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Introduction
The conformance test procedures for the AAS OTA directional requirements are now approved so can be transferred to the NR OTA conformance specification.

A number of NR specific issues (Test models, test configurations etc_ are still open, these have been highlighted as open issues in the text by highlighting in yellow.

This TP to the conformance TS adds the conformance test information for OTA in-band receiver intermodulation subclause 7.8.
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--------------Start of text proposal-------------
3.1
Definitions

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
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.

basic limit: emissions limit relating to the power supplied by a single transmitter to a single antenna transmission line in ITU-R SM.329 [5] used for the formulation of unwanted emission requirements for FR1 
beam: beam (of the antenna) is the main lobe of the radiation pattern of an antenna array
NOTE:
For certain 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 channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink

NOTE 1:
The BS channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

NOTE 2:
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.

BS type 1-H:
NR base station operating at FR1 with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB

BS type 1-O:
NR base station operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB

BS type 2-O:
NR base station operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB

co-location reference antenna: a passive antenna used as reference for base station to base station co-location requirements
directional requirement: requirement which is applied in a specific direction within the OTA coverage range for the Tx and when the AoA of the incident wave of a received signal is within the OTA REFSENS RoAoA or the minSENS RoAoA as appropriate for the receiver
Editor’s note: This definition is aligned with the definition of Single directional requirement for AAS BS. The naming should be further aligned between NR and AAS specifications. 
maximum carrier TRP output power: mean power level measured per RIB 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 during the transmitter ON period in a specified reference condition and corresponding to the declared rated total TRP output power (Prated,t,TRP)

minSENS: the lowest declared EIS value for the OSDD’s declared for OTA sensitivity requirement.
minSENS RoAoA: The reference RoAoA associated with the OSDD with the lowest declared EIS
multi-band connector: [BS type 1-C antenna connector or BS type 1-H TAB connector associated with a transmitter or receiver which is characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band (which is not a sub-band or superseding-band of another supported operating band) than the other carrier(s)]

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)

NR BS receiver: composite receiver function of a NR BS receiving in an operating band
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 a BS is declared by the manufacturer according to the designations in TS 38.104 [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 reference point for radiated requirements, defined in the near field or in the far field depending on the radiated requirement’s testability feasibility 

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
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 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 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-O and BS types 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
reference RoAoA: the sensitivity RoAoA associated with the receiver target reference direction for each OSDD
requirement set:
one of the NR base station requirement’s set as defined for BS type 1-C, BS type 1-H, BS type 1-O, and BS type 2-O
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
single-band RIB: operating band specific RIB without any common active electronic component(s) shared with other operating bands 
single-band TAB connector: TAB connector supporting operation either in a single operating band only, or in multiple operating bands but without any common active electronic component(s)
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 Base Station RF Bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation

single direction requirement: requirement which is applied in a specific direction within the OTA coverage range for the Tx and when the AoA of the incident wave of a received signal is within the OTA REFSENS RoAoA or the minSENS RoAoA as appropriate for the receiver
TAB connector: transceiver array boundary connector
TAB connector RX min cell group: operating band specific declared group of TAB connectors to which BS type 1-H conducted 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 BS type 1-H setting corresponding to the declared minimum number of cells with reception 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 BS type 1-H conducted 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 BS type 1-H 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
3.2
Symbols

For the purposes of the present document, the following symbols apply:

Pmax,c,TRP 
The maximum carrier output TRP per cell

PRated,c,EIRP 
The rated carrier output EIRP when the BS is configured at the rated carrier output TRP (PRated,c,TRP)

Prated,t,TRP
Rated total TRP output power declared per RIB
TTOTA
Test tolerance for OTA requirements
--------------omit unchanged sections-------------
7.8
OTA receiver intermodulation

7.8.1
Definition and applicability
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.

7.8.2
Minimum Requirement
The minimum requirement for BS type 1-O is in 3GPP TS 38.104 [xx], subclause 10.8.2

The minimum requirement for BS type 2-O is in 3GPP TS 38.104 [xx], subclause 10.8.3
7.8.3
Test purpose

To verify that the BS receiver dynamic range, the relative throughput shall fulfil the specified limit.
7.8.4
Method of test

7.8.4.1
Initial conditions

Test environment: Normal; clause B.2.
RF channels to be tested for single carrier:

FFS; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested: 
For single-band RIB(s): FFS. For multi-band RIB(s): FFS
Directions
 to be tested: OTA REFSENS receiver target reference direction (see table 4.6-1, Dx.x).
7.8.4.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in Annex D1.1.
2)
Align the manufacturer declared coordinate system orientation of the BS with the test system.

3)
Set the BS in the declared direction to be tested.

4)
Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.
5)
Configure the beam peak direction of the BS according to declared reference beam direction pair for the appropriate beam identifier.

