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1 Introduction
In the last meeting the WF [1] was agreed in which it was captured that for the transmitter OTA requirements in addition to the EIRP accuracy requirement there would also be a TRP accuracy requirement.
This paper discusses a suitable value for the TRP accuracy.

2 Discussion

The purpose of eth OTA TRP requirement is to replace the conducted power accuracy requirement. It has already been agreed that for the network performance the ERP is the valid metric. However TRP is used to define the output power limits for the BS classes and hence it is necessary to have an accuracy associated with that. 
The justification for the TRP accuracy requirement is slightly different to that for the EIRP accuracy requirement. When considering the EIRP accuracy requirement 3 methods were considered:

· Impacts of accuracy on network performance

· non AAS base station EIRP accuracy; and

· an estimate of the achievable accuracy by AAS BS.

Whilst much of the effort focused on the last of these the achievable accuracy of an AAS BS and the 3 error model used to estimate this, it was not the only basis for the final agreement.

It must be noted that the EIRP accuracy requirement of 2.2dB still applies and that TRP accuracy is the OTA equivalent of the conducted power accuracy which is 2dB.
It should therefore be considered that TRP accuracy must be in the range 2dB to 2.2dB.

2.1 Impact on network performance

The impact on network performance is related to the wanted link between the AAS BS and the UE and hence is covered by the EIRP requirements so need not be considered when looking at TRP, analysis was don on macro networks and considered network throughput and UE outage as metrics

However the BS class upper power limits are derived based on the interference the BS causes in co-existence scenarios. This was not considered when examining EIRP accuracy network performance. The upper power limits for the medium range and local area BS classes can be found in TR 25.951  and are based on co-existence simulations with wide area networks and the macro layer downlink outage. From these simulations and the results it can be noted that:

· The results for the medium range output power limit were between +20 to +30dBm with +24dBm agreed as a compromise.

· The results for the local area output power limit were between +37 to +39dBm with +38dBm agreed as a compromise.

· Simulations is all cases did not take into account the BS output power variation, it can be assumed that this and the antenna network gain variation are assumed to be included as the channel and hence part of the slow fading (10dB lognormal for the Macro layer and 6dB for the micro/pico layers)

Considering the range of results found when deriving the power limit and the large variation considered in the slow fading and that the TRP accuracy to be a value between the conducted accuracy and the EIRP accuracy which are only 0.2dB apart, it is unlikely that network simulation will provide a meaningful result. 
It can be concluded that in the range 2 to 2.2dB no useful conclusion can be found using further macro/micro or macro/pico co-existence analysis.

2.2 Non-AAS accuracy

When considering the non-AAS accuracy error analysis was done (but not documented in TR 37.842) considering the conducted power accuracy, the error in estimating cable loss and the error in the quoted passive antenna gain (including variation in loss and directivity error). The result was similar to that of considering the AAS accuracy.
When considering the TRP accuracy of a non-AAS system the conducted power accuracy, the cable loss estimate and the antenna loss variation should still be considered. Errors in directivity which are part of EIRP error need not be considered for TRP error.
2.3 AAS accuracy estimate
The 3 error model used to estimate the achievable accuracy of the AAS is documented in TR 37.842 and is as follows:
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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.

TRP is not subject to steering error  (
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 ) caused by phase mismatch in between transceiver units when considering EIRP. However it is subject to additional variation due to any variation in loss in the passive elements in the RDN (
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 ).
3 Summary
The TRP accuracy must be between the existing conducted power accuracy and the existing EIRP accuracy i.e. in the range 2 to 2.2dB.

The network performance is protected by the EIRP accuracy requirement, co-existence between networks of different BS classes is controlled by the total output power of the lower BS classes, however no useful conclusion can be made on the proposes range as it is only 0.2dB.

The error analysis shows in both cases removing the directional aspect of the requirement removes some of the additional error (steering error for the AAS estimate and cable error and passive antenna loss variation for non-AAS). Hence it is reasonable to select a TRP accuracy requirement which is larger than the conducted accuracy requirement but smaller than the EIRP accuracy requirement.

As there is only 0.2dB difference between the two, a value of 2.1dB seems like a good compromise.
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