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1 Introduction
In the last meeting the way forward on the FR2 OFF requirement and transient period [1] was approved. The measurement method was investigated and a means to convert the RP core requirement to a measurable EIRP conformance was agreed.
This paper discusses the final details or the conformance requirement
2 Discussion
It has been agreed that to convert the TRP core requirement to an EIRP conformance requirement it will be assumed that the OFF power antenna gain will be the same as the on power antenna gain. 
Note while this has been agreed as it is the only assumption which allows practical measurement of the OFF power it was not agreed that the OFF power radiation pattern is always the same as the ON.

The ON power antenna gain is not a parameter which is currently specified or measured, however there are 2 possible methods by which it can be derived:

1. Use declared values

a. For EIRPON, use the declared values of rated beam EIRP, PRated,c,EIRP, (declaration D.11) associated with the reference direction pair

b. For EIRPOFF, use the declared value for rated carrier output power, PRated,c,TRP , (declaration D.37).
Note both these declared values are per carrier, there is also the option of using the total power per operating band (if different). However if this is for multiple carriers it is not as clear that this is appropriate for the EIRP value. The important thing is the directivity and this is most easily characterised using the per carrier declarations.
2. Use measured values
a. For EIRP use the result of the radiated transmit power test (38.141-2, subclause 6.3)
b. For TRP use the result of the OTA base station output power (38.141-2, subclause 6.4)test

Note these requirements are also measure per carrier.

2.1 Measured or declared

As both parameters or measured anyway it is not any more test time to use the measured values, and it appear more accurate to perhaps use measured values rather than declared, however

Declared value accuracy


EIRP: the requirement is ± 3.4dB


TRP: the requirement is ± 3dB

Worst case directivity error (assuming nominal assumption) = 3.4+3 = 6.4dB

Measurement accuracy:


EIRP: the requirement is ± 1.7dB


TRP: the requirement is ± 3.1dB

Worst case directivity error (assuming nominal assumption) = 1.7+3.1 = 4.8dB

The potential error in calculating directivity is greater using the declared values than it is using the measured values (by 1.6dB). However there are number of additional things to consider:

TRP error and EIRP error are not independent

 EIRP error includes any TRP error, for AAS one method for estimating EIRP accuracy was:
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where: 
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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 beamforming 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.

For FR2 the model was not explicitly used however its clear that if TRP error is 3dB then the steering an array error will only contribute about 1.6dB  (
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) to the total. So in reality the error due to declaration will only be 1.6dB maximum.
TRP MU and EIRP MU may or may not be independent

If the same chamber is used to measure the 2 parameters then the errors will clearly be dependent. If the TRP is calculated as the sum of the EIRP then any EIRP error will be part of the overall TRP error. This would result in a possible error in the directivity calculation of 2.6dB (
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However it is possible that a different measurement technique could be used for TRP than EIRP, EIRP has the far field criteria to fulfil, so TRP has a more options for measurement than EIRP, specifically reverb chambers and nears field (EIRP can use near field under some circumstances but with restrictions).

So whilst it is likely that the same chamber is used it is not guaranteed, in some cases different methods may be adopted.

Also measurement error is not all fixed, so between taking 2 EIRP measurements (in a TRP scan) it is not the case that all EIRP measurements will have a repeated error, so it’s not clear that the EIRP accuracy can be deducted from the TRP accuracy when estimating the accuracy of the directivity calculation.
Variable conformance requirement

If the measured values are used then the conformance requirement will vary depending on the accuracy of the measurement equipment so equipment tested in different facilities at different times would have different conformance requirements (even if their declarations were identical). This make interpretation of the results difficult, as we are dealing with inaccuracies of multiple measurements, even if the overall accuracy is better it’s not clear where the different errors are coming from. It is of course also true that the measurement uncertainty means the measured result may vary for different measurement facilities, but this is normal and more easily understood. 

Precedent

There were some requirements which were set based on measurement, in the OBUE requirements emissions levels were offset by Pmax (the measured value), however these have been changed so Prated (the declared value) is used. One of the reasons being that basing a care requirement on a measurement is not good practice
Hence whilst it appears that using the measured values of TRP and EIRP will give a more accuracy estimation of directivity than the declared values on further analysis it seems the declared values have a potential error of only 1.6dB whereas the measured values have a potential error of 2.6dB.

In addition using the declared values gives a fixed conformance level for each set of equipment (based on the declarations) which is preferable to setting requirements based on these measurements.

Based on this it seems clear that the directivity should be estimated based on the declared values:
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, where Prated,c,EIRP is in the value associated with the reference direction pair

And the off power for conformance testing should be
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3 Conclusion

It has been agreed that the ON power antenna gain will be used to estimate the OFF level EIRP conformance level. In this paper we investigate the best way to estimate the ON state directivity so this can be done. 

Based on the accuracy analysis and other advantages it is proposed that the following is adopted:

The directivity should be estimated based on the declared values:
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