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1 Introduction
In this contribution we provide TP to TS 38.104 on the OTA output power dynamics requirements for BS type O-1 and O-2.
2 Conclusion
The attached TP to TS 38.104 v0.4.0 [2] is based on the arguments and proposals collected in the discussion paper in [1].
Proposal 1: approve the attached TP to draft TS 38.104 on the OTA output power dynamics requirements for BS type O-1 and O-2.
4 References
R4-1712644		Further discussion on NR BS output power dynamics requirements
TS 38.104, v. 0.4.0 

TP to the draft TS 38.104
In this section, TP to the TS 38.104 [1] is proposed for approval.
------------------------------ Modified section ------------------------------
[bookmark: _Toc498108681]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]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].
antenna connector: connector at the conducted interface of the BS type 1-C
active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are parallel and distinct to those sent from other transmitter units to a BS type 1-C antenna connector, or to one or more BS type 1-H TAB connectors at the transceiver array boundary
Base Station RF Bandwidth: RF bandwidth in which a base station transmits and/or receives single or multiple carrier(s) within a supported operating band.
NOTE:	In single carrier operation, the Base Station RF Bandwidth is equal to the channel bandwidth.
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
BS type:	NR base station of one supporting one of the requirement sets in table 3.1-1
BS Channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink.
NOTE:	The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
NOTE:	It is possible for the BS to transmit to and/or receive from one or more UE Bandwidth parts that are smaller than or equal to the BS transmission bandwidth configuration, in any part of the BS transmission bandwidth configuration.
directional requirement: requirement which is applied in to a specific direction inside a defined coverage range, which only applies to a single direction at a time
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.
[bookmark: _Hlk490252228][bookmark: _Hlk494631435][Inter RF Bandwidth gap: frequency gap between two consecutive Base Station RF Bandwidths that are placed within two supported operating bands.]
maximum carrier output power: mean power level measured per carrier at the indicted interface, during the transmitter ON period in a specified reference condition
maximum carrier TRP output power: mean power level measured per RIB interface during the transmitter ON period for a specific carrier in a specified reference condition and corresponding to the declared rated carrier TRP output power (Prated,c,TRP)
maximum total output power: mean power level measured within the operating band at the indicated interface, during the transmitter ON period in a specified reference condition 
maximum total TRP output power: mean power level measured per RIB interface during the transmitter ON period in a specified reference condition and corresponding to the declared rated total TRP output power (Prated,t,TRP)
Measurement bandwidth: RF bandwidth in which an emission level is specified.
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).
operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements.
NOTE:	The operating band(s) for an NR BS is declared by the manufacturer according to the designations in tables 5.2-1 and 5.2-2.
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 sensitivity directions declaration: set of manufacturer declarations comprising at least one set of declared minimum EIS values (with related RAT and BS 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 point in the far field where the radiated requirements apply
Radio Bandwidth: frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.
rated beam EIRP: For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power that the base station is declared to radiate at the associated beam peak direction during the transmitter ON period
[bookmark: _Hlk496012569]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
rated carrier TRP output power: mean power level declared by the manufacturer per carrier, for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the RIB interface during the transmitter ON period
rated total output power: mean power level associated with a particular operating band the manufacturer has declared to be available at the indicated interface, during the transmitter ON period in a specified reference condition
rated total TRP output power: mean power level declared by the manufacturer, that the manufacturer has declared to be available at the RIB interface during the transmitter ON period
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
receiver target: AoA in which reception is performed by BS types 1-H, 1-C and 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
requirement set:	Set of requirements as defined in table 3.1-1
Table 3.1-1: Supported requirement sets
	BS type / Requirement set
	BS Description

	1-C
	A BS operating at FR1 with all requirements defined at individual antenna connectors.

	1-H
	A BS operating at FR1 with a requirement set holding requirements defined at the TAB and OTA requirements defined at RIB.

	1-O
	A BS operating at FR1 with a requirement set consisting only OTA requirements defined at the RIB. 

	2-O
	A BS operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB. 



