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1	Introduction
This document provides improved definitions to several terms used in Release 15 draft CR to TS 37.105 [1] and TR 37.843 [2], as well as several missing definitions. The purpose is to improve clarity and readability of the technical specification and report. 

The draft text modifications for the section are provided. Constructive feedback is encouraged. 

2	Discussion
[bookmark: _MON_1249227490][bookmark: _MON_1282989596][bookmark: _MON_1282992763][bookmark: _MON_1283666811][bookmark: _MON_1290505886][bookmark: _MON_1248002274][bookmark: _MON_1248002336][bookmark: _MON_1290505889][bookmark: _MON_1230619646][bookmark: _MON_1230620479][bookmark: _MON_1230620585][bookmark: _MON_1230620596][bookmark: _MON_1230620632]Table 1 shows terms related to the radiated interface that are currently defined in the draft CR to TS 37.105.
Table 1: Current definitions related to the radiated interface
	Term
	Definition

	equivalent isotropic sensitivity
	sensitivity for an isotropic directivity device equivalent to the sensitivity of the discussed device exposed to an incoming wave from a defined AoA.
NOTE 1:	The sensitivity is the minimum received power level at which a RAT specific requirement is met.
     NOTE 2:	Isotropic directivity is equal in all directions (i.e. 0 dBi).

	multi-band RIB
	operating band specific RIB which is paired with one or more additional operating band specific RIBs where the multiple bands are supported through common active electronic component(s).

	radiated interface boundary (RIB)
	operating band specific radiated requirements reference point in the far field where the radiated requirements apply



Table 2 shows several terms and symbols that are used in the draft CRs to TS 37.105 and TR 37.843, but have no definition or are defined inconsistently.
Table 2: Missing or inconsistent definitions related to the radiated interface
	Term
	Remarks

	radiated interface
	Used in description of ‘radiated interface boundary’ in subclause 4.3 of 37.105.
Used in definition of OTA reference sensitivity power level (EISREFSENS) in subclause 10.3.1 of 37.105.

	radiated RF interface
	Used in definitions of hybrid AAS BS, OTA AAS BS (TS 37.105, TR 37.843).
Used in manufacturers declarations (TR 37.843)

	interferer OTA power level
OTA blocker level
OTA interference power level
OTA level
	Used in OTA blocking requirements (subclauses 10.6 in 37.105 and 6.4 and 6.5 in 37.843)

	level of the arriving signal
	Used in specification of OTA reference sensitivity level (subclause 10.3 in 37.105)

	EISmin
EISREFSENS
EISwanted
PminSENS
	The level of EISmin, is defined by the equation in subclause 6.2.2.2.2 of 37.843. However, the text above the equation, the value of the equation, and the fact that there is no other equation defining the level of EISREFSENS suggest that EISREFSENS is intended here.
The definition of EISmin is hidden in the last line of subclause 6.4.2 in 37.843.
The meaning of EISREFSENS is defined in subclause 10.3.1 of 37.105, but the definition is missing in clause 3.
EISwanted is used as the wanted signal level in subclause 6.4 of 37.843. However, it is strictly not a sensitivity level. It is a test level.
PminSENS is used in subclause 10.6 of 37.105. It is probably intended in the same meaning as EISmin in 37.843.
The definition of EISREFSENS in 37.105, although it is not at the expected place, is concise and much easier to understand than the general definition of ‘equivalent isotropic sensitivity’ (EIS) in clause 3. However, the definition refers to the ‘radiated interface,’ which is not defined.