6)
Set the BS to transmit the beam(s) of the same operational band and RAT as the OSDD being tested according to the appropriate test configuration in clause 5.
7)
Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified as follows:
a)
Set the signal generator for the wanted signal to transmit as specified in table 7.8.5.1-1 and 7.8.5.1-3for BS type 1-O and table 7.8.5.2-1for BS type 2-O .
b)
Set the Signal generator for the AWGN interfering signal at the same frequency as the wanted signal to transmit as specified in  table 7.8.5.1-1 and 7.8.5.1-3for BS type 1-O and table 7.8.5.2-1for BS type 2-O .
8)
Measure the throughput according to annex E, for multi-carrier and/or CA operation the throughput shall be measured for relevant carriers specified by the test configuration specified in subclause 5.3.4.
9)
Repeat for all the specified measurement directions.
In addition, for multi-band RIB(s), the following steps shall apply:

10)
For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

7.8.5
Test Requirement
7.8.5.1
BS type 1-O

The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction, and:

-
when the wanted signal is based on EISREFSENS: the AoA of the incident wave of a received signal and the interfering signal are within the FR1 OTA REFSENS RoAoA.
-
when the wanted signal is based on EISminSENS: the AoA of the incident wave of a received signal and the interfering signal are within the minSENS RoAoA.

For NR, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted signal at the assigned channel frequency and two interfering signals at the RIB. with the conditions specified in tables 7.8.5.1-1 and 7.8.5.1-2 for intermodulation performance and in tables 7.8.5.1-3 and 7.8.5.1-4 for narrowband intermodulation performance. 

The reference measurement channel for the wanted signal is identified in table 7.3.5.2-1, table 7.3.5.2-2 and table 7.3.5.2-3 for each BS channel bandwidth and further specified in annex A.
The subcarrier spacing for the modulated interfering signal shall be the same as the subcarrier spacing for the wanted signal, except for the case of wanted signal subcarrier spacing 60kHz and BS channel bandwidth <=20MHz, for which the subcarrier spacing of the interfering signal should be 30kHz.

The receiver intermodulation requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.

For a RIBs supporting operation in non-contiguous spectrum within any operating band, the narrowband intermodulation requirement shall apply in addition inside any sub-block gap in case the sub-block gap is at least as wide as the BS channel bandwidth of the NR interfering signal in tables 7.8.5.1-2 and 7.8.5.1-4. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

[For multi-band RIBs, the intermodulation requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the gap size is at least twice as wide as the E-UTRA interfering signal centre frequency offset from the Base Station RF Bandwidth edge.]

[For multi-band RIBs, the narrowband intermodulation requirement shall apply in addition inside any Inter RF Bandwidth gap in case the gap size is at least as wide as the E-UTRA interfering signal in tables 7.8.5.1-2 and 7.8.5.1-4. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.]

Table 7.8.5.1-1: General intermodulation requirement

	BS class
	Mean power of interfering signals [dBm]
	Wanted Signal mean power [dBm]

	Type of interfering signal

	Wide Area BS
	-52  + ΔOTAREFSENS
	EISREFSENS + 6 dB +FFS
	See Table 7.8.5.1-2

	
	-52  + ΔminSENS
	EISminSENS + 6 dB +FFS
	

	Medium Range BS
	-47 + ΔOTAREFSENS
	EISREFSENS + 6 dB +FFS
	

	
	-47 + ΔminSENS
	EISminSENS + 6 dB +FFS
	

	Local Area BS
	-44 + ΔOTAREFSENS
	EISREFSENS + 6 dB +FFS
	

	
	-44 + ΔminSENS
	EISminSENS + 6 dB +FFS
	

	NOTE 1: 
EISREFSENS and EISminSENS depend on the BS class and on the BS channel bandwidth, see subclause 7.3 and 7.2. 




Table 7.8.5.1-2: Interfering signals for intermodulation requirement 

	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering signal centre frequency offset from the lower/upper base station RF Bandwidth edge [MHz]
	Type of interfering signal

	5
	[±7.5]
	CW

	
	[±17.5]
	5MHz DFT-S-OFDM NR signal

	10
	[±7.45]
	CW

	
	[±17.5]
	5MHz DFT-S-OFDM NR signal

	15
	[±7.43]
	CW

	
	[±17.5]
	5MHz DFT-S-OFDM NR signal

	20
	[±7.38]
	CW

	
	[±17.5]
	5MHz DFT-S-OFDM NR signal

	30
	[±7.43]
	CW

	
	[±25]
	5MHz DFT-S-OFDM NR signal

	25
	[±7.45]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal

	40
	[±7.45]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal

	50
	[±7.35]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal

	60
	[±7.49]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal

	70
	[±7.42]
	CW

	
	[±25]
	5MHz DFT-S-OFDM NR signal

	80
	[±7.44]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal

	90
	[±25]
	CW

	
	[±7.43]
	5MHz DFT-S-OFDM NR signal

	100
	[±7.45]
	CW

	
	[±25]
	20MHz DFT-S-OFDM NR signal


Table 7.8.5.1-3: Narrowband intermodulation performance requirement in FR1
	BS class
	Wanted signal mean power [dBm]

