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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 draft TS 38.104 v0.3.0 [2], in this contribution we are providing TP to draft TS 38.104 [2] introducing additional information on the requirements assignment to the directional or to the TRP group. 
Modifications to the Applicability table in subclause 4.6 were removed from the attached TP.
2 Discussion
Based on the analysis of the OTA requirements for AAS and NR FR1, we have collected selected agreements, extended by brief discussion in table 1 below. The purpose of that table is to clearly classify all TX and RX requirements and all allocate them to the directional requirements, or to the TRP requirements. 
There are still multiple items open for FR2, therefore the below discussion shall be taken as input to the agreements for NR FR2.
Based on the conclusions in table 1, the attached TP to the draft TS 38.104 is proposed for approval. 
Table 1: Classification of the 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



Table 2: Classification of the 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



For the radiated performance requirements, those are considered as directional requirements, but due to the fact that those were not really discussed for NR BS, we propose to keep the entry for the Radiated performance requirements as “FFS”.
3 Conclusion
Based on the conclusions in table 1, the attached TP to the draft TS 38.104 is proposed for approval. 
Proposal 1: approve the attached TP to draft TS 38.104 on the classification and spatial applicability (i.e. directions vs. TRP) of the TX and RX requirements.
4 References
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TP to the draft TS 38.104
In this section, TP to the TS 38.104 [1] is proposed for approval.
For the requirements which have still empty sections in the draft TS 38.104, the proposed requirements clarification on the “directional vs. TRP” applicability was skept and will be applied during Reno meeting, subject to the discussion and agreements. 
------------------------------ Modified section ------------------------------
[bookmark: _Toc496109131]9.2	Radiated transmit power
[bookmark: _Toc486966918][bookmark: _Toc496109132]9.2.1	General
1-O [and 2-O] type BS is declared to support one or more beams. Radiated transmit power is defined as directional requirement, as the EIRP level for a declared beam at a specific beam peak direction.
For each beam, the requirement is based on declaration of a beam identity, reference beam direction pair, beamwidth, rated beam EIRP, EIRP accuracy directions set, the beam direction pairs at the maximum steering directions and their associated rated beam EIRP and beamwidth(s).
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.
For each beam peak direction associated with a beam direction pair within the EIRP accuracy directions set, a specific rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below. Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as detailed in TS 38.141-2 [6].
NOTE 1:	EIRP accuracy directions set is set of beam peak directions for which the EIRP accuracy requirement is intended to be met. 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.
NOTE 2: 	A beam direction pair is data set consisting of the beam centre direction and the related beam peak direction.
NOTE 3:	A declared EIRP value is a value provided by the manufacturer for verification according to the conformance specification declaration requirements, whereas a claimed EIRP value is provided by the manufacturer to the equipment user for normal operation of the equipment and is not subject to formal conformance testing.
------------------------------ Next modified sections ------------------------------
[bookmark: _Toc496109151]9.5.3	OTA transient period
The transmitter transient period is the time period during which the transmitter is changing from the OFF period to the ON period or vice versa. The transmitter transient period is defined as directional requirement. The transmitter transient period is illustrated in Figure 9.5.3-1. The OFF power level is FFS.
is FFS

Figure 9.5.3-1 Illustration of the relations of transmitter ON period, transmitter OFF period and transmitter transient period.
------------------------------ Next modified sections ------------------------------
[bookmark: _Toc496109152]9.6	OTA Transmitted signal quality
Detailed structure of the subclause is TBD.
The OTA transmitted signal quality requirements are defined as directional requirements.
[bookmark: _Toc496109153]9.6.1	Frequency error
------------------------------ Next modified sections ------------------------------
[bookmark: _Toc496109162]9.7.2	OTA Occupied bandwidth	
[bookmark: _Toc496109163]9.7.2.1	General 
For FR1 and FR2 NR BS, the OTA occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. See also recommendation ITU-R SM.328 [3].
The value of /2 shall be taken as 0.5%.
The OTA occupied bandwidth requirement is a directional requirement and applies during the transmitter ON period for a single transmitted carrier. The minimum requirement below may be applied regionally. There may also be regional requirements to declare the OTA occupied bandwidth according to the definition in the present clause.
The FR1 and FR2 OTA occupied bandwidth is defined as a directional requirement.
------------------------------ Next modified sections ------------------------------
[bookmark: _Toc496109186]10.2	OTA sensitivity
[bookmark: _Toc496109187]10.2.1	BS Type 1-H and 1-O
[bookmark: _Toc492991912][bookmark: _Toc496109188]10.2.1.1	General
The OTA sensitivity requirement is a directional requirement based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to a BS type 1-H and BS type 1-O receiver. 
The BS type 1-H,and BS type 1-O BS may optionally be capable of redirecting/changing the receiver target by means of adjusting BS settings resulting in multiple sensitivity RoAoA. The sensitivity RoAoA resulting from the current BS settings is the active sensitivity RoAoA.
If the BS is capable of redirecting the receiver target related to the OSDD then the OSDD shall include: 
-	The set(s) of RAT, BS channel bandwidth and declared minimum EIS level applicable to all sensitivity RoAoA in the OSDD.
-	A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the OSDD through alternative settings in the BS.
-	Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in 3GPP TS 38.141 part 2 [6].
-	The receiver target reference direction.
NOTE 1:	Some of the declared sensitivity RoAoA may coincide depending on the redirection capability. 
NOTE 2:	In addition to the declared sensitivity RoAoA, several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.
NOTE 3:	The declared OTA sensitivity applies only to the active sensitivity RoAoA inside the receiver target redirection range.
If the BS is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only: 
-	The set(s) of RAT, BS channel bandwidth and declared minimum EIS level applicable to the sensitivity RoAoA in the OSDD.
-	One declared active sensitivity RoAoA.
-	The receiver target reference direction.
NOTE 4:	For BS without target redirection capability, the declared (fixed) sensitivity RoAoA is always the active sensitivity RoAoA.
The OTA sensitivity EIS level declaration shall apply to all supported polarizations, under the assumption of polarization matching. 
------------------------------ Next modified sections ------------------------------
[bookmark: _Toc496109191]10.3	OTA Reference sensitivity level
[bookmark: _Toc496109192]10.3.1	General
For FR1, the OTA REFSENS requirement is a directional requirement and is intended to ensure the minimum OTA reference sensitivity level for a declared OTA REFSENS RoAoA. The OTA reference sensitivity power level EISREFSENS is the minimum mean power received at the radiated interface at which a reference performance requirement shall be met for a specified reference measurement channel.
For FR2, FFS
------------------------------ Next modified sections ------------------------------
[bookmark: _Toc496109205]10.8	OTA Receiver intermodulation
[bookmark: _Toc496109206]10.8.1	General
Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver unit to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. The requirement is defined as a directional requirement at the RIB interface …
------------------------------ End of modified sections ------------------------------
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