Obviously, the current specfications are missing a consistent and intuitive definition of the “OTA levels.” Fortunately, such a definition is available from communications theory and provided for instance in reference [3]:
Calculation of Isotropic Receive Level (IRL). The IRL is the RF power level impinging on the receive antenna. It would be the power we would measure at the base of an isotropic receive antenna.
IRLdBW = EIRPdBW − Path lossdB.
Compare the above definition of IRL to the definition of EISREFSENS in subclause 10.3.1 of 37.105:
	EISREFSENS is the mean power received at the radiated interface at which a reference performance requirement shall be met for a specified reference measurement channel.
The comparison shows that the ‘radiated interface’ used in the definition of EISREFSENS is equivalent to the ‘base of an isotropic receive antenna’ in reference [3].
Observation 1: Isotropic Receive Level (IRL) is a useful measure for the ‘OTA levels’ in the receiver requirements.
Observation 2: The radiated interface in the receive direction shall be specified as the connector of an ideal isotropic receive antenna placed at the location of the BS antenna.
Further, the current definition of radiated interface boundary, including its illustration in the figures in clause 4.4 of draft CR to TS 37.105 is problematic, because of the following reasons:
· In the downlink direction, the RIB is specified as a point. However, most of the requirements related to the RIB are specified as a direction: EIRP(θ,φ), or as an area: e.g. TRP and rated total output power.
· In the uplink direction, the RIB is specified in the far field. However, the power level at the RIB is obviously intended as the available power from a unity-gain or isotropic antenna that would be placed exactly at the location of the base station antenna, see observation 2 above. Hence, the RIB does not coincide with the place where the uplink power level is measured.
· An interface is commonly already defined as a boundary (see e.g. the Merriam-Webster dictionary). Therefore “interface boundary” is a duplication.
Observation 3: In downlink direction, RIB should be re-specified as an area, which contains the range of test antenna positions necessary to characterize the radiated requirements.
Observation 4: In uplink direction, at those places where the RIB is used as a point where power levels are measured, RIB should be re-specified as the connector where the isotropic receive level is measured.
Observation 5: The word ‘boundary’ in “radiated interface boundary” seems obsolete. As stated below Figure 4.3-2 in TS 37.105, the “radiated interface boundary” is the same as the “radiated interface”. However, since the RIB in the current specifications is operating-band specific and the radio interface is inherently wideband, the “RIB” cannot be replaced by simply “radiated interface,” unless the radiated interface is re-defined to be operating-band specific.
To address the above concerns and to improve readability, clarity, and avoid misinterpretation of the specifications, we propose the following new and improved definitions as shown in Table 3.
Table 3: New and improved definitions related to the radiated interface
	Term
	Definition

	equivalent isotropic sensitivity (EIS)
	the minimum mean power received at the radiated receive interface at which a RAT-specific performance requirement is met
Remark: the equivalent isotropic sensitivity is expressed as an isotropic receive level (IRL).

	isotropic receive level (IRL)
	the available power at the radiated receive interface due to an incoming wave from a defined AoA.

	minimum equivalent isotropic sensitivity (minimum EIS, EISmin)
	the lowest EIS value declared in each of the OSDD declarations for the OTA sensitivity requirement

	multi-band RIF
	RIF specified for multiple operating bands that are supported through common active electronic component(s) in the BS. 

	radiated interface (RIF)
	a surface around the AAS BS in the far field region where operating-band specific radiated requirements apply.

	radiated receive interface (RRI)
	the connector of an ideal isotropic receive antenna replacing the BS for the purpose of determining the isotropic receive level.
     NOTE 1: An isotropic antenna has equal gain in all directions (i.e., 0 dBi)

	reference equivalent isotropic sensitivity (reference EIS, EISREFSENS)
	the mean power received at the radiated receive interface at which a reference performance requirement shall be met for a specified reference measurement channel



Remarks on the above definitions:
The above definition of radiated interface (RIF) has been designed as a direct replacement of the term radiated interface boundary (RIB) at all places where this term is used and avoids the drawbacks of the current RIB definition. In addition, this term can also replace the currently undefined term radiated RF interface at all places where it is used.
The term radiated receive interface shall be used to define the point where OTA levels in uplink direction are measured, including subclause 10.3.1 of TS 37.105, where currently the term radiated interface is used for this purpose.
The revised definition of equivalent isotropic sensitivity has been modified from the current definition of EISREFSENS, with radiated interface replaced by radiated receive interface.
Isotropic receive level (IRL) can be used to define the levels of all signals used in OTA receiver tests. It can be used to clarify expressions like “the level of the arriving signal”, “OTA interference power level”, etc.
IRLwanted can replace the term EISwanted in 37.843. As stated earlier, EISwanted is not an isotropic sensitivity, but it is the IRL of the applied wanted signal.
EISREFSENS should replace PminSENS in 37.105. PminSENS is not a good term, because it is not obvious that this term denotes an isotropic sensitivity.

