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1 Introduction
The issue of how the extreme temperature requirements are handled in the OTA AAS requirements has been discussed for some time. 

Much of the discussion has been based on the practicality of a extreme temperature test set up and if that effects the core requirement.
The core requirement however requires completion before December so a decision must be made. This discussion paper revises some of eh arguments and proposes a solution for the core requirement which
2 Discussion

2.1 Potential test solutions

It is understood that combining a full OTA test chamber (either far field, CATR or near filed range) with an environmental chamber is a task so difficult that it can perhaps be regarded as impossible. The calibration requirements the mechanical moving parts etc of an OTA test range are not compatible with an environmental chamber. Specifying the components inside the chamber to withstand the same temperature range \as the BSA and maintaining calibration would be a huge task.
Suggestions have been made [1]

 REF _Ref494117253 \r \h 
[2]

 REF _Ref494117254 \r \h 
[3] which would limit the amount of the HW in the test range which needed it environment controlled to the BS alone.
Relative method

It is proposed that the AAS BS can be isolated in a relatively small RF shielded chamber which is also an environmental chamber.

The RF could be sampled frm a near field probe of some description, which is calibrated to the far field measurements.
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Figure 1 - Relative change test approach [1]
The result at extreme temperature would then result in a delta between the ambient temperature result from the probe and the extreme temperature result.
It is simple to see how this method could be applied to the existing extreme temperature output power limits as in both cases an absolute power is measured as the metric. The delta from the extreme temperature measurement could be added to the result of the nominal temperature far filed measurement

However the receiver sensitivity requirement would be harder to quantify as the sensitivity requirement is pass/fail threshold. In order to find a delta and add it to the nominal result it would be necessary to find the actual input power at which the quality (throughput/BER) metric was crossed. The delta from temperature could then be added to the nominal far field result and compared to the threshold. Whilst this is not impossible it would be time consuming. It also has to be noted that eh results taken to find the delta over temperature would not be representative of the actual value, it is likely the probe and the environmental chamber would result in a much poorer absolute sensitivity level.

However for the purposes of a core requirement it is believed that it is feasible to use this technique with the existing core requirement.

Far field method
An alternative to housing the AAS BS in a screened environmental chamber is to house it in a RF transparent (plastic) environmental chamber
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Figure 2 – Far filed chamber with environmental radome  [3]
This system uses the same far field chamber but places the AAS BS in a plastic box which allows the RF to pass through it with a known performance. The BS and the chamber can be placed on the positioned inside the OTA chamber so that only the BS is exposed to the environmental conditions. 

This has  the advantage that if proposer calibrated there is no need to calculate deltas the output power accuracy and the receiver sensitivity could be measured directly. It is likely that limited directions would be required for the environmental requirements so the RF transparency could be confined to the front face to the AAS and the environmental containment box.

The disadvantage is that as the RF transparent box would be unlikely to have thermally insulating properties so the temperature control system would have to work much harder to maintain stable environmental conditions. Also the OTA chamber would have to be large enough to not only fit the BS but also the environmental enclosure.

2.2 Core Requirements

The only existing conducted transmitter requirement for extreme condition is the output power accuracy (from TS 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.
For the all OTA requirement conducted power is equated to TRP, we have currently defined a nominal temperature TRP accuracy requirement for OTA AAS as 2dB (from TR 37.843), by compromise it was decided to add no addition variation due to loss variation in the composite antenna.

In addition we have a nominal temperature EIRP requirement in the current version of TS 37.105 of:

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.

The methods of identifying a extreme temperature test have been discussed in this document. It is clear that the number of measurement directions which can be tested using either of the environmental test methods must be limited. Therefore it is better if for OTA the extreme temperature requirement is applied to the EIRP rather than the TRP. In this way onl a small number (possibly only 1) of directions need be calibrated and it will not be necessary to maintain temperature stability in the chambers for long periods of time.

Proposal 1: The extreme temperature requirements are applied to direction requirements
For Tx this would mean using EIRP accuracy rather than TRP accuracy, as for conducted requirements the delta between nominal and extreme conditions is 0.5dB it is proposed the same margin is used for the OTA requirements. As seen in example in figure 3 below:
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Figure 3 – Output power core and conformance limits  [3]
For receiver sensitivity the requirement is directional by default and the core limit does not change, it is suggested the same is done for OTA.
Proposal 2: The Extreme temperature requirement for Tx is as follows:

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.

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.

The receiver sensitivity requirement extreme limits is not captured in the existing core requirement. It is not clear why this is the case as it is requires testing in the conformance specification. However it is proposed to use the same method for the OTA requirements. Hence no decision needs to be made for the receiver sensitivity at this stage. However there are 2 receiver sensitivity requirements for OTA. OTA sensitivity is declared only for each OSDD, OTA REFSENS is based on the declare OTA REFSENS RoAoA which is based on the antenna array element pattern/sub array. As it is expected that the OTA sensitivity will be lower than (or equal to) the OTA REFSENS, it is proposed that the extreme temperature limits are applied to the OTA sensitivity, this will cover the case for the OTA REFSENS by default.
Proposal 3:  For Rx the extreme temperature requirements are applied to OTA sensitivity.

3 Summary
It is necessary to make some decisions on the extreme temperature requirements so that we can complete the core specification drafting in time.
This can be done without finalizing the exact test methodology and test uncertainty as long as we are confident that the test method may influence the nature core requirement.

2 possible extreme temperature methods have been review and it is shown that with each method the original core extreme temperature requirements can be applied, so it can be considered reasonable to make a decision on the core requirements at this stage.

As extreme temperature measurements will be difficult it is proposed that they are only carried out on direction requirements which lead to the following 2 proposals:

Proposal 1: The extreme temperature requirements are applied to direction requirements
Proposal 2: The Extreme temperature requirement for Tx is as follows:

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.

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.

In addition whilst the receiver core text is not directly affected by the environmental requirements, it is suggested that we capture which of the Rx sensitivity requirements is covered by the extreme temperature conformance test.

Proposal 3:  For Rx the extreme temperature conformance requirements are applied to OTA sensitivity.
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