[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting #94-e	R4-2001809
Electronic Meeting, 24 Feb. – 6 Mar., 2020


Source: 	Huawei
[bookmark: _GoBack]Title:	TP to the TR 37.941: general sections
Agenda Item:	8.19.2
Document for:	Agreement
Introduction
In this contribution we provide TP to External TR on OTA BS testing for the references, definitions, symbols and abbreviations. sections. 
Technical content is based on the draft TR shared on the RAN4 Drafts reflector before the e-meeting. Structure of sections is based on the TR Skeleton as in [2].
On top of the definitions already used in AAS BS and NR BS technical reports, the following new definitions were found to be necessary for the purpose of this TR: 
· co-location test antenna: practical passive antenna that is used for conformance testing of the co-location requirements and is based on the definition of the co-location reference antenna
The above co-location test antenna definition is based on TS 37.145-2, section 14.5.2.2.
· frequency range 1: frequency range capturing AAS BS or NR BS operation in range from 410 MHz up to 7125 MHz 
· frequency range 2: frequency range capturing NR BS operation in range from 24250 MHz up to 52600 MHz
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[bookmark: _Toc32331949]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
NOTE:	Multi-word definitions are treated as linguistic expressions and printed in italic font throughout this requirement specification. Linguistic expressions may not be split and are printed in their entirety.
active antenna system base station: base station system which combines an antenna array with a transceiver unit array and a radio distribution network
array element: subdivision of a passive antenna array, consisting of a single radiating element or a group of radiating elements, with a fixed radiation pattern
antenna array: group of radiating elements characterized by the geometry and the properties of the array elements
antenna gain: ratio of the radiation intensity, in a given direction, to the radiation intensity that would be obtained if the power accepted by the antenna were radiated isotropically
NOTE:	If the direction is not specified, the direction of maximum radiation intensity is implied.
array factor: radiation pattern of an array antenna when each array element is considered to radiate isotropically
NOTE:	When the radiation pattern of individual array elements are identical, and the array elements are congruent under translation, then the product of the array factor and the array element radiation pattern gives the radiation pattern of the entire array.
angle of arrival: is the direction of propagation of electromagnetic wave incident on an BS antenna array
beam: main lobe of a radiation pattern from a BS
NOTE:	For certain BS antenna array, there may be more than one beam.
beam centre direction: direction equal to the geometric centre of the half-power contour of the beam
beam direction pair: data set consisting of the beam centre direction and the related beam peak direction
beam peak direction: direction where the maximum EIRP is supposed to be found
beamwidth: beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two pattern cuts that respectively contain the major and minor axis of the ellipse
BS type 1-O:	NR base station operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB
BS type 2-O:	NR base station operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB
co-location reference antenna: reference antenna used for co-location requirements
co-location test antenna: practical passive antenna that is used for conformance testing of the co-location requirements and is based on the definition of the co-location reference antenna
directivity: ratio of the radiation intensity in a given direction from the antenna to the radiation intensity averaged over all directions
NOTE:	If the direction is not specified, the direction of maximum radiation intensity is implied.
equivalent isotropic radiated power: equivalent power radiated from an isotropic directivity device producing the same field intensity at a point of observation as the field intensity radiated in the direction of the same point of observation by the discussed device
NOTE:	Isotropic directivity is equal in all directions (i.e. 0 dBi).
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).
frequency range 1: frequency range capturing AAS BS or NR BS operation in range from 410 MHz up to 7125 MHz 
frequency range 2: frequency range capturing NR BS operation in range from 24250 MHz up to 52600 MHz
hybrid AAS BS:	AAS BS which has both a conducted RF interface and a radiated RF interface in the far field and conforms to a hybrid requirements set
hybrid requirements set: Complete set of requirements applied to a hybrid AAS BS with both conducted and radiated  requirements
MSR operation: operation of AAS BS declared to be MSR in particular operating band(s)
OTA coverage range: a common range of directions within which TX OTA requirements that are neither specified in the OTA peak directions sets nor as TRP requirement are intended to be met
OTA peak directions set: set(s) of beam peak directions within which certain TX OTA requirements are intended to be met, where all OTA peak directions set(s) are subsets of the OTA coverage range
NOTE:	The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by the beam direction pairs included in the set.
OTA REFSENS RoAoA: is the RoAoA determined by the contour defined by the points at which the achieved EIS is 3dB higher than the achieved EIS in the reference direction.
NOTE:	This contour will be related to the average element/sub-array radiation pattern 3dB beam width
OTA requirements set: complete set of OTA requirements applied to an OTA BS
OTA sensitivity directions declaration: set of manufacturer declarations comprising at least one set of declared minimum EIS values (with related RAT and channel bandwidth), and related directions over which the EIS applies
NOTE:	All the directions apply to all the EIS values in an OSDD.
polarization match: condition that exists when a plane wave, incident upon an antenna from a given direction, has a polarization that is the same as the receiving polarization of the antenna in that direction
radiated interface boundary: operating band specific radiated requirements reference where the radiated requirements apply
NOTE:	For requirements based on EIRP/EIS, the radiated interface boundary is associated to the far-field region
radiating element: basic building block of an array element characterized by its radiation properties
radiation pattern: angular distribution of the radiated electromagnetic field or power level in the far field region
radio distribution network: linear passive network which distributes the RF power generated by the transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the transceiver unit array
NOTE:	In the case when the active transceiver units are physically integrated with the array elements of the antenna array, the radio distribution network is a one-to-one mapping.
receiver target: AoA in which reception is performed by OTA BS.
NOTE:	in this TR, OTA BS is considered to be either OTA AAS BS, or NR BS (BS type 1-O, or BS type 2-O).
receiver target redirection range: union of all the sensitivity RoAoA achievable through redirecting the receiver target related to particular OSDD
receiver target reference direction: direction inside the OTA sensitivity directions declaration declared by the manufacturer for conformance testing. For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA
sensitivity RoAoA: RoAoA within the OTA sensitivity directions declaration, within which the declared EIS(s) of an OSDD is intended to be achieved at any instance of time for a specific AAS BS direction setting
[bookmark: _Hlk498084637]single RAT E-UTRA operation: operation of AAS BS declared to be single RAT E-UTRA in the operating band
NOTE:	Single RAT E-UTRA operation does not cover in-band NB-IoT, nor guardband NB-IoT operation.
single RAT UTRA operation: operation of AAS BS declared to be single RAT UTRA in the operating band
total radiated power: is the total power radiated by the antenna.
	NOTE 1:	The total radiated power is the power radiating in all direction for two orthogonal polarizations.
	NOTE 2:	total radiated power is defined in both the near-field region and the far-field region.
transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna
transceiver unit: active unit consisting of transmitter and/or receiver which transmits and/or receives radio signals, and which may include passive RF filters
transceiver unit array: array of transceiver units which generate radio signals in the transmit direction and accept radio signals in the receive direction
transmitter ON period: time period during which the transmitter is transmitting data and/or reference symbols
TRP requirement: OTA BS requirements, which requires dual‑polarized measurements of the figure of merit over the whole sphere around the BS
TRP summation error: the relative difference between theoretical TRP and numerically estimated TRP
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
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For the purposes of the present document, the following symbols apply:
BeWθ	Beamwidth in the θ-axis in degrees
BeWφ	Beamwidth in the φ-axis in degrees
ci	Sensitivity coefficient
LTX_cal, A→D	EIRP value for the E-UTRA DL RS requirement
EIRPe	EIRP value for the unwanted emissions requirement
EISREFSENS	OTA reference sensitivity
GREF_ANT	Gain of the reference antenna
λ	Wavelength
MUperpoint	MU value for the per-point measurement for the TRP requirements
Pmeas	Measured mean power
PR_EIRP, D		Measured mean power for each carrier at the measurement equipment connector at the reference point D of the OTA measurement system
Prated,c,EIRP 	Rated EIRP when all the transmitter units are operating at their rated output power for a single carrier
Prated,c,TRP	Rated total radiated power when all the transmitter units are operating at their rated output power for a single carrier
Rsph	Radius of the smallest sphere enclosing the BS
REF TX ant	Reference transmitter antenna (for Reverberation Chamber)
[image: ]	Azimuth angle (defined between -180° and 180°)
[image: ]	Elevation angle of the signal direction (defined between -90° and 90°, 0° represents the direction perpendicular to the antenna array)
ΔTRP	TRP correction factor
TRPd 	TRP of the desired signal
TRPEstimate	Numerically approximated TRP
TRPReference	Theoretical TRP
uc	Combined uncertainty
ue		Expanded uncertainty
ui 	Standard uncertainty 