3	Conclusions
In this document, we have proposed the definitions of the following currently undefined terms:

Table 4: New definitions related to the radiated interface
	Term
	Definition

	isotropic receive level (IRL)
	the available power at the radiated receive interface due to an incoming wave from a defined AoA.

	minimum equivalent isotropic sensitivity (minimum EIS, EISmin)
	the lowest EIS value declared in each of the OSDD declarations for the OTA sensitivity requirement

	multi-band RIF
	RIF specified for multiple operating bands that are supported through common active electronic component(s) in the BS. 

	radiated interface (RIF)
	a surface around the AAS BS in the far field region where operating-band specific radiated requirements apply.

	radiated receive interface (RRI)
	the connector of an ideal isotropic receive antenna replacing the BS for the purpose of determining the isotropic receive level.
     NOTE 1: An isotropic antenna has equal gain in all directions (i.e., 0 dBi)

	reference equivalent isotropic sensitivity (reference EIS, EISREFSENS)
	the mean power received at the radiated receive interface at which a reference performance requirement shall be met for a specified reference measurement channel



The new definition of radiated interface (RIF) has been designed as a direct replacement of the term radiated interface boundary (RIB) at all places where this term is used and avoids the drawbacks of the current RIB definition, as mentioned in the discussion part. In addition, this term can also replace the currently undefined term radiated RF interface at all places where it is used.
These new definitions make it also possible to simplify the specification of the OTA receive levels and the definition of equivalent isotropic sensitivity. The EIS definition becomes so more aligned with the current definition of EISREFSENS in 37.105:

Table 5: Simplified and improved definition of equivalent isotropic sensitivity
	Term
	Definition

	equivalent isotropic sensitivity (EIS)
	the minimum mean power received at the radiated receive interface at which a RAT-specific performance requirement is met
Remark: the equivalent isotropic sensitivity is expressed as an isotropic receive level (IRL).



It is proposed that 3GPP adapts the new and improved definitions.
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5	Text proposal
TS 37.105
--------------Start of text proposal-------------
3	Definitions, symbols and abbreviations
[bookmark: _Toc496010849]3.1	Definitions
{ Unchanged text omitted}

equivalent isotropic sensitivity: sensitivity for an isotropic directivity device equivalent to the sensitivity of the discussed device exposed to an incoming wave from a defined AoA the minimum mean power received at the radiated receiver interface at which RAT-specific performance requirements are met
NOTE 1:	The sensitivity is the minimum received power level at which a RAT specific requirement is met.
NOTE 2:	Isotropic directivity is equal in all directions (i.e. 0 dBi).
isotropic receive level: the available power at the radiated receive interface due to an incoming wave from a defined AoA
multi-band RIF: RIF specified for multiple operating bands that are supported through common active electronic component(s) in the BS
minimum equivalent isotropic sensitivity: the lowest EIS value declared in each of the OSDD declarations for the OTA sensitivity requirement
radiated interface: a surface around the AAS BS in the far field region where operating-band specific radiated requirements apply
radiated receive interface: the connector of an ideal isotropic receive antenna replacing the BS for the purpose of determining the isotropic receive level.
     NOTE: An isotropic antenna has equal gain in all directions (i.e., 0 dBi)
reference equivalent isotropic sensitivity: the mean power received at the radiated receive interface at which a reference performance requirement shall be met for a specified reference measurement channel

[bookmark: _Toc496010850]3.2	Symbols
{ Unchanged text omitted}
EISmin 				Minimum equivalent isotropic sensitivity
EISREFSENS  		Reference equivalent isotropic sensitivity




[bookmark: _Toc496010851]3.3	Abbreviations
{ Unchanged text omitted}
IRL			Isotropic Receive Level
RIB			Radiated Interface Boundary
RIF			Radiated Interface 
RRI			Radiated Receive Interface
--------------end of text proposal-------------

