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1 Introduction
It has been agreed that EIRP accuracy will be used as the metric to replace conducted output power, however the details of the requirement and the declarations have not yet been finalized.

This contribution looks at the remaining open issues and captures them in a TP for TR 37.834

2 Discussion

2.1 Core requirement

The existing EIRP accuracy requirement applies to all declared beams (from TS 37.105)

For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction pair within the EIRP accuracy directions set , a manufacturer  claimed EIRP level in the corresponding beam peak direction shall be achievable to within +2,2 dB and -2,2 dB of the claimed value.

This is very similar to the conducted output power accuracy requirement  (from 37.104)

In normal conditions, the maximum carrier output power shall remain within +2 dB and -2 dB of the configured carrier power declared by the manufacturer.

In extreme conditions, maximum carrier output power shall remain within +2.5 dB and -2.5 dB of the configured carrier power declared by the manufacturer.

The definition of the output power parameters declared by the manufacturer can be found in TS 37.141 [10].

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.

There 2 major differences

1. Conducted is defined as maximum rated power – which is the maximum power for the TRX unit being tested (i.e. the PA is working at max power)

2. Extreme requirements are specified.

2.1.1 Maximum power condition

On the 1st issue it is necessary for EIRP accuracy and a number of other requirements that the condition of maximum power is achieved. The claimed power value should be further elaborated as being the maximum power. As the accuracy requirement is valid for all condition not just maximum power – this should be further clarified in the declaration definitions. 
This is one of the issues where the existing conduced specifications are not very explicit. The term rated power is often assumed to mean maximum rated power – but the definition applies to any declared power, this may be below the maximum. In the conformance specification it is assumed that if the highest rated power is tested then the conformance is shown for all rated power levels. Whilst this is well understood it is not very clear, it is tempting to use the term ‘maximum rated power’ in order to be more explicit, however maximum power is  term which has been used to mean measured power so makes things less not more clear.

For OTA AAS BS we need to somehow describe the condition that all TRXU are operating at maximum power – without using the word maximum. Highest rated output power seems acceptable.

The following addition definition is suggested

Highest rated beam EIRP: EIRP that is declared as being achieved in the beam peak direction associated with a particular beam direction pair when all TRXU responsible for generating the beam are at maximum output power.
With this definition added to the existing EIRP requirement the 1st issue can be cleared up.

2.1.2 Extreme conditions

The 2nd issue is extreme requirements, this has been discussed in [2] where it was suggested that extreme performance was evaluated by a delta from a reference measurement which is taken in a condition where the AAS can be placed in an environmental chamber.
Whilst this could be considered a conformance issue, it may be necessary to change the core requirement in order to incorporate such measurement strategy.

Consider, if it were possible to conformance test over extreme temperatures in the FF the requirement would look like this
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Assuming we do a normal temperature FF measurement – any measurement result from 36.8dBm to 46.2dBm will pass the requirement.
It is tempting when looking at an acceptable delta due to temperature to be ±0.5dB, however the acceptable delta depends on the measurement at normal temperature.

For example if the FF measurement resulted in a value of 46.2dBm (at the top of the range) then an acceptable delta for the extreme measurement would be +0.5dB/-9.9dB. And if the measurement were at the other extreme then the acceptable delta would be +9.9/-0.5dB.
The power measurement taken in the environmental chamber may also be subject to a measurement accuracy which could be different to the FF measurement. However as the limit will be based on difference between a normal and extreme temperature measurement in the same chamber under the same conditions it is likely this will almost cancel out.

A reasonable process would be:

1. Measure the normal accuracy in the FF

2. Calculate the acceptable delta requirement based on the FF measurement result and the extreme conformance requirement.

3. Place AAS BS in environmental chamber and take reference power measurement

4. Change environmental conditions (temperature, voltage) and extreme power measurement

5. Calculate difference between normal conditions and extreme

6. Pass if within range identified in 2.

If such a process it is necessary to know the extreme conformance requirement, which is given by the core requirement in its current form. Hence the core requirement should remain as an overall range rather than a delta requirement. The delta can be calculated in the conformance part.

The core wording could therefore be kept simple with possibly a note added to indicate the delta method is acceptable.

For example:

For each declared beam, in extreme conditions, for any specific beam peak direction associated with a beam direction pair within the EIRP accuracy directions set , a manufacturer  claimed EIRP level in the corresponding beam peak direction shall be achievable to within +2,7 dB and -2,7 dB of the claimed value.
Note. Conformance may be shown be comparing the variation between a sample of the output power at normal and extreme conditions. 
2.2 Conformance
For conformance purposes it is necessary to declare and test at least the following  (from TS 37.145-2)

	D9.3
	Beam identifier
	A unique title to identify a beam. e.g. a,b,c or 1,2,3.

The vendor may declare any number of beams, the minimum requirement to declare for conformance are the beams with the highest intend EIRP for each of the beams widths below:

1)
Narrowest intended BeWθ, narrowest intended BeWϕ (possible when narrowest intended BeWθ) at the reference beam direction.

2)
Narrowest intended BeWϕ, narrowest intended BeWθ (possible when narrowest intended BeWϕ) at the reference beam direction.

3)
Widest intended BeWθ , widest intended BeWϕ (possible when widest intended BeWθ at the reference beam direction.

4)
Widest intended BeWϕ – widest intended BeWθ (possible when widest intended BeWϕ) at the reference beam direction.

5)
BeWθ and BeWϕ which provide highest intended EIRP of all possible beams at the reference beam direction.

NOTE 1:
Depending on the capability of the system some of these beams may be the same.

