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An ad hoc meeting on AAS held on Nov 11, 2013 evening 18:30 - 21:00.

The following companies and organizations were presented: Alcatel-Lucent, Agilent, CATT, Ericsson, Huawei, Motolora Mobility, NSN, Kathrien, KDDI, NTT DOCOMO, NEC, Orange, Samsung, Telecom Italia, Vodafone, ZTE.
All the papers listed on the agenda below will be noted.

1 Radiated Tx Power and Its Accuracy

1.1 General

R4-136796, Discussion, AAS OTA requirements and testing, Telecom Italia, NSN
Summary:

1) The radiated downlink requirement is envisioned to be similar to the existing requirement on BS output power accuracy. CW signal may appear as DC in the feedback chain.
2) The radiated uplink requirement 
a) It could be similar to the reference sensitivity requirement.
b) It may be stated as requirement on the accuracy of a received signal strength measurement assuming a refsens conducted requirements is also considered.

3) EIRP and EIRS are not sufficient and overly burdensome to properly check the radiated part behaviour. A CW based method should be considered to check the correct phase combination of the tx or rx signals.
Discussion: 
NEC: We are neutral on either CW or modulated signals.

NEC: Clarification question: where do you worry about interference in the test facilities? The testing conditions shall be controlled.

NEC:EIRS shall be discussed separately. 

TI: CW is well established method in the industry. CW signals can be used in all conditions with minimized interference scenarios.  
Huawei: DC is not issue in feedback chain as can be avoided as the design for feedback.

Kathrien: How to synchronize the network analyzer and BS?

HW: this can be worked out in the performance WI phase.

Ericsson: This document makes sense. We shall be careful to measure the BS in operation mode or testing model. 
NSN: CW signal is to test the radiation pattern, not all. CW signal is useful.

Orange: Would you clarify whether CW and modulation signals are equivalent in case of multiple beams?

NSN: Yes. 

Orange: Good to have more analyses to show the equivalence.

NSN: hopefully before next meeting. 

Agilent: If the antenna is measured in the band of interests using CW, it is equivalent to modulated signal if the antenna response is flat in the working band.
R4-135832, Discussion, Consideration of radiated requirements, NTT DOCOMO
Summary:
1) Feasibilities and applicability of radiated requirements.

2) “Ingredients” to be considered in radiated requirements
a) Beam-forming capabilities
b) Regulation compliance. 
c) Accessibilities of antenna connectors is a testing problem, that shall be discussed separately.
Discussion: 
NTT DoCoMo: One point is missing: capture the RDN+antenna array characteristics. 

NEC: we support all of the points, particularly on point c). Accessibility of the antenna connector shall not be mixed up with requirements. 
1.2 Requirement Definition
R4-136720, Discussion, AAS EIRP definition alignment, ZTE, Tejet
R4-135870, Discussion, OTA Measurement Method for Output Power, KDDI
R4-136438, Approval, Declarations of cell specific beam for AAS, Huawei
R4-136449, Approval, Proposals on the requirements for radiated Tx power and its accuracy, Huawei
R4-136638, Discussion, On definition of beams for radiated requirements and cell specific/user specific beams, Ericsson
R4-136514, Approval, Radiated Transmit Power and its accuracy requirements, NEC

R4-136715, Discussion, Proposal for OTA transmit power accuracy for AAS base stations, NSN
Summary: 

1) Max EIRP for beam-forming and MIMO cases. EIRP = conducted power + antenna gain (ZTE)
2) Measure EIRP of each element (KDDI). 
3) RTPA: Declare and measure the max EIRP value on at least one cell-specific beam that is declared by the manufacturer. (Huawei) 
4) It is proposed that cell specific beams should be captured by means of the following declarations (Ericsson)
· The number of cell wide beams supported by the array

· Which beams power share

· As a minimum, when the beams are radiated using a simple phase progression and tapering, the EIRP in the main lobe, beamwidth and SLS at the middle of the declared steering range and at each end of the declared steering range

· Optional declaration of the EIRP for more complex beam patterns

· Which transceivers are responsible for generating each beam

5) (NEC) The radiated output power value shall be specified at the manufacturer’s declared reference direction of the main beam of the AAS antenna. The reference direction is the direction of the AAS antenna corresponding to the reference vector which sets the spatial direction for its maximum gain (maximum radiated power).

