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Introduction
Referring to the NR TR 38.817-02 [1], it was observed that the OTA output power dynamics requirements were not addressed, despite of the fact that the core requirements in TS 38.104 [2] were already defined. 
For the motivation on no RE power control dynamic range requirement for BS type 2-O, we refer to the discussion in [3]. 
In this contribution we are providing TP to NR TR 38.817-02, on the conducted and OTA output power dynamics requirements completion. 
Conclusions
Based on the above introduction, the following proposals were formulated:
Proposal 1:  approve the attached TP to TR 38.817-02 for the alignment and completions of the Output power dynamics requirements. 
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------------------------------ Modified section ------------------------------
[bookmark: _Toc508478444]6.3	Output power dynamics
[bookmark: _Toc508478445]6.3.1	General
Similar to E-UTRA, gNB output power dynamics requirements can be divided into:,
1.	RE pPower control dynamic range,
2.	Total power dynamic range relative to a minimum resource allocation.
[bookmark: _Toc494452769][bookmark: _Toc508478446]6.3.2	RE pPower control dynamic range
In LTEE-UTRA, the eNB RE power control dynamic range is defined as the difference between the power of an RE and the average RE power for a BS at maximum output power for a specified reference condition. RE power up and down range for each modulation scheme was derived by considering the relation between RE power boosting/de-boosting and other RF requirements like UEM, ACLR and EVM. 
- 	Power boosting on some REs within the BS channel bandwidth may cause unequal PSD for the wanted signal. Then the unequal PSD will increase the unwanted emission level in the adjacent channel compared to the case for equal PSD. Power up limit should ensure that the UEM and ACLR requirements are not violated.
- 	RE power down requirement is limited by the EVM requirement as power de-boosting on some EPREs will lead to reduced Tx SNR which effectively requires a lower EVM requirement. To tighten the EVM requirement due to power control is not preferred from system and implementation perspective.
For 5G NR, the same CP-OFDM waveform as LTE E-UTRA is used for downlink. Although multiple numerologies are supported by the gNB, the E-UTRA LTE definition of RE power dynamic range is generic and the applicability can be easily expanded to all the numerologies for NR. 
The conducted requirement for NR BS RE Ppower control dynamic range is proposed reused from E-UTRA (as captured in TS 36.104 [6], table 6.3.1.1-1) for the modulations schemes applicable to NR.
The conducted RE power control dynamic range requirement has no specific test and it is tested together with the EVM.in Table 6.3.2-1.
Table 6.3.2-1: NR BS RE power control dynamic range
	Modulation scheme used on the RE
	RE power control dynamic range (dB)

	
	 (down)
	 (up)

	QPSK (PDCCH)
	-6
	+4

	QPSK (PDSCH)
	-6
	+3

	16QAM (PDSCH)
	-3
	+3

	64QAM (PDSCH)
	0
	0

	256QAM (PDSCH)
	0
	0

	NOTE 1: 	The output power per carrier shall always be less or equal to the maximum output power of the base station.



[bookmark: _Toc508478447]6.3.3	Total power dynamic range
The total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition. The upper limit of the dynamic range is the OFDM symbol power for a BS at maximum output power per carrier. The lower limit of the dynamic range is the OFDM symbol power for a BS when one resource block is transmitted. 
For NR, the same definitions can be used for total power dynamic range requirement by using NR-PDSCH as the concerning channel. The corresponding conducted NR total power dynamic range requirement derivation for NR channel bandwidths and SCS is following the requirement derivation for E-UTRA.for each BS channel bandwidth of difference SCS is shown in Table 6.3.3-1.
Table 6.3.3-1: Total power dynamic range
	NR BS channel bandwidth (MHz)
	Total power dynamic range
(dB)

	
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS

	5
	13.9
	10.4
	N/A

	10
	17.1
	13.8
	10.4

	15
	18.9
	15.7
	12.5

	20
	20.2
	17
	13.8

	25
	21.2
	18.1
	14.9

	30
	22
	18.9
	15.7

	40
	23.3
	20.2
	17

	50
	24.3
	21.2
	18.1

	60
	N/A
	22
	18.9

	70
	N/A
	22.7
	19.6

	80
	N/A
	23.3
	20.2

	90
	N/A
	23.8
	20.8

	100
	N/A
	24.3
	21.3


------------------------------ Next modified section ------------------------------

[bookmark: _Toc508478505]9	Radiated BS transmitter characteristics
[bookmark: _Toc482961371][bookmark: _Toc508478506]9.1	General
This subclause describes any general aspects of transmitter characteristics and relations between requirements.
[bookmark: _Toc508478507]9.1.1 	Spatial definitions
[bookmark: _Toc508478508]9.1.1.1	FR1
FR1 NR BS will use the same spatial definitions as AAS BS, these are further described in TR 37.842 [8] and TR 37.843 [9].
OTA transmitter requirements can be split into either:
1.	Directional requirements
-	The manufacturer to declare beam(s) and coverage ranges over which the beam can be steered.
-	Directional requirement type does not imply the requirement is only in one direction as many requirements have a number of compliance directions. It implies the requirement applies to a single direction at a time.
2.	TRP requirements
-	TRP is defined as:


	,where EIRP is the total EIRP of two orthogonal polarizations.
3.	Co-location requirements
-	Definition is FFS.
In table 9.1.1.1-1 classification of the radiated Tx requirements is provided with brief justification.
Table 9.1.1.1-1: Classification of radiated Tx requirements
	Tx requirement
	Description and discussion
	Classification

