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1	Introduction
In this contribution we provide TP to TS 38.141-2 v1.0.0 [1], on the alignment for initial conditions and directions to be tested across multiple OTA requirements categories like TRP requirements and co-location requirements. 
2	Discussion
The following modifications were introduced in the attached TP: 
· 4.1.1: clarifications in the “Overview of radiated Tx requirements” and “Overview of radiated Rx requirements” tables. 
· 4.12: more details added to the specification of the co-location requirements listed in table 4.12.1-1.
· Corrections and alignments in multiple “Initial conditions” subclauses, e.g.:
· Directions to be tested: alignments for TRP and co-locations requirements,
· Beams to be tested,
· Polarizations to be tested,
· Removal of unnecessary FR1/FR2 breakdowns for selected requirements,
· Removal of FR2 for OTA Tx spur Additional requirements, i.e. requirement only for FR1. 
· Editorial corrections. 
3	Conclusions
The following proposal is formulated:
Proposal 1: agree on the attached TP to TS 38.141-2, on alignment for initial conditions and directions to be tested across multiple OTA requirements. 
4	References
[1] 		RP-181664	3GPP TS 38.141-2 v 1.0.0


TP to TS 38.141-2, v1.0.0
------------------------------ Modified section ------------------------------
[bookmark: _Toc510722681][bookmark: _Toc492876410][bookmark: _Toc486926584][bookmark: _Toc523481227]4.1.1	General
The requirements of this clause apply to all applicable tests in 3GPP TS 38.141-2 (the present document), i.e. to all radiated tests defined for BS type 1-H, BS type 1-O and BS type 2-O.
The minimum requirements are given in TS 38.104 [2]. Test Tolerances for the radiated test requirements (TTOTA) explicitly stated in the present document are given in annex C. 
Test Tolerances are individually calculated for each test. Test Tolerances are used to relax the minimum requirements to create test requirements.
When a test requirement differs from the corresponding minimum requirement, then the Test Tolerance applied for the test is non-zero. The Test Tolerance for the test and the explanation of how the minimum requirement has been relaxed by the Test Tolerance are given in annex C.
Table 4.1.1-1: Overview of radiated Tx requirements
	Tx requirement
	Classification
(Note)
	Notes

	Radiated transmit power

	Directional – OTA peak directions set
	This requirement is based on Rel-13 AAS BS requirement for EIRP accuracy.

	OTA BS output power

	TRP
	

	OTA output power dynamics

	Directional – OTA peak directions set
	Conformance testing is carried in the reference direction.

	OTA transmit ON/OFF power

	FR1
	FR2
	

	
	Co-location
	TRP
	

	OTA transient period

	Co-location
	

	OTA modulation quality 
 
	Directional – OTA coverage range
	Conformance testing is carried in the reference direction and the maximum directions of the OTA coverage range on each axis.

	OTA frequency error
	Directional – OTA coverage range
	Conformance testing is carried out in the reference direction.

	OTA time alignment error 
	Directional – OTA coverage range
	Conformance testing is carried out in the reference direction.

	OTA occupied bandwidth
	Directional – OTA coverage range
	Conformance testing is carried out in the reference direction.

	OTA ACLR
	TRP
	

	OTA operating band unwanted emission 
	TRP
	

	


OTA transmitter spurious emission 
	MandatoryGeneral requirement 
	TRP
	For FR1 and FR2.

	
	Protection of the BS receiver of own or different BS
	Co-location
	For FR1 only.

	
	Additional spurious emissions
	TRP
	For FR1 only.

	
	Co-location with other base stations
	Co-location
	For FR1 only.

	OTA transmitter intermodulation 
	Co-location
	For FR1 only.

	NOTE:	Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.