6) (NSN) The beam declaration can consist of a single antenna gain value or possibly values per polarization.

Discussion: 

ZTE: Antenna gain should be for coverage pattern, and could be based on CRS. Whether to use CRS or cell specific can be further decided. We need to define the equivalent antenna gain.

NEC: We don’t understand your proposal on MIMO and beam-forming.  
ZTE: Maybe from EIRP point of view, we can combine them. 

Kathrein: On KDDI proposal, it’s innovative but we need check carefully. The problem is specifically on the phase alignment between the different measurements. 
NEC: On ZTE’s proposal, are you proposing EIRP in all directions or particular points?
ZTE: we consider the maximum EIRP.
ZTE: On KDDI proposal, is there a calibration procedure in the measurement? 
KDDI: Take offline.

Ericsson: The definition of beam is expected to be consistent with existing requirements. It’s not necessarily to discuss antenna gain. 

NSN: Ericsson may have jumped to a conclusion that the antenna connector is a MIMO branch.

Ericsson: We propose to declare cell specific beam.

Chair: Would you please clarify the “main beam”?

NEC: The main beam is a reference beam declared by manufacture. 

Ericsson: what is relation between main beam and transceivers?

NEC: the vendor may declare multiple “main beams”.

Ericsson: Whether all the transceivers have been covered in the beam testing. 

NEC: The vendor may declare the relations between the transceivers and beams. 

NSN: Any company proposed to define reference beam or reference direction?

Ericsson: our proposal is very similar to NEC, maybe NSN. We propose to consider cell specific beam.
NSN: The beam declaration for a single EIRP value. 
1.3 Accuracy

R4-136445, Discussion, On the accuracy of radiated Tx power, Huawei
R4-136575, Discussion, On radiated output power requirement, Ericsson
R4-136514, Approval, Radiated Transmit Power and its accuracy requirements, NEC (Relisted) 
R4-136690, Discussion, Accuracy of gain measurement for passive antennas, Kathrein
R4-136437, Discussion, Accuracy requirements and the required measurement uncertainty on testing facilities, Huawei
R4-136715, Discussion, Proposal for OTA transmit power accuracy for AAS base stations, NSN (Relisted)
R4-136796, Discussion, AAS OTA requirements and testing, Telecom Italia, NSN
Summary: 

1) (Kathrien) For the accuracy of the gain measurements of passive base station antennas is a range from ± 0.5 dB to ± 0.7 dB reasonable. For active antenna systems a similar accuracy of the gain measurement is expected.
2) (Huawei) Following the proposals: +/-2dB+TBD, where TBD accounts for errors in passive part. However, we suggest further evaluations on the overall errors impacted by amplitude/phase errors introduced at different points.
3) (Ericsson): When defining the minimum requirement for output power it is crucial to define the conditions used to derive the requirement, such as statistical properties for output power, antenna gain and other factors need to be captured.

4) (NEC) Overall AAS BS Output Power Accuracy = ∆Pouttransceiver_unit_array  + ∆Gantenna_Array dB
5) (Huawei): The following steps: Determine the accuracy requirement first. Determine the requirements on acceptable accuracy of test facilities based on confidence level. Determine the measurement requirement. 
Discussion: 
NEC: We could agree on the accuracy of the output power, and then adding accuracy budget considering other effects.
Kathrien: Question on NEC, how could you measure separately the transceiver and the antenna.

NEC: we just propose the methodologies to derive accuracy, not the performance measurement.

Ericsson: We shall NOT confuse the accuracy of the measurement facilities with the requirements on the acceptable accuracy.

NSN: Would you please be more precisely on the difference between DUT accuracy and measurement facility accuracy? 

Ericsson: we need to align the terminologies on accuracy, uncertainty, and tolerance.
Kathrein: +/-2dB is not the base to start.
Agilent: We propose to reuse the terminologies defined in RAN5. 
1.4 Observations
On the beams where the EIRP requirement could be declared: All the proposals, though in different wording are proposing to specify requirements on one or multiple EIRP values on particular beams. It’s encouraged to work on the wording offline. Ericsson volunteered to lead a way-forward on this aspect.
On the accuracy requirement of EIRP: the terminologies on accuracy, uncertainty, and tolerance shall be aligned, and relations between them shall be established. 

