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1 Introduction
The core requirements for the radiated requirements are now complete and the conformance testing is being drafted. 
One issue which has not been discussed is how the AAS BS is configured when the radiated tests are performed.

In RAN4#78 the way forward on beam declarations [1] was approved, this contained an FFS on the issue of how beams are configured for conformance testing

For conformance testing, declared beams are tested individually

In case for a given beamwidth more than one beam can be transmitted with maximum individual beam EIRP, it is FFS whether all beams that can be produced in parallel should be tested (one at a time)

This TP discusses the issue and conformance testing of beams in general and captures the result in the TR.
2 Discussion

The radiated transmitter requirements are based on declared beams, for each declared beam the maximum EIRP is declared at the reference direction and 4 further compliance reference directions are declared (along with max EIRP’s at each) for beams which are capable of being steered.

2.1 Purpose of the radiated transmitter requirement.

Clearly the EIRP power has some similarities to the maximum conducted output power requirement which exists in both the non-AAS specifications and the conducted requirements for the AAS BS.

The maximum conducted output power requirement has 3 main purposes:

1. Its value is used to compare against maximum limits for the BS classification 

2. Its accuracy is tested to ensure the BS output power accuracy is of an acceptable minimum performance level

3. It is used as a maximum power condition for other tests (linearity and unwanted emissions tests) to ensure the BS is being tested in a worst case condition.

Points 1 and 3 clearly require the maximum output power condition to be known. Hence for multi-carrier (and in some cases multi-band) , it is important in the conformance testing to generate test configurations which will ensure hardware (particularly PA’s) are operating at the maximum output power.
The AAS BS radiate power accuracy requirement however differs in purpose from the conducted output power requirement. Its purpose is:
1. Ensure that the AAS BS (including the transceiver unit array, RDN and Antenna Array) can generate a coherent beam which is capable of delivering the declared power (in for of EIRP) at a stated direction to the accuracy required by the specification.
Of course as the conducted output power requirement also exists in the AAS BS requirement the other purposes are still served by that requirement.

Sources of identified as causing errors in the EIRP have been highlighted in the TR as follows:
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 – is the maximum conducted output power error at the transceiver unit output.
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 – is the variation in main beam EIRP due to beam forming errors caused by phase error at the transceiver unit output.
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  – is the variation due to the error in the passive elements, the RDN, the antenna array gain errors, mismatch errors and insertion losses variations.

Of these 
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are clearly independent of the output power of each of the transmitter units. 

This leaves 
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, the accuracy of the trasnciever however is covered by the conducted requirements and must remian within the required accuracy for al power levels (although only maximum condition is tested).

It therefore seems unlikley that the power level of each trasnciever units will directly effect the power accuracy of the EIRP for each beam.

It is therefore not necassary to test beams in parallel to ensure the AAS BS asa whole is at maximum output power, but each beam can be tested in isolation at its declared maximum EIRP.

2.2 Test configurations

In the conducted test requirements there are a number of test configurations and test cases developed in order to ensure the worst case conditions for MSR operation and multi-carrier and/or multi-band operation are stressed in the conformance tests.

For AAS BS radiated requirements we have agreed that declared beams are tested individually.

As each beam is a single coherent signal i.e. a single carrier and a single RAT, it is therefore only necessary to apply single carrier tests when doing the radiated testing.

It has been discussed in the section above that there is no need to ensure that the transmitter units are at maximum power for the radiated beam testing and hence there is no need to develop any test configurations in the conformance specification to ensure this.
This will greatly simplify the conformance testing as the transmitter radiated test may all be carried out as single carrier tests.
As radiated test are new tests and test facilities are being used for these tests for the first time, simplifying these tests in this way will be an advantage.

It is noted of course that future work in Rel14 when all tests will be transferred to OTA tests it will be necessary to readdress this as it will be important in many of the tests to ensure that maximum conducted power is achieved.
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The conformance test configurations

The radiated EIRP requirement is applied to beams which have been declared, the requirement applies to each beam individually. However beams may exist singularly or multiple beams may exist at the same time.

The requirements on the beams are based on the accuracy of transmitting the EIRP at the level declared, this does not require that the total radiated power at any time is the same as the total conducted power. 

The accuracy of the EIRP is modelled by the 3 parameters in sub-clause 7.1.2.3. 
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 – the output power accuracy is captured over all power levels by the conducted output power requirement. Its accuracy is not effected by power level
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 –phase error at the transceiver unit output will not be effected by output power level
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  – is the variation due to the error in the passive elements, this will not be effected by output power level

As the beam accuracy is unlikely to be effected by the output power level of the transceiver units generating the beam, there is no need to ensure that the transceiver units generating the beam are operating at maximum conducted output power during the radiated beam testing.

Radiated transmit power testing can therefore be carried out as single carrier tests at the EIRP levels declared for each beam.
--------------end of text proposal-------------
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