	Radiated transmit power
	The minimum requirements for radiated transmit power, are placed on one or more manufacturer declared beams over a declared OTA peak direction set. OTA requirements for NR BS output power are defined for directional EIRP requirements as radiated transmit power requirements.
This requirement is based on the Rel-13 AAS BS requirement for the EIRP accuracy. 
	Directional 

	OTA BS output power
	TRP metric is used for NR BS output power limit requirement.
	TRP

	OTA output power dynamics
	This requirement has not been concluded yet. OTA output power dynamics Currently the discussion is considering consists of the Total power dynamic range, as well as the RE power control dynamic range requirements. 
It can be observed, that fFor E-UTRA specification, the RE power control dynamic range requirement has no specific test and it is tested together with the EVM. Furthermore verification of the output power dynamics is not expected to be impacted by the spatial aspects around the DUT. Therefore it is proposed to consider potential the OTA output power dynamics requirements (as still TBD) as are considered as directional requirements. 
	Directional

	OTA transmit ON/OFF power
	For AAS BS, the OTA Transmit OFF power was agreed to be a co-location requirement, defined at the co-location reference antenna conductive output side, subject to scaling.
For NR BS, the same approach is expected to be reused. 
	Co-location

	OTA transient period
	For verification of the transient period in OTA setup, it is expected that single directional requirement is sufficient and the spatial aspects of the OTA domain are not impacting it.
In case of the requirements related to the time-domain, the limitation of the TRP test methodologies does not allow to use them. 
	Directional

	OTA transmitted signal quality
	EVM: The range of directions where the EVM requirement must be met is declared by the manufacturer as OTA coverage range, while the requirement itself is considered directional. 
Frequency error: The frequency error is coherent and will have a ‘flat’ response in the spatial domain, i.e. OTA frequency error will not depend on the selection of the measurement point within beam’s compliance directions set. Therefore single directional requirement can be applied.
TAE: In terms of testing effort it is beneficial, to coordinate testing of OTA TAE with testing of other transmitter parameters such as OTA frequency error and radiated transmit power. 
	Directional

	OTA occupied bandwidth
	For occupied bandwidth, the beam characteristics are not important. The requirement should however cover the fact that all transmitter is active and the system is operating at the maximum declared rated total radiated power. Occupied bandwidth is specified as a directional requirement valid over the OTA coverage range.
	Directional

	OTA ACLR
	ACLR requirement is the ratio of two TRP measures: the total radiated filtered mean power centred on the assigned channel frequency to the total radiated filtered mean power centred on an adjacent channel frequency.
	TRP

	OTA operating band unwanted emission 
	The OBUE unwanted emissions requirement in the OTA domain must capture all emissions around the DUT by application of the TRP metric.
	TRP

	OTA transmitter spurious emission 
	Similar to other Unwanted emissions requirements, the metric used to capture transmitter spurious emissions OTA is TRP.   
	TRP

	OTA transmitter intermodulation 
	OTA transmitter intermodulation requirement relies on Unwanted emission requirements (i.e. operating band unwanted emission, transmitter spurious emission, and ACLR; all defined as TRP) in the presence of a wanted signal and an interfering signal.
No requirement for BS type O-2 is defined.  
	Co-location
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[bookmark: _Toc482961374][bookmark: _Toc508478520]9.4	OTA oOutput power dynamics
Detailed structure of the subclause is TBD.
9.4.1	General
Similar to the conducted requirement, the OTA output power dynamics requirements is divided into:
1. OTA RE power control dynamic range,
2. OTA total power dynamic range.
Verification of the OTA output power dynamics is not impacted by the spatial aspects around the DUT. Therefore the OTA output power dynamics requirements are considered as directional requirements and apply to the beam peak directions over the OTA peak directions set. These requirements shall apply at each RIB supporting transmission in the operating band.
9.4.2	OTA RE power control dynamic range for FR1
As verification of the OTA output power dynamics is not impacted by the spatial aspects around the DUT, the OTA RE power control dynamic range for BS type 1-O is specified the same as the conducted RE power control dynamic range requirement. The OTA RE power control dynamic range requirement for BS type 1-O has no specific test and it is tested together with the OTA EVM.
9.4.3	OTA RE power control dynamic range for FR2
Motivation of the OTA RE power dynamic range requirement by consideration of the power boosting/de-boosting for FR2 was considered as questionable. Coverage extensions for mmW scenarios was seen as not suitable due to challenging propagation conditions (i.e. it is considered that any sort of coverage extension will be done based on FR1 spectrum). Furthermore, interference mitigation by the power de-boosting is also questionable for FR2, as the mmW beamforming will allow granular spatial power allocations, which can be seen as interference reduction in spatial directions other than the wanted signal. Therefore, there is no radiated RE power control dynamic range requirement defined for BS type 2-O. 
9.4.4	OTA total power dynamic range for FR1
As verification of the OTA output power dynamics is not impacted by the spatial aspects around the DUT, the OTA total power dynamic range for BS type 1-O is specified the same as the conducted total power dynamic range requirement.
9.4.5		OTA total power dynamic range for FR2
The derivation of the OTA total power dynamic range requirement for BS type 2-O for FR2 channel bandwidths and SCS is following the methodology used for the derivation of the legacy E-UTRA requirements for total power dynamic range.

------------------------------ End of modified section ------------------------------
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