2 Radiated Rx Requirements

2.1 Requirement definition

R4-136452, Discussion, Radiated Rx requirements for AAS, Huawei

R4-136515, Approval, On the radiated receiver requirements, NEC

R4-136577, Discussion, On radiated receiver sensitivity and beam-forming, Ericsson

R4-136711, Discussion, AAS EIRS definition alignment, ZTE, Tejet

R4-136716, Discussion, OTA AAS receiver sensitivity, NSN
R4-136796, Discussion, AAS OTA requirements and testing, Telecom Italia, NSN
Summary:
1) (Huawei): The noise figure and the accuracy of UL radiation pattern is two conflicting requirements. NF shall not be double tested. Accuracy of UL radiation pattern shall not be tested by throughput.
2) (NEC): The receiver sensitivity should not be specified as EIRS.  If reference sensitivity is defined using EIRS in the bore sight direction, BS would need more EIRS to receive the signal when the UE is not in the bore sight direction.
3) (NSN): No spatial effects have been associated with receiver noise figure, so it isn’t apparent why receiver sensitivity should be chosen as the OTA receiver metric for AAS base stations. An alternative metric could be received signal strength accuracy. 
4) (Telecom Italia) The radiated uplink requirement 
a) It could be similar to the reference sensitivity requirement.
b) It may be stated as requirement on the accuracy of a received signal strength measurement assuming a refsens conducted requirements is also considered.
5) (ZTE): EIRS as conductive Refsens Level-antenna gain, defined for beam-forming and MIMO separately. 
6) (Ericsson): This contribution describes two possible ways of implementing beam-forming in E-UTRA UL. Both ways and combinations will be used in AAS BS. More studies are needed to define the pre-conditions needed to make the adaptive beam-forming to operate in a correct manner so testing can be done in an antenna test range.
Discussions: 

ZTE: We would like to ask for clarification on whether TI propose to consider accuracy requirement of UL?
Ericsson: could be a value declared by the vendor but not tested.

TI: what to be declared?

Ericsson: It’s a performance indictor of the whole system. 
2.2 Observations
Consider the following 3 options:
a) Radiate receiver requirement could be similar to the conductive reference sensitivity requirement.
b) Radiate receiver requirement may be stated as requirement on the accuracy of a received signal strength measurement assuming a refsens conducted requirements is also considered
c) Radiate receiver requirement could be a value declared by the vendor and tested by the vendor.
3 Applicability of Radiated Requirements
R4-135831, Information, Purposes of radiated requirements, NTT DOCOMO

R4-136779, Discussion, Identify RF requirements and test methods based on the AAS stakeholders concerns, ZTE, Tejet
R4-136495, Discussion, Definitions for Active Antenna Systems (AAS), CATT

R4-136504, Discussion, Definition of different types of Active Antenna Systems (AAS), Kathrein

R4-136582, Discussion, AAS Definitions and Terminology, Ericsson

R4-136641, Discussion, On describing radiated requirements in specifications, Ericsson

R4-136449, Approval, Proposals on the requirements for radiated Tx power and its accuracy, Huawei (Relist)
Summary:
1) (ZTE): Identify RF requirements and test methods based on AAS stakeholders.

2) (CATT): Define “Passive AS” and “Active AS”, and reflected in the technical standards.
3) (Kathrien): Define “External AAS”, “Limited AAS”, and “Full AAS” Different requirements are applied to different AAS types. 
4) (Huawei): Define different AAS types according to the requirements declared to conform.
5) (Ericsson): The vendors declare whether or not to conform to the radiated requirements.
Discussions:
TI: Question to NEC, how could radiated requirements be verified by conducted measurements?
NEC: Depending on whether we could do requirement transformation.

Orange: We don’t understand option 2).
Ericsson: 
3.1 Observations

Consider the following three options for applicability of the radiated requirements:  
1) Define different BS types according to the different requirements declared to conform.

2) The vendors declare whether or not to conform to the radiated requirements. 
3) Others.
Evaluate the difference between 1) and 2) 
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