Table 4.1.1-2: Overview of radiated Rx requirements
	Rx requirement
	Classification
	Applicability levels
	Coverage range
	Number of conformance directions

	
	
	FR1
	FR2
	FR1
	FR2
	

	OTA sensitivity
	Directional
	Minimum EIS
	N/A
	OSDD
	N/A
	5

	OTA reference sensitivity

	Directional
	OTA REFSENS
	OTA REFSENS
	
OTA REFSENS RoAoA
	5

	OTA Dynamic range
	Directional
	OTA REFSENS
	N/A
	OTA REFSENS RoAoA
	N/A
	1

	OTA adjacent channel selectivity
	 Directional
	minSENS
	OTA REFSENS
	minSENS RoAoA
	OTA REFSENS RoAoA
	1

	OTA in-band blocking
	Directional
	OTA REFSENS and minSENS
	
OTA REFSENS
	OTA REFSENS RoAoA and minSENS RoAoA
	OTA REFSENS RoAoA
	5

	OTA out-of-band blocking
	mandatoryGeneral requirement
	Directional
	minSENS
	OTA REFSENS
	minSENS RoAoA
	OTA REFSENS RoAoA
	1

	
	Co-location with other base stations
	Co-location
	For FR1 only
	N/A
	N/A

	OTA receiver spurious emissions
	TRP
	N/A
	N/A
	N/A

	OTA receiver intermodulation
	Directional
	OTA REFSENS and minSENS
	OTA REFSENS
	OTA REFSENS RoAoA and minSENS RoAoA
	OTA REFSENS RoAoA
	1

	OTA in-channel selectivity
	Directional
	minSENS
	OTA REFSENS
	minSENS RoAoA
	OTA REFSENS RoAoA
	1

	NOTE:	Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.


------------------------------ Next modified section ------------------------------
[bookmark: _Toc519075229][bookmark: _Toc523481277]4.12.1	General
Co-location requirements are requirements which are based on assuming the BS type 1-O is co-located with another BS of the same base station class, they ensure that both co-located systems can operate with minimal degradation to each other. 
The co-location requirements in table 4.12.1-1, relies on a co-location reference antenna used to mimic a base station to base station co-location scenario. 
Table 4.12.1-1: Co-location requirements 
	SubCclause number
	Requirement

	Co-location reference antenna operation
	Type

	6.5
	OTA transmit ON/OFF power for FR1
	Measure emission
	Mandatory

	6.7.6.3
6.7.6.5
	OTA spurious emission: Protection of the BS receiver of own or different BS
	Measure emission
	Optional based on declaration

	
	OTA spurious emission: Co-location with other base stations
	
	

	6.8
	OTA transmitter intermodulation
	Inject the interferer signal
	Mandatory

	7.6.3
	OTA out-of-band blocking: Co-location with other base stations
	Inject the interferer signal
	Optional based on declaration



