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1 Introduction
In the last meeting the definition of TRP by using the sum of the EIRP values in the sphere was questioned and the suggestion made that a more fundamental definition using field strength would be more suitable.

This suggestion and the possible impact on the definition of the Radiated Interface Boundary is discussed further in this paper.

2 Discussion

2.1 TRP definition
TRP is currently defined in sub-clause 9.1 of the Draft CR to TS 37.105 as:
Radiated emissions with requirements described as TRP are defined as follows:
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,where EIRP is the total EIRP of two orthogonal polarizations.

It is argued in [1] that as EIRP is by definition a far field parameter then defining TRP as a sum of EIRP values implies that TRP is a far field value, and that this prohibits any form of near field conformance measurements. It is suggested that TRP is defined based on power density as follows:
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However the argument that because the core requirement is specified in the far field the conformance test also has to be measured in the far field is not strictly valid, the existing EIPR accuracy requirement in release 13 of the specification is clearly a far field parameter however a conformance method using the near filed test system has been approved, so we do not believe that the definition of a term in the far field prohibits measurement in the near filed, it is just necessary to show that the near field measurement is providing an equivalent far filed result. For EIRP this requires scanning of the entire range of angles and application of the near filed to far field algorithms to calculate the correct EIRP value. For TRP the method should be more straight forward.

As both definition are equivalent (both describe TRP), it is not really important which is used, a brief search of literature shows no particular preference for either method. The IEE standard for terms for antenna definitions [2] does not include one for TRP.

The decision therefore would seem to be what is best for 3GPP, a list of pro’s and con’s for each is below:
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,where EIRP is the total EIRP of two orthogonal polarizations.
Pros

· EIRP is used already for directional requirements and is understood by RAN4

· It is clear that power of both polarisations are measured (field strength is independent of polarisation so this is not as explicit in the field strength definition)

· 3GPP requirements are currently all as power not filed strength – sum of powers is conceptually closer to the existing requirements

Cons

· EIRP is commonly described as the peak power direction so this could be misleading  (although [2] defines it in a ‘given’ direction)

· EIRP is a far filed parameter so could imply it must be measured in far filed (however we believe this is not the case as discussed above).
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Pro’s

· No implication of far filed or near filed.

Cons

· 3GPP current has no requirements in filed strength. May be less clear

· Implications to the RIB definition

In reality it is not a big difference to use either of the definitions, we feel that sticking with the existing definition and hence RIB definition is simpler and more intuitive but using the field strength definition is also acceptable.

A compromise could be to use both definitions, this would provide the advantages of both and make it clear that they are the same.

2.2 RIB definition

Currently the RIB definition is:

radiated interface boundary: 
operating band specific radiated requirements reference point in the far field where the radiated requirements apply

and is expanded upon in the reference point sub-clause:

Radiated characteristics are defined over the air (OTA) with a point of reference in the far field (Fraunhofer) region, the radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.

For all directional requirements it is important that requirements are set in the far field, however for TRP requirements the distance for the radiator is not important. Which of course means that setting the requirements in the far filed is perfectly acceptable.

It has been suggested in [1] to use the following definition of RIB

radiated interface boundary: operating band specific radiated requirements reference point in the far field or near-field where the radiated requirements apply.

NOTE:
EIRP and EIS is parameters defined in the far-field region. TRP is a parameter defined in the near-field region as well as in the far-field region.

This is perhaps ok for EIRP and EIS requirements, however there are some requirements which are directional but not EIRP or EIS. The best example of this is EVM.

Changing the definition of RIB to not specifically indicate the far field would mean that each individual requirement would have to make it clear if it were in the far field.

Having a more flexible RIB definition seems more likely to cause confusion and as the existing definition is acceptable for both directional and TRP requirements it seems unnecessary to change.

2.3 Proposal

The following points can be noted:

· TRP is the same in the near field and the far field – both proposed definitions are correct and can be considered equivalent

· TRP can therefore be specified in either far field, near filed or both.

· The existing specification in the far field is acceptable and makes the definition of the RIB simpler.

As the concern seems to be that the existing definition prohibits a measurement of TRP in the near field this can be cleared up by a note to the existing definition as follows:

Radiated emissions with requirements described as TRP are defined as follows:
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,where EIRP is the total EIRP of two orthogonal polarizations.

Note: this defines TRP in the far field as requirements are specified at the RIB, TRP is the same in the near field and far field and can be equally defined based on power density (Pd) as follows:
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3 Summary
The definition of TRP and RIB has been discussed, we believe that changing the definition of RIB makes the requirements more confusing at the radiated interface becomes less clear. Defining everything in the far field makes things simpler.
In the case of TRP as it is the same in the far filed and the near field we see no issue with the core requirement being in the far field and as with EIRP this does not mandate that conformance must be done in the far field. 

As TRP is clearly slightly different in that the distance for the radiator does not affect the value, we propose this can be made more clear by use of a note in sub-clause 9.1 of TS 37.105 as follows:

Radiated emissions with requirements described as TRP are defined as follows:
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,where EIRP is the total EIRP of two orthogonal polarizations.

Note: this defines TRP in the far field as requirements are specified at the RIB, TRP is the same in the near field and far field and can be equally defined based on power density (Pd) as follows:
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