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1 Introduction
During previous RAN4#84bis meeting in Dubrovnik, TP to TS 38.104 on the requirements applicability was approved in [1]. Based on content of this TP it was observed, that it is not clear which of the requirements are directional, and which are to be tested as TRP requirements. 
Based on the related discussion and TP to the TS 38.104 in [3] in this contribution we are providing TP to TR 38.817-02 v0.3.0 [2], introducing additional information on the requirements classification (directional or TRP). 
2 Conclusion
Based on the introduction and reference to related TP to draft TS 38.104, the attached TP to the TR 38.817-02 is proposed for approval. 
Proposal 1: approve the attached TP to TR 38.817-02 on the classification and spatial applicability (i.e. directions vs. TRP) of the TX and RX requirements.
3 References
R4-1711746			TP for TS 38.104: Adding applicability table to sub-clause 4.6, RAN4#84bis
Draft TS 38.104, v. 0.4.0 
R4-1712651			TP to TS 38.104: Directional and TRP requirements identification (directional vs. TRP) 


TP to the TR 38.817-02
In this section, TP to the TR 38.817-02 is proposed for approval.
------------------------------ Modified section ------------------------------
[bookmark: _Toc496773197]9	Radiated BS transmitter characteristics
[bookmark: _Toc482961371][bookmark: _Toc496773198]9.1	General
This subclause describes any general aspects of transmitter characteristics and relations between requirements.
[bookmark: _Toc496773199]9.1.1 	Spatial dDefinitions
[bookmark: _Toc496773200]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. Currently the discussion is considering Total power dynamic range, as well as the RE power control dynamic range requirements. 
It can be observed, that 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 expected to be impacted by the spatial aspects around the DUT. Therefore it is proposed to consider potential OTA output power dynamics requirements (as still TBD) 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



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. or 
· the OTA peak directions set, with each direction set being declared: 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.. 
· The OTA coverage range is the 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 1 OTA coverage range per BS.
· The OTA peak direction set is 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 1 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 1 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.
[bookmark: _Toc496773201]9.1.1.2	FR2
{Text to be added}
------------------------------ Next modified sections ------------------------------
[bookmark: _Toc482961384][bookmark: _Toc496773246]10	Radiated BS receiver characteristics	
[bookmark: _Toc482961385][bookmark: _Toc496773247]10.1	General	
For radiated Rx requirements, This subclause describes any general aspects of transmitter characteristics and relations between requirements.the same spatial definitions are used as defined for Tx requirements in subclause 9.1.
In table 10.1.1.1-1 classification of the radiated Tx requirements is provided with brief justification.
Table 10.1.1.1-1: Classification of radiated Rx requirements
	Rx requirement
	Description and discussion
	Classification

	OTA sensitivity
	Based on the Rel-13 EIS requirement declaration over the OSDD, the OTA sensitivity is directional requirement by definition. 
Conformance testing for OTA sensitivity is performed for the five directions same as the Rel-13 AAS OTA sensitivity requirements.
	Directional

	OTA reference sensitivity level
	Conformance testing for OTA reference sensitivity is performed for five directions declared by the manufacturer. 
	Directional

	OTA dynamic range
	It was agreed that the requirement assumes that the wanted signal and interfering signal come from the same direction. Testing is defined in the receiver target reference direction, meaning that this is directional requirement.
	Directional

	OTA in-band selectivity and blocking
	The OTA blocking requirement is tested using the same set of 5 conformance directions as the OTA sensitivity requirement. However in each direction, only one of the two blocking requirements is tested. Each of the two requirements is tested in at least one direction.
	Directional

	OTA out-of-band blocking
	Out of band blocking is a long test and hence it is optimum to minimize the number of conformance test directions. The antenna gain can be assumed to be maximum at the reference direction, therefore it is sufficient to show conformance at the reference direction only.
	Directional

	OTA receiver spurious emission 
	The Rx spurious emissions requirement follows the approach for the Tx spurious emissions, i.e. the emissions in the spurious region needs to be measured as TRP due to unknown radiation pattern.
	TRP

	OTA receiver intermodulation
	Since RX sensitivity and blocking already test at all conformance directions, it is sufficient to test RX IM only in a single direction.
	Directional

	OTA in-channel selectivity
	In channel selectivity requirement is tested in a single direction.
	Directional



------------------------------ End of modified sections ------------------------------
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