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1 Introduction
In this contribution we provide TP to TR 38.xxx (BS RF) on the update of the conducted BS output power, for the purpose of the terminology and technical solution alignment with the related TP to the draft TS 38.104 in [1].
The following modifications were introduced: 
· 3.1: correction of the “basic limit” definition
· 3.1: introduction of the “rated carrier output power” definition
· 3.2: new symbols for “Pated,c,TABC” and “Prated,c,sys”; minor editorials
· 6.2: conducted NR BS output power requirement
· TR-style text adjustment, i.e. removal of the requirement itself, provision of the background information
· There are no RS-related channel power requirements yet, and the output power requirement is specified as the maximum output power requirement only. 
· 6.2.5: Placeholder for “Control channel accuracy requirements”
2 Conclusion
Proposal 1: approve the attached TP to TR 38.xxx (BS RF) on the conducted BS output power, for the purpose of the terminology and technical solution alignment with the related TP to the draft TS 38.104.
3 References
[1] R4-1711320		TP to draft TS38.104: conducted NR BS output power (6.2), RAN4#84bis 



TP to the TR38.xxx (BS RF)
In this section, TP to the TR38.xxx (BS RF) is proposed for approval.
------------------------------ Modified section ------------------------------
3	Definitions, symbols and abbreviations
[bookmark: _Toc494109059]3.1	Definitions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]For the purposes of the present document, the terms and definitions 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].
active antenna system base station: BS system which combines an antenna array with an transceiver unit array. An AAS BS may include 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 AAS BS antenna array
basic limit: emissions limit from a single transceiver unit of the non-AAS BS type, used for the formulation of the unwanted emissions and BS output power requirements for 1-C type NR BS, as well as for the formulation of the unwanted emissions and BS output power minimum requirements for 1-H and 1-O types NR BS by using emissions scaling 
beam: beam (of the antenna) is the main lobe of the radiation pattern of an antenna array
NOTE:	For certain AAS 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 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
cell specific beam: Cell specific beam is a beam which is intended to facilitate communication for multiple UEs within a cell
cell splitting: division of the cell's coverage in a sector into multiple subsectors
NOTE:	The subsectors may be divided into the vertical and/or horizontal plane.
demodulation branch: single input to the demodulation algorithms
NOTE:	For UTRA a demodulation branch is referred to as a receive diversity branch or a UL MIMO branch. For E-UTRA a demodulation branch is referred to as an RX antenna in the performance requirement tables.
NOTE:	The term "RX antenna" in chapter 8 of the E-UTRA specification 3GPP TS 36.104 [8] does not refer to physical receiver antennas, but to the demodulation branches.
directions diagram: two dimensional Cartesian diagram showing φ on the horizontal axis and minus θ on the vertical axis
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.
EIRP accuracy directions set: beam peak directions for which the EIRP accuracy requirement is intended to be met
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.
EMC antenna port:	RF connector referred to as antenna port in EMC requirements
equivalent isotropic radiated power: in a given direction, the relative antenna gain of a transmitting antenna with respect to the antenna gain of an isotropic radiating element multiplied by the net power accepted by the antenna from the connected transmitter
NOTE:	For an AAS BS the EIRP can be seen as the equivalent power radiated from an isotropic radiating element, producing the same field intensity as the field intensity radiated in the declared beam pointing direction of the active antenna system being considered.
equivalent isotropic sensitivity: power level relative to an isotropic antenna that is required to be incident on the AAS BS array from a specified azimuth/elevation direction in order to meet a specified receiver sensitivity requirement
NOTE:	EIS is directly related to field-strength via free-space impedance and effective aperture antenna area. EIS is expressed as the receiver power that would be collected by an isotropic antenna if it were subject to a uniform field around the whole sphere as the AAS BS array experiences in the specified azimuth/elevation direction.
front-to-back ratio: ratio of maximum directivity of an antenna to its directivity in a specified rearward direction
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
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)
multi-band TAB connector: TAB connector supporting operation in multiple operating bands through common active electronic components(s)
NOTE:	For common TX and RX TAB connectors, the definition applies where common active electronic components are in the transmit path and/or in the receive path.
OTA AAS BS: AAS BS which has a radiated RF interface only and conforms to the OTA requirements set
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 are intended to be met
OTA peak directions set(s): set(s) of beam peak directions within which certain TX OTA requirements are intended to be met, 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 AAS BS.
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
rated carrier output power: mean power level associated with a particular carrier the manufacturer has declared to be available at the indicated interface, during the transmitter ON period in a specified reference condition
radio distribution network: passive network which distributes radio signals generated by the active transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the active transceiver unit array. 
NOTE:	The number of transmission outputs from the RDN should be greater than or equal to the number of transmission inputs for a single frequency.
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.
operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements.
OTA sensitivity directions declaration: set of manufacturer declarations comprising an EIS value and the directions where it applies
receiver target: angles of arrival in which reception is performed
receiver target redirection range: union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD
receiver target reference direction: direction, inside the receiver target redirection range declared by the manufacturer for conformance testing
NOTE:	For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA.
reference beam direction pair: declared beam direction pair, including reference beam centre direction and reference beam peak direction where the reference beam peak direction is the direction for the intended maximum EIRP within the EIRP accuracy compliance directions set
sensitivity RoAoA: RoAoA within which the declared EIS of an OSDD is intended to be achieved at any instance of time for a specific AAS BS direction setting
single band RIB: operating band specific RIB without any common active electronic component(s) shared with other operating bands 
Single direction requirement: AAS BS requirement which is applied in a specific direction within the OTA coverage range for the Tx and FFS for the receiver.
Single-band TAB connector: TAB connector supporting either operation only in a single operating band, or operation in multiple operating bands without any common active electronic component(s)
TAB connector: transceiver array boundary connector
TAB connectors beam forming group: group of TAB connectors associated with an EIRP beam declaration, comprising of the complete set of TAB connectors from which a declared beam is transmitted
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
TRP requirement: AAS BS requirements, which requires dual‑polarised measurements of the figure of merit over the whole sphere around the DUT
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc494109060]3.2	Symbols
For the purposes of the present document, the following symbols apply:
	The cComposite antenna array pattern in dB
	The aArray element pattern in dB
BeW 	The Beam width in  
BeWϕ	The Beam width in ϕ
BeWθ 	The bBeam width equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees.
BeWφ	The bBeam width equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.
Ci	Weighting coefficient
EFF		Far field pattern
Emeas	Measured near field
EVM	Error Vector Magnitude
Fbasis	Basis functions (near field to far field transformation)
LRX 		Lloss factor accounting for antenna losses, distribution losses, integration losses etc. in the receiver path inside the operating band
LTX 		Lloss factor accounting for antenna losses, distribution losses, integration losses etc. in the transmitter path inside the operating band
Ncells	The dDeclared number corresponding to the minimum number of cells that can be transmitted by an AAS BS in a particular operating band.
Prated,c,TABC	The rated carrier output power per TAB connector
PrRated,c,TRP	The rRated total radiated power when all the transmitter units are operating at their rated output power for a single carrier
Prated,c,sys	The sum of Prated,c,TABC for all TAB connectors for a single carrier