	Interfering signal mean power [dBm]
	Type of interfering signal

	Wide Area BS
	EISREFSENS + 6 dB  +FFS (Note 1)
	-52 - ΔOTAREFSENS
	See Table 7.8.5.1-4

	
	EISminSENS + 6 dB  +FFS (Note 1)
	-52 - ΔminSENS
	

	Medium Range BS
	EISREFSENS + 6 dB  +FFS (Note 1)
	-47 - ΔOTAREFSENS
	

	
	EISminSENS + 6 dB  +FFS (Note 1)
	-47 - ΔminSENS
	

	Local Area BS
	EISREFSENS + 6 dB  +FFS (Note 1)
	-44 - ΔOTAREFSENS
	

	
	EISminSENS + 6 dB  +FFS (Note 1)
	-44 - ΔminSENS
	

	NOTE 1:
EISREFSENS / EISminSENS depends on the BS channel bandwidth, see subclause 7.3 and 7.2.


Table 7.8.5.1-4: Interfering signals for narrowband intermodulation requirement in FR1

	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering RB centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [kHz]
	Type of interfering signal

	5
	[±360]
	CW

	
	[±1420]
	5MHz DFT-S-OFDM NR signal, 1 RB  (NOTE 1)

	10
	[±325]
	CW

	
	[±1780]
	5MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	15 (NOTE 2)
	[±380]
	CW

	
	[±1600]
	5MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	20 (NOTE 2)
	[±345]
	CW

	
	[±1780]
	5MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	25 (NOTE 2)
	[±325]
	CW

	
	[±1990]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	30 (NOTE 2)
	[±320]
	CW

	
	[±1990]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	40 (NOTE 2)
	[±310]
	CW

	
	[±2710]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	50 (NOTE 2)
	[±330]
	CW

	
	[±3250]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	60 (NOTE 2)
	[±350]
	CW

	
	[±3790]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	70 (NOTE 2)
	[±400]
	CW

	
	[±4870]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	80 (NOTE 2)
	[±390]
	CW

	
	[±4870]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	90 (NOTE 2)
	[±340]
	CW

	
	[±5770]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	100 (NOTE 2)
	[±340]
	CW

	
	[±5770]
	20MHz DFT-S-OFDM NR signal, 1 RB (NOTE 1)

	NOTE 1:
Interfering signal consisting of one resource block positioned at the stated offset, the BS channel bandwidth of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge.

NOTE 2:
This requirement shall apply only for a G-FRC mapped to the frequency range at the channel edge adjacent to the interfering signals.


7.8.5.2
BS type 2-O

Throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with OTA wanted signal at the assigned channel frequency and two OTA interfering signals provided at the RIB using the parameters in tables 7.8.5.2-1 and 7.8.5.2-2. All of the OTA test signals arrive from the same direction, and the requirement is valid if the signals arrive from any direction within the FR2 OTA REFSENS RoAoA. The reference measurement channel for the wanted signal is identified in [table 7.3.2-1] for each BS channel bandwidth and further specified in annex A.

The subcarrier spacing for the modulated interfering signal shall be the same as the subcarrier spacing for the wanted signal. 

The receiver intermodulation requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.

Table 7.8.5.2-1: General intermodulation requirement

	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Mean power of interfering signals [dBm]

	Wanted signal mean power [dBm]
	Type of interfering signal

	50, 100, 200, 400
	EISREFSENS_50M + 25dB +FFS
	EISREFSENS + 6dB
	See Table 7.8.5.2-2

	NOTE 1:    EISREFSENS and EISREFSENS_50M are given in subclause 10.3.3.


Table 7.8.5.2-2: Interfering signals for intermodulation requirement 

	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering signal centre frequency offset from the Base Station RF Bandwidth edge [MHz]
	Type of interfering signal

	50 MHz
	[±7.5]
	CW

	
	[±40]
	50MHz DFT-s-OFDM NR signal 

60 kHz SCS

	100 MHz


	[±6.88]
	CW

	
	[±40]
	50MHz DFT-s-OFDM NR signal 

60 kHz SCS

	200 MHz


	[±5.64]
	CW

	
	[±40]
	50MHz DFT-s-OFDM NR signal 

60 kHz SCS

	400 MHz
	[±6.02]
	CW

	
	[±45]
	50MHz DFT-s-OFDM NR signal 

60 kHz SCS



--------------End of change-------------
�Single direction so ok to include (1 is min)


�Based on procedure for E-UTRA, the modulation specific parts can be corrected once NR part 1 is complete.


�In E-UTRA TT is zero so no need to split for different TT for different Freq ranges, for NR TT not yet agreed, if non-zero then this column may need to be split for different values for different freq ranges.


�In E-UTRA TT is zero so no need to split for different TT for different Freq ranges, for NR TT not yet agreed, if non-zero then this column may need to be split for different values for different freq ranges.


�In E-UTRA TT is zero so no need to split for different TT for different Freq ranges, for NR TT not yet agreed, if non-zero then this column may need to be split for different values for different freq ranges.





