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1	Introduction
In this contribution we provide TP to TS 38.141-2 v0.3.0 [1], subclause 7.7 (OTA receiver spurious emissions) on the initial test conditions for FR2 OTA Tx spurious emissions test, as well as other corrections for FR1 and FR2 OTA spurious emissions test.
2	Discussion
The following modifications were introduced in the attached TP: 
· Alignment of the General section with the OTA Tx spurious emissions section, 
· Initial conditions for FR2 OTA Tx spur test were introduced,
· Removal of AAS BS terms,
· Correction of the RF channel symbols (e.g. from BRFBW to B) for the single carrier operation,
· Correction of the FR2 test requirement, to consider the upper limit of the spurious range for the practical OTA emission measurements, i.e. [60] GHz limit as captured in the TS 38.817-02,
· Text corrections, 
· Cross-reference corrections,
· Multiple editorial corrections across the whole subclause.
3	Conclusions
The following proposal is formulated:
Proposal 1: agree on the attached TP to TS 38.141-2, for the corrections and improvements to the OTA Rx spurious emissions test requirements.
4	References
[1] 		Draft TS 38.141-2 v 0.3.0, shared after RAN4 AH-1807 on the RAN4 e-mail reflector


TP to TS 38.141-2, v0.3.0
All the remaining issues are highlighted in yellow.
Manufacturer declarations clean-up for the whole TS 38.141-2 specification is in separate contribution in [2].
------------------------------ Modified section ------------------------------
[bookmark: _Toc481653335][bookmark: _Toc519095003]7.7	OTA receiver spurious emissions
[bookmark: _Toc519095004]7.7.1	Definition and applicability
[bookmark: _Hlk500350430]The OTA RX spurious emission is the power of the emissions radiated from the antenna array from a receiver unit. 
Unless otherwise stated, all requirements are measured as mean power.	Comment by Michal Szydelko: Text aligned with the OTA Tx spur.
[bookmark: _Toc512334298]The OTA receiver spurious emission limits for FR1 shall apply from 30 MHz to 12.75 GHz, excluding the frequency range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in subclause 6.7.1. For some operating bands, the upper limit of the spurious range might be higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R recommendation SM.329 [5].
For multi-band RIB the above exclusion applies for each supported operating band.
The OTA transmitter spurious emission limits for FR2 shall apply from 30 MHz to 2nd harmonic of the upper frequency edge of the downlink operating band, excluding the frequency range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in subclause 6.7.1.

For a BS operating in FDD, OTA RX spurious emissions requirement do not apply as they are superseded by the OTA TX spurious emissions requirement. This is due to the fact that TX and RX spurious emissions cannot be distinguished in OTA domain.
For a BS operating in TDD, the OTA RX spurious emissions requirement shall apply during the transmitter OFF period only.
The metric used to capture OTA receiver spurious emissions for BS type 1-O and BS type 2-O is total radiated power (TRP), with the requirement defined at the RIB.   

