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1 Introduction
In RAN4#80bis the WF [1] was approved, there are a number of open issues regarding the various output power requirements. It was almost agreed that the output power accuracy requirement was sufficient to be EIRP, however consensus could not be achieved. The issue was captured in the WF as follows:

· BS Output power accuraccy requirement be EIRP or TRP approximation or both
· TRP approximation with low measurment complexity may have a different name to TRP (currently discussed in eAAS WI)
· In case ACLR is agreed with TRP approximation, it should be noted that there would be no additional measurement complexity to measure also TRP output power 
· FFS whether EIRP alone is suitable for regulating co-channel and adjacent channel interference 
This contribution further discusses these open issues and proposes a suitable output power accuracy requirement.

2 Discussion

On the 1st bullet point the same issue is being discussed in AAS  [2] and a similar open item exists. It is proposed that the same term be used in AAS and NR.

On the 2nd bullet the ‘TRP’ metric in AAS has been agreed (as part of the ACLR agreement) and is defined in [3] and can be generalized as:
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, where EIRPx is the filtered mean power within the desired bandwidth.

To capture properly EIRP, EIRPx, p1 and EIRPx, p2 is associated to two orthogonal polarizations.

It can indeed be argued that as the power is represented as a sum of discrete points rather than an integral then this is indeed not TRP  as TRP is defined as a double integral not a sum. Of course if the step size of the sum tend to zero then the result of the sum tends towards the result of the integral. So the definition allows us to have a core requirement which is the sum of a discrete number of EIRP values which is equivalent to the total radiated power.

The 3rd bullet point is the main item to be discussed further.

2.1 Power accuracy.

Currently in the REL13 AAS specification [4] there are 2 power accuracy requirements:

Sub-clause 6.2.2
Maximum output power
This is a conducted requirement, it is not very clearly named considering the actual requirement is power accuracy. However the requirement also includes the upper power limits for the BS classes.


Sub-cause 9.2

Radiated transmit power
This is the radiated requirement and is placed on the EIRP for declared beams and beam directions. It has a similarly misleading name as it mimics the conducted requirement – however it does not include any classification limits (as these are on the conducted power).

As there are some direct comparisons between conducted power and ‘TRP’ it could be said that the current AAS requirements have accuracy requirements on both.

2.1.1 Difference between EIRP accuracy and TRP accuracy
In REL13 AAS there were a number of methods used to try to agree a suitable accuracy requirement for the EIRP accuracy

· Estimate the accuracy of a typical AAS architecture

· Estimate the typical EIRP accuracy of a non-AAS system (with feeder and antenna) 

· Analyze the network performance implications of EIRP error.

This is documented in [5].

None of these methods were fully accepted as correct and in the end the value was a compromise, however this paper is not concerned with deriving a value for EIRP accuracy (that will be done later). The methodology for estimating the typical AAS architecture EIRP accuracy however is of some use in this discussion.

From [5].

Based on the above the EIRP accuracy can be approximated using root sum square of the error sources which are all assumed to be Gaussian distributed in the dB domain and uncorrelated. As a result of these assumptions, the Root sum square EIRP accuracy can be approximated in a logarithmic scale by:
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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.

Using this simple model to investigate the difference between EIRP accuracy and TRP accuracy:
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 - the transceiver conducted power accuracy, this is clearly a component of both EIRP and TRP accuracy
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-the steering error is due to beam forming error and only affects EIR.
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-
The array error as described consists of both absolute insertion loss variations – which will affect both EIRP and TRP 
Hence we can have 2 estimates:
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And
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or
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In [5] the proposed values for 
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 were between 0.5 to 1.5dB. However it can be seen that the ERIP accuracy figure includes the TRP accuracy figure, hence the TRP accuracy seems somewhat redundant.

2.1.2 Network performance

When studying the effect of EIRP accuracy on network performance, the throughput (via the simulated SNR) was considered. Two things were clear that within the range of the EIRP accuracy we were investigating:
· The accuracy value did not greatly affect network performance

· The average output power did affect the performance

The SNR figure was calculated using 2 pieces of information:

· The signal level, this includes antenna gain so is clearly EIRP based.

· The interference from other BS in the network – on average this is TRP based.
Whilst the total power of the interfering BS stations is very likely to be important, it is the accuracy which is being discussed here.

So whilst a ‘TRP’ figure is likely needed (possibly for BS classification, and for max power condition), there is no need for a accuracy requirement on the TRP figure.

2.1.3 Max power condition

It is likely that a ‘TRP’ maximum power condition will be required as a reference for the other transmitter requirements. This is another open issue in the WF [1]. 

If such a condition is required then some parameters are needed to ensure that the BS is in that condition.

For example


TRP = 40dBm

Clearly when setting this condition up for test the value will not be exactly 40dBm, but if no accuracy requirements are placed on this figure then how do we know it is set?

So if maximum TRP is a necessary condition for test then there must be some accuracy requirement. This requirement however is more of a compliance condition for a test rather than a core requirement so perhaps can be considered separately.
3 Summary

The open issue considering the power accuracy requirement for NR has been considered, based on the work done in AAS it has been shown that the EIRP accuracy includes all aspects of the TRP accuracy and hence is sufficient as a requirement. Hence the following has been proposed:
· The accuracy requirement is based on the EIRP (as in AAS)

· If a TRP condition is needed in test this can be dealt with as  conformance issue
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