When selecting the above five beam widths for declaration, all beams that the AAS BS is intended to produce shall be considered, including beams that during operation may be identified by any kind of cell or UE specific reference signals, with the exception of any type of beam that is created from a group of transmitters that are not all phase synchronised.


For each of the declared beams an EIRP accuracy directions set is declared.

For eAAS there are a number of transmitter requirements which are defined in a a single direction in a similar way to EIRP, it makes sense to use the same directions sets wherever possible.

The EIRP accuracy direction sets have therefore been renamed [1] as

OTA peak directions set(s): set(s) of beam peak directions within which certain TX OTA requirements are intended to be met, all OTA peak directions set(s) are subsets of the OTA coverage range.    

NOTE:
The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by the beam direction pairs included in the set.

In addition instead of declaring rated beam EIRP at each of the maximum steering directions(for conformance testing) the highest rated beam EIRP should be specified.
2.3 Existing EIRP accuracy requirement vs. eAAS EIRP accuracy requirement
It has been agreed that for the receiver a new minimum EIS requirement will be generated in addition to the existing declared EIS requirement as the 2 can test 2 different aspects of eth Rx performance [3]. 

In this case we have an existing EIRP accuracy requirement and we are looking to use it to verify the equivalent conducted power accuracy.

Other than some clarifications of test conditions and the addition of the extreme conditions requirement the requirements  are identical so there is no need to have 2 EIRP accuracy requirements.

It will need to be made clear that the extreme requirement only applies to the OTA requirement set only however.
3 Summary
The details of using the existing EIRO accuracy requirement to verify the equivalent conducted power accuracy requirement have been discussed.

Modifications to some definitions and declarations have been suggested so that the EIRP accuracy requirement is suitable for this task.

In addition the extreme temperature requirements have been discussed and applied to a reasonable test method. It has been concluded that the core phrasing of the core extreme requirement doe not need to be significantly changed and measurement techniques based on difference over temperature can be handled in the conformance part. 
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3
Definitions, symbols and abbreviations

3.2
Definitions

{Unchanged text omitted}

highest rated beam EIRP: EIRP that is declared as being achieved in the beam peak direction associated with a particular beam direction pair when all TRXU responsible for generating the beam are at maximum output power.
5
Radiated transmitter characteristics 
5.1
General
5.2

Base station output power
{Unchanged sections omitted}

5.2.3 Output Power accuracy

5.2.3.1
Core requirement

The EIRP accuracy requirement is sufficient to capture the output power accuracy of the AAS BS. The existing EIRP output power accuracy requirements are adopted for the requirement in normal conditions. The accuracy requirement is hence ±2.2dB.

As there are now a number of transmitter requirements which are specified as a single direction requirement the existing directions set name and definition over which the EIRP accuracy is met (EIRP accuracy directions set) is no longer suitable. EIRP accuracy will now be defined over the more general OTA peak direction set(s), the requirement is modified accordingly.

For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction pair within the OTA peak directions set, a manufacturer  claimed EIRP level in the corresponding beam peak direction shall be achievable to within +2,2 dB and -2,2 dB of the claimed value.

5.1.1.1 Conformance requirement

The core requirement applies to any claimed power, however as the conducted requirement no longer exists it is important that the condition of all transceiver units operating at maximum power is defined for the conformance condition. As the term maximum tends to be used when referring to the measured power, this condition is defined to as highest rated beam EIRP.

5.1.1.2 Extreme conditions

The existing conducted output power requirement is one of the RF requirements which is specified over extreme conditions. Whilst it is feasible to do a conducted measurement in an environmental chamber it is not practical to convert an OTA test range into an environment chamber. Doing accurate OTA measurements at extreme temperatures is effectively not an option.

Although testing EIRP accuracy with absolute accuracy is not feasible, it is reasonable to put the AAS BS in an environmental chamber operating at its highest rated beam EIRP and compare a sample measurement at both normal and extreme temperatures. The delta between the normal and extreme can then be used in with the result of the normal conditions EIRP accuracy test (carried out using an accurate OTA method ref [37.145-1])  to show compliance over the extreme conditions. For example:

1. Measure the EIRP accuracy in normal conditions using an accurate OTA method [37.14501]

2. Calculate the acceptable delta requirement based on the normal conditions EIRP accuracy measurement result and the extreme condition conformance requirement.

3. Place AAS BS in environmental chamber and take a sample reference power measurement

4. Change environmental conditions (temperature, voltage) and extreme power measurement

5. Calculate difference between normal conditions and extreme conditions.

6. Pass if within range identified in 2.

Note. the methodology for both ensuring the radiated power can be handled safely in the environmental chamber and the method for taking a representative sample of output power are FFS.
Using the above process the core requirement does not need to be modified significantly as only the method of conformance is changed.

The conducted extreme conditions requirement is 0.5dB greater than the normal conditions requirement (±2.5dB compared to ±2dB). As the conducted output power accuracy is a major component of the EIRP accuracy requirement at least this margin for extreme conditions should be applied to the OTA EIRP accuracy requirement.

Hence the Extreme EIRP accuracy requirement is ±2.7dB

For example:

For each declared beam, in extreme conditions, for any specific beam peak direction associated with a beam direction pair within the OTA peak directions set , a manufacturer  claimed EIRP level in the corresponding beam peak direction shall be achievable to within +2,7 dB and -2,7 dB of the claimed value.

Note. Conformance may be shown be comparing the variation between a sample of the output power at normal and extreme conditions. 

--------------end of text proposal-------------










