	The aArray factor
	The aAzimuth angle (defined between -180° and 180°)
	Elevation angle of the signal direction (defined between -90° and 90°, 0° represents the direction perpendicular to the antenna array)
σ 	Standard uncertainty
	The sSignal correlation coefficient
	The aAngle in the reference coordinate system between the x-axis and the projection of the radiation vector onto the x/y plane defined between -180° and 180°
	The aAngle in the reference coordinate system between the projection of the x/y plane and the radiation vector defined between -90° and 90°. 0° represents the direction perpendicular to the y/z plane. The angle is aligned with the down-tilt angle

Symbol format (EW)
<symbol>	<Explanation>
------------------------------ Next modified section ------------------------------

[bookmark: _Toc482961349][bookmark: _Toc494109080]6.2	Base station output power
[bookmark: _Toc494109081]6.2.1		General
In this sub-clause the NR BS conducted output power requirement is specific at antenna connector for 1-C, or at TAB connector for 1-H, depending on the NR BS type. 
Despite the general requirements for the NR BS output power described in sub-clauses 6.2.2 – 6.2.4, additional regional requirements might be applicable.  
[bookmark: _Toc494109082]6.2.2		Basic limit
Basic limits for NR BS output power are defined in Table 6.2.2-1based on the rated carrier output power, which can be specified as the rated system output power per carrier (i.e. Prated,c,sys), or can be specified as the Prated,c,TABC which is applicable per antenna connector (in case of 1-C type BS) or per TAB connector (in case of 1-H type BS). 
In case of Prated,c,TABC the Bbasic limits for the Wide Area BS and for Medium Area BS and for the Local Area BS are adopted from the TS  36.104 [6] conducted E-UTRA requirements values for the the rated carrier output power. 
In case of Prated,c,sys the basic limits for the Medium Area BS and for the Local Area BS are based on the Prated,c,TABC values, subject to scaling applied as described in sub-clause 5.9. 
Similar to the E-UTRA BS and MSR BS, there is no upper limit for the rated carrier output power of the Wide Area Base Station.

Table 6.2.2-1: Basic limits for NR BS output power
	NR BS class
	[Prated,c]

	Wide Area BS
	(Note)

	Medium Range BS
	<  + 38 dBm

	Local Area BS
	<  + 24 dBm

	NOTE:	There is no upper limit for the [Prated,c] rated output power of the Wide Area Base Station.


[bookmark: _Toc494109083]6.2.3		Non-AAS BS output requirement 
For 1-C type NR BS, the output power limit requirement equals basic limits, as defined in sub-clause 6.2.2 .
The BS output power limit requirement and applies per antenna connector (in case of 1-C type BS), or per system during the transmitter ON period. 
In normal conditions, mMinimum conducted output power accuracy requirement for the 1-C type NR BS of the configured carrier power for each antenna connector shall remain ± 2 dBis reused from the AAS BS specification in TS 37.105 [7]. Requirement for normal and extreme conditions is reused. 
In extreme conditions, minimum conducted output power accuracy requirement for the 1-C type NR BS of the configured carrier power for each antenna connector shall remain ± 2.5 dB.
[bookmark: _Toc494109084]6.2.4		AAS BS output power requirement
For 1-H type NR BS, the output power limit requirement is based on the basic limits defined in sub-clause 6.2.2, with the emissions scaling applied based on the basic limit as described in sub-clause 5.9. 
The requirement applies per TAB connector or per system during the transmitter(s) ON period.
Minimum conducted output power accuracy requirement for the 1-H type BS is reused from the AAS BS specification in TS 37.105 [7]. Requirement for normal and extreme conditions is reused. 
In normal conditions, minimum conducted output power accuracy requirement for the 1-H type NR BS of the configured carrier power for each TAB connector shall remain ± 2 dB.
In extreme conditions, minimum conducted output power accuracy requirement for the 1-H type NR BS of the configured carrier power for each TAB connector shall remain ± 2.5 dB.
6.2.5		Control channel accuracy requirements
Detailed structure of the subclause is TBD.
------------------------------ End of modified sections ------------------------------
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