[bookmark: _Toc519095005]7.7.2	Minimum rRequirement
The minimum requirement for BS type 1-O is specified in 3GPP TS 38.104 [2], subclause 10.7.2.
The minimum requirement for BS type 2-O is specified in 3GPP TS 38.104 [2], subclause 10.7.3.
[bookmark: _Toc519095006]7.7.3	Test purpose
The test purpose is to verify if the receiver radiated spurious emissions from the AAS BS at the RIB are within the specified minimum requirements.
[bookmark: _Toc519095007]7.7.4	Method of test
[bookmark: _Toc519095008]7.7.4.1	Initial conditions
Test environment: Normal; see clause annex B.2.
RF channels to be tested for single carrier, see subclause 4.9.1: 	
· For FR1:
· BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
· 
· TRFBW when testing from FDL_high + ΔfOBUE to 12.75 GHz (or to 5th harmonic)
· For FR2: 
· B when testing from 30 MHz to FDL_low - ΔfOBUE 
· T when testing from FDL_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)FFS
RF bandwidth positions to be tested in single-band operation, see subclause 4.129.1:.
· For FR1:
· 
· BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
· 
· TRFBW when testing from FDL_high + ΔfOBUE to 12.75 GHz (or 5th harmonic)
· For FR2: 
· BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE 
· TRFBW when testing from FDL_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)
FFS
RF bandwidth positions to be tested in multi-band operation, see subclause 4.129.1:.
· For FR1:
· 
· BRFBW_T'RFBW when testing from 30 MHz to FDL_Blow_low  - ΔfOBUE
· 
· B'RFBW_TRFBW when testing from FDL_Bhigh_high  + ΔfOBUE to 12.75 GHz (or to 5th harmonic)
· 
· BRFBW_T'RFBW and  B'RFBW_TRFBW when testing from FDL_Blow_high  + ΔfOBUE to FDL_Bhigh_low  - ΔfOBUE 
· For FR2: 
· BRFBW_T'RFBW when testing from 30 MHz to FDL_Blow_low - ΔfOBUE
· B'RFBW_TRFBW when testing from FDL_Bhigh_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)
· BRFBW_T'RFBW and B'RFBW_TRFBW when testing from FDL_Blow_high  + ΔfOBUE to FDL_Bhigh_low  - ΔfOBUE 
FFS
Directions to be tested: Not applicable as Rx only TRP measurement.
[bookmark: _Toc519095009]7.7.4.2	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 at the positioner.
2)	Align the manufacturer declared coordinate system orientation (see table 4.6-1, Dx.x) of the BS with the test system.
3)	Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 7.7.5.
4)	The measurement device characteristics shall be:
-	Detection mode: True RMS.
5)	Set the TDD BS to receive only.
6)	Align the BS and the test antenna such that measurements to determine TRP can be performed (see annex xx).
6)	Measure the emission at the specified frequencies with specified measurement bandwidth 
7)	Repeat step 6-9 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex xx).
NOTE 1: the TRP measurement grid may not be the same for all measurement frequencies.
NOTE 2: the frequency sweep or the TRP measurement grid sweep may be done in any order
8)	Calculate TRP at each specified frequency using the directional measurements.
In addition, for multi-band RIB(s), the following steps shall apply:
9)	For multi-band RIB(s) 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.
[bookmark: _Toc519095010]7.7.5	Test rRequirement
[bookmark: _Toc519095011]7.7.5.1		Test requirement for BS type 1-O
For RX only multi-band RIB, the OTA RX spurious emissions requirements are subject to exclusion zones in each supported operating band.
The power of any spurious emission shall not exceed the levels in table 7.7.5.1-1:
Table 7.7.5.1-1: Radiated Rx spurious emission limits for BS type 1-OGeneral RX spurious emissions test limits	Comment by Michal Szydelko: Aligned with FR2 below
	Frequency range
	TetsTest limits
(Note 3)
	Measurement bandwidth
	Notes

	30 MHz – 1 GHz
	-57 + X + FFS dBm
	100 kHz
	

	1 GHz – 12.75 GHz
	-47 + X + FFS dBm
	1 MHz
	

	12.75 GHz – 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 + X + FFS dBm
	1 MHz
	Applies only for bands which have 5th harmonic of the upper frequency edge of the UL operating band reaching beyond 12.75 GHz.
Applies only for Bands TBD.	Comment by Michal Szydelko: 

	NOTE 1:	The frequency range from ΔfOBUE below the lowest frequency of the BS transmitter operating band to ΔfOBUE above the highest frequency of the BS transmitter operating band, may be excluded from the requirement. ΔfOBUE is defined in subclause 6.67.1.
NOTE 2: 	For multi-band RIBs, the exclusion applies for all supported operating bands 
NOTE 3:   X= 9 dB with the exception of operation in Region 2 where the FCC guidance for MIMO systems in [xx14] is applicable and any other territories where regulation requires, X=0 dB.



[bookmark: _Toc519095012]7.7.5.2		Test requirement for BS type 2-O
The power of any RX spurious emission shall not exceed the limits in table 7.7.5.2-1.
Table 7.7.5.2-1: Radiated Rx spurious emission limits for BS type 2-O
	Frequency range
	Test lLimits
	Measurement bandwidth
	Notes

	30 MHz – 1 GHz
	-57 + FFSdBm
	100 kHz
	Note 1

	1 GHz – 12.75 GHz
	-47 + FFS dBm
	1 MHz
	Note 1

	12.75 GHz – min(2nd harmonic of the upper frequency edge of the DL operating band in GHz; [60] GHz)2nd harmonic of the upper frequency edge of the UL operating band
	-36 + FFS dBm
	1 MHz
	Note 1, Note 2

	NOTE 1:	Bandwidth as in ITU-R SM.329 [5], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.
NOTE 3: 	The frequency range between 2.5 * BWChannel below the first carrier frequency and 2.5 * BWChannel above the last carrier frequency transmitted by the BS, where BWChannel is the BS channel bandwidth according to TS 38.104 [2] subclause 5.3, may be excluded from the requirement. However, frequencies that are more than ΔfOBUE below the lowest frequency of the BS operating band or more than ΔfOBUE above the highest frequency of the BS operating band shall not be excluded from the requirement.


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