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1.
Introduction
At (RAN4#71) Monday evening AAS ad-hoc session it was decided to continue the work associated with AAS BS conformance testing by creating a way-forward.
2.
Discussion
At this meeting 6 contribution related to AAS BS conformance testing was presented [1, … 6]. From the discussion several open issues were identified:
1. Questions related to Near Field Measurement Technique presented in [1]: 
a. Performance with a real AAS base station as the measurement object

The investigations so far have been based on measurement of a passive antenna combined with a transceiver. In particular for the uplink, in which nonlinear behaviour may take place, but also for downlink the impact of operating with an AAS base station should be considered further

b. A measurement uncertainty budget related to this method is required to estimate the total measurement uncertainty for AAS BS EIRP and EIRS characteristics.
c. Radiated sensitivity is supposed to be based on BER/Throughput;. It is preferred to use reference sensitivity methodology as base line for AAS BS radiated sensitivity.
d. A detailed description of test setup, including instruments emulating the UE is required.  
2. Applicability of CW for AAS conformance test [1, 3]. Following issues needs to be resolved:
a. To conclude this topic an “AAS 2-stage” test method for EIRP and EIRS, where radio performance and antenna performance is measured separately needs to be defined. The conducted power is captured using test model according to conducted output power and gain characteristics and matching is captured using CW.

b. How to ensure validity of the 2 stage test as a means of measuring absolute EIRP of a real signal in a operational mode in which emissions requirements are met, representing propagation behaviour when antennas and radio are integrated (if integration is applicable)

(Existing results from NSN show relative power difference [not absolute] between CW and modulated signal, results from Satimo show results from a passive antenna)

c. Establish the uncertainty budget calculation for an AAS 2-stage method.
d. If uncertainty is acceptable and the test is valid as described above RAN4 can decide to allow the “AAS 2-stage” method to be adopted in the conformance test specification. 

3. Relation between core and conformance requirement [4]:
a. Agree on principles for relation between RF core requirement and test requirement. According to 3GPP ways of defining requirement and conformance testing, minimum requirements given in the RF core specification make no allowance for measurement uncertainty. The measurement results retuned by the test system are compared, without any modifications, against the test requirements as defined by the shared risk principle defined in ITU-R M.1545.
b. RAN4 needs to agree on a concept for finding proper measurement uncertainties for OTA test methods. As a starting point work done for UE OTA testing could be used as a starting point.

c. Find a relevant candidate values for EIRP test tolerance and   EIRS test tolerance.
4. Definition of core requirement and clarification of what should be in the core requirement and what should be in testing


The EIRP core requirement is agreed to apply to vendor defined cell specific beams. There is a need to agree on what should be in the core specification text in order to capture the intention of the requirement. The text in Appendix A is a starting point for this discussion
3.
Conclusion

The identified open issues listed in this contribution will be as input for the discussion between this meeting (RAN4#71) and coming meeting (RAN4#72).
4.
References
[1]

R4-142684, “Near Field Measurement Technique and Preliminary Results for Radiated AAS BS testing”, SATIMO Industries
[2]

R4-142632, “Radiated Measurements Accuracy”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
[3]

R4-142633, “CW for AAS Conformance Test”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
[4]

R4-143406, “On relation between core and test requirement”, Ericsson

[5]

R4-143716, “Isolation of core and performance for radiated output power”, Huawei

[6]

R4-143717, “On testing methods of antenna characteristics without core requirements”, Huawei
Annex A

A radiated transmit requirement can be expressed in text as:
X.1
General

Unless otherwise stated the requirements in clause X apply at all times, i.e. during the Transmitter ON period, the Transmitter OFF period and the Transmitter transient period.

X.2
Radiated transmit power

The radiated output power generated by a base station is defined as radiated field-strength measured outside the base-station in the far-field region. 

A base-station will support one or more cell-specific beams. A cell specific beam is a radiated signal for which the radiated power level varies according to azimuth and elevation angles of observation.  Within a beam, the power level is greatest at the azimuth/elevation angles at which the signal carried in the beam is intended to be received and is lower at the other azimuth/elevation angles.  An AAS beam is the superposition of the signals radiated from different paths of the AAS antenna array.
The rated radiated output power, Prad,c, of the base station is the mean power level for a specific cell-specific beam that the manufacturer has declared to be generated during the transmitter ON period. 

The vendor shall declare an EIRP value for each beam, along with the operating beam pointing direction.  

The maximum total radiated output power of the cell-specific beam is the mean power level measured at declared beam pointing direction at low, mid and high frequency channel, when configured maximum radiated output power for a specific cell-specific beam.  
X.2.1
Minimum requirement

In normal conditions for Wide Area BS and Medium Range BS, [each/many/set – which still needs be determined and agreed upon] of cell-specific beam(s) maximum radiated output power (EIRP) shall remain within +Xhigh (TBD) dB and –Xlow (TBD) dB of the rated radiated output beam power declared by the manufacturer.

The definition of the output power parameters declared by the manufacturer can be found in TS 37.xyz.

For each beam, as a minimum, the maximum configurable EIRP that can be measured at the beam steering direction a zero horizontal or vertical angle is applied to the beam, shall be declared.  In the figure below, this would mean that θ and φ would be zero degrees.
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Figure 6.2.1-1: Reference coordinate system
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