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9.1
General

9.1.1 
Spatial definitions 
FR1 NR BS will use the same spatial definitions as AAS BS, these are further described in 3GPP TR 37.842 [8] and 3GPP TR 37.843 [9].
FR2 NR BS spatial definitions will use common spatial definitions as FR1, with few exceptions described in table 9.1.1-1.
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 can be calculated as:
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,where EIRP is the total EIRP of two orthogonal polarizations.

3.
Co-location requirements:
-
Spatial definitions relevant for co-location requirements applicable for BS type 1-O are described in 3GPP TR 37.843 [9]. 
In table 9.1.1-1 classification of the radiated Tx requirements is provided with brief justification.
Table 9.1.1-1: Classification of radiated Tx requirements

	Tx requirement
	Description 
	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
	OTA output power dynamics consists of the Total power dynamic range, as well as the RE power control dynamic range requirements. 

For 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 impacted by the spatial aspects around the DUT. Therefore, the OTA output power dynamics requirements 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 for BS type 1-O and 
TRP for BS type 2-O

	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 except for co-location requirements applicable for for BS type 1-O

	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 2-O is defined.  
	Co-location


Directional requirements are to be met over one of two defined directions sets, with each direction set being declared:

-
the OTA coverage range: range of directions over which directional requirements associated with BS-UE communication are intended such as modulation quality, TAE and frequency error. It can be regarded as the range of directions which define the cell coverage. There is only one OTA coverage range per BS.

-
the OTA peak directions set: intended for directional requirements which are intended for the centre of the beam for example EIRP accuracy. The OTA peak directions set must always be within the OTA coverage range. There may be more than one OTA peak directions set declared, the declarations cover the range of directions which a beam may be steered. As the BS may generate more than one type of beam with different beam widths and different steering capabilities the declaration allows for multiple OTA peak direction sets to be declared. The minimum set of declarations covers the beams with the narrowest and the widest beam widths. 

