but if not then complete for 8 in Rel13 and rest in Rel14
· Rel13 may enable FD-MMO but may not be optimal for FD-MIMO but that is outside Rel13 scope.

· Further discussion should be outside allocated AAS Time Units

Samsung: need to limit the time in next meeting, we can report conclusions by next RAN4

Huawei: try to have chair to allow this evaluation outside the AAS TU, propose this evaluation discussion is outside AAS Time units.

CMCC: Maybe we can ask chairman to set up formal email discussion after this meeting, can make consensus after next meeting. We support the WF proposed by Samsung, we have strong deployment requirement for 8 AAS at least with 8 ports that support FD MIMO for Rel13
Docomo: Not sure if evaluation of impact on Tx quality, not sure why emissions and Tx power are special case.

Ericsson: conducted power and emissions it obvious right now we need to do something, conducted power is ensuring the conducted power limits for med/local range make sense. Tx quality we have not had evaluation so it’s different. 

Docomo: For AAS yes we need to study conducted emissions, but now we discuss FD MIMO

Huawei: Consider the clarification regarding bullet 4 suggest change

Samsung: Bulet 5, my understanding…(chair: did not catch discussion)
Ericsson: Outside scope is what’s better for FD MIMO specific implementations is outside. AAS emissions is based on counting layers and basing emissions on that. I think it’s important to complete in rel13 but don’t think we will.
Huawei: I believe the WI relates to Rel.12 specifications, so we can say ay FD MIMO is outside scope. But we can provide limited support for it with current scope.

Chair: suggest we use minutes as response to RAN4 chair, with conclusion we could not get agreement in the time allocated.

Decision: 

Return to in 0095
R4-75AH-AAS-0095
Way forward on handling of EBF/FD-MIMO





Source: Samsung Electronics Co., Ltd

Abstract: 

Discussion: 

Huawei: cannot agree

Chair: please review on reflector and get a doc that can be approved or next meeting (Samsung, Docomo, Huawei, Ericsson)

Decision: 

The document was Noted.
Other Discussion
Kathrein: we feel that some papers have been missed from the agenda, and should be treated as the agenda suggested.

Chair: We are short of time and had to make priorities. Plane for last session is to spend 10min per return to docs (50min) then 30min returning to untreated papers. (Chair: follow up, we managed to treat 3 of the 6 performance papers in the last sssion)[image: image1.jpg]Y