[bookmark: _Toc32331951]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
AA	Antenna Array
AAS	Active Antenna System 
AoA	Angle of Arrival
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
BFN	Beam Forming Network 
BS	Base Station
BW	BandWidth
CACLR	Cumulative ACLR
CATR	Compact Antenna Test Range
D	Largest dimension of the antenna of BS 
EIRP	Equivalent Isotropic Radiated Power
EIS	Equivalent Isotropic Sensitivity
EMC	Electromagnetic compatibility
EVM	Error Vector Magnitude
FF	Far Field
FR	Frequency Range
HPBW 	Half Power Beamwidth
IAC	Indoor Anechoic Chamber
LA	Local Area
LAA	Licensed Assisted Access
LNA	Low Noise Amplifier
MR	Medium Range
MU	Measurement Uncertainty
NF	Near Field
NFTR	Near Field Test Range
NR	New Radio
OBUE	Operating Band Unwanted Emissions
OSDD	OTA Sensitivity Direction Declaration
OTA	Over-the-Air
PD	Power Density
PTF	Power Transfer
PWS	Plane Wave Synthesizer
QZ	Quiet Zone
RC	Reverberation Chamber
RDN	Radio Distribution Network
RIB	Radiated Interface Boundary
RoAoA	Range of Angles of Arrival
RSS	Root of the Sum of the Squares
SA	Signal Analyzer
SE	Summation Error
SEM	Spectrum Emission Mask
SF	Sparsity Factor 
SG	Signal Generator
SGH	Standard Gain Horn
TAE	Time Alignment Error
TRP	Total Radiated Power
TT	Test Tolerance
ULA	Uniform Linear Array
VNA	Vector Network Analyzer
WA	Wide Area	


----------------------------- End of modified section ------------------------------
image1.wmf
j


image2.wmf
q