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 BS direction setting
 [Sub-block: one contiguous allocated block of spectrum for transmission and reception by the same base station.
NOTE:	There may be multiple instances of sub-blocks within a Base Station RF Bandwidth.]
[Sub-block gap: frequency gap between two consecutive sub-blocks within a Bae Station RF Bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.]
TAB connector: transceiver array boundary connector
TAB connector RX min cell group: operating band specific declared group of TAB connectors to which RX requirements are applied. 
NOTE:	Within this definition, the group corresponds to the group of TAB connectors which are responsible for receiving a cell when the NR BS setting corresponding to the declared minimum number of cells with transmission on all TAB connectors supporting an operating band, but its existence is not limited to that condition.
TAB connector TX min cell group: operating band specific declared group of TAB connectors to which TX requirements are applied. 
NOTE:	Within this definition, the group corresponds to the group of TAB connectors which are responsible for transmitting a cell when the NR BS setting corresponding to the declared minimum number of cells with transmission on all TAB connectors supporting an operating band, but its existence is not limited to that condition.
transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna
tTransmitter ON period: time period during which the BS transmitter is transmitting data and/or reference symbols
TRP requirement: BS requirements, which requires dual‑polarised measurements of the figure of merit over the whole sphere around the DUT

------------------------------ Next modified section ------------------------------
[bookmark: _Toc496109142][bookmark: _Toc498108814]9.4	OTA output power dynamics
[bookmark: _Toc496109143][bookmark: _Toc498108815]9.4.1	General
The requirements in subclause 9.4 apply during the transmitter ON period. Transmit signal quality (as specified in subclause 9.6) shall be maintained for the output power dynamics requirements.
The OTA output power requirements are directional requirements and apply to the beam peak directions associated with the beam direction pairs over the OTA peak directions set.
9.4.2	OTA RE power control dynamic range
9.4.2.1	General
The OTA RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS at maximum output power (PRated,c,TRP) for a specified reference condition.
This requirement applies at each RIB supporting transmission in the operating band.
9.4.2.2	Minimum requirement for BS type 1-O
The OTA RE power control dynamic range is specified the same as the conducted RE power control dynamic range requirement for BS type 1-C and BS type 1-H in subclause 6.3 table x.x.
9.4.2.3	Minimum requirement for BS type 2-O
[No OTA RE power control dynamic range requirement is specified for BS type 2-O.]
[bookmark: _Toc496109144][bookmark: _Toc498108816][bookmark: _Toc496010911]9.4.32	OTA total power dynamic range
9.4.3.1	General
The OTA total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
This requirement applies at each RIB supporting transmission in the operating band.
NOTE 1:	The upper limit of the dynamic range is the BS maximum output power (PRated,c,TABC). The lower limit of the dynamic range is the lowest minimum power from the BS when no traffic channels are activated.
NOTE 2:	The upper limit of the dynamic range at a RIB is the OFDM symbol power at maximum output power (PRated,c,TRP). The lower limit of the dynamic range at a RIB is the OFDM symbol power when one resource block is transmitted. The OFDM symbol carries NR-PDSCH and not contain RS, PBCH or synchronization signals.
9.4.3.2	Minimum requirement for BS type 1-O Minimum requirement for BS type 1-O
OTA total power dynamic range minimum requirement for BS type 1-O is specified such as Detailed structure of the subclause is TBD, based on the conclusion on the conducted requirement in 6.3.for each NR carrier it shall be larger than or equal to the levels specified for the conducted requirement for BS type 1-C and BS type 1-H in subclause 6.3 table x.x. 
[bookmark: _Toc496109145][bookmark: _Toc498108817]9.4.3.39.4.3	Minimum requirement for BS type 2-O
OTA total power dynamic range minimum requirement for BS type 2-O is specified such as for each NR carrier it shall be larger than or equal to the levels specified in table 9.4.3.3-1. 
Table 9.4.3.3-1: BS type 2-O total power dynamic range
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	Total power dynamic range (dB)

	60
	18.1
	21.2
	24.2
	N.A

	120
	15.0
	18.1
	21.2
	24.2


FFS
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