OTA transmit ON/OFF power requirement and OTA transmitter intermodulation requirement are mandatory requirements and is tested using the co-location reference antenna which represents the worst-case scenario.
The co-location reference antenna is defined in TS 38.104 [2].
Translation of the requirements to other test antennas are not precluded but suitable translations between the co-location reference antenna and test antenna must be provided to demonstrate that the method is within the specified MU.
Editor’s note: Further description of required conditions to be fulfilled is needed to use other types of test antennas. 
------------------------------ Next modified section ------------------------------
[bookmark: _Toc523481297]6.3.4	Method of test	Comment by Michal Szydelko: OTA base station output power
[bookmark: _Toc523481298]6.3.4.1	Initial conditions
For BS type 1-O:
Test environment:	Normal, see annex B.2.
RF channels to be tested:	FFS; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier: 
· FFS in single band operation; see subclause 4.9.1.
· FFS in multi-band operation, see subclause 4.9.1.
Beams to be tested: 	The [narrowest declared beam] (see table 4.6-1, [D9.3, D9.11]).
Directions to be tested: FFS
For BS type 2-O:
Test environment:	Normal, see annex B.2.
RF channels to be tested:	FFS; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier: FFS in single band operation; see subclause 4.9.1.
FFS in multi-band operation, see subclause 4.9.1.
Beams to be tested: 	The [narrowest declared beam] (see table 4.6-1, [D9.3, D9.11]).
Directions to be tested: FFS
------------------------------ Next modified section ------------------------------
[bookmark: _Toc523481314]6.4.3.4.1	Initial conditions	Comment by Michal Szydelko: OTA total power dynamic range
For BS type 1-O:
Test environment:	Normal, see annex B.2.
RF channels to be tested:	FFS; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier: FFS in single band operation; see subclause 4.9.1.
Beams to be tested: 	The [narrowest declared beam] (see table 4.6-1, [D9.3, D9.11]).
Directions to be tested: The reference beam direction pair (see table 4.6-1, [D9.7]).
For BS type 2-O:
Test environment:	Normal, see annex B.2.
RF channels to be tested:	FFS; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier: FFS in single band operation; see subclause 4.9.1.
Beams to be tested: 	The [narrowest declared beam] (see table 4.6-1, [D9.3, D9.11]).
Directions to be tested: The reference beam direction pair (see table 4.6-1, [D9.7]).
------------------------------ Next modified section ------------------------------
[bookmark: _Toc494455238][bookmark: _Toc523481325]6.5.1.4.1	Initial conditions	Comment by Michal Szydelko: OTA transmitter OFF power
Test environment: Normal; see annex B.2.
RF channels to be tested: M; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested:
-	MRFBW in single band operation, see subclause 4.9.1;
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation; see subclause 4.9.1.
Directions to be tested: 
· The requirement for FR1 is specified as co-location requirement. For general description of co-location requirements, refer to subclause 4.12. 
· The requirement for FR2 is specified as TRP requirement. The beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex xx) as long as the required TRP output power level is achieved.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc523481338]6.5.2.4.1	Initial conditions	Comment by Michal Szydelko: OTA transmitter transient period
Test environment: Normal; see annex B.2.
RF channels to be tested: M; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested:
-	MRFBW in single band operation, see subclause 4.9.1; 
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation; see subclause 4.9.1.
Directions to be tested: The requirement is specified as co-location requirement. For general description of co-location requirements, refer to subclause 4.12. 
------------------------------ Next modified section ------------------------------
[bookmark: _Toc494455258][bookmark: _Toc523481352]6.6.2.4	Method of test	Comment by Michal Szydelko: OTA freq. error
Requirement is tested together with OTA modulation quality test, as described in subclause 6.6.3.
6.6.2.4.1	Initial conditions
Directions to be tested: OTA coverage range reference direction (D.xx).
------------------------------ Next modified section ------------------------------
[bookmark: _Toc523481357]6.6.3.3	Test purpose	Comment by Michal Szydelko: OTA EVM
The test purpose is to verify that OTA modulation quality is within the limit specified by the minimum requirement.
[bookmark: _Toc494455284][bookmark: _Toc523481358]6.6.3.4	Method of test
[bookmark: _Toc494455285][bookmark: _Toc523481359]6.6.3.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier:
-	B, M and T; see subclause 4.9.1.
RF bandwidth positions to be tested for multi-carrier and/or CA:
-	BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.9.1; 
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
Directions to be tested:
-	The OTA coverage range reference direction (D.xx).
-	The OTA coverage range maximum directions (see table 4.6-x, Dx.x).
Beams to be tested: -	The test is performed once using the narrowest beamwidth supported by the NR BS.
Polarizations to be tested: For dual polarized systems the requirement shall be tested and met for both polarizations.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc512334235][bookmark: _Toc523481369]6.6.4.4.1	Initial conditions	Comment by Michal Szydelko: OTA TAE
Test environment:
-	n Normal; see clause annex B.2.
RF channels to be tested for single carrier:
 -	M; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: 
-	MRFBW in single-band operation, see subclause 4.9.1; 
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
Directions to be tested: OTA coverage range reference direction (D.xx)The [OTA coverage range reference beam direction (see table 4.6-x, Dx.x)].
Polarizations to be tested: For dual polarized systems the requirement shall be tested and met considering both polarisations. If the measurement antenna does not support dual polarization, time alignment error shall be measured under the condition that measurement antenna is aligned between the AAS BS polarisations such that it receives half the power from each polarisation.  
Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: 
-	MRFBW in single-band operation, see subclause 4.9.1; 
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc508620291][bookmark: _Toc523481381]6.7.2.4.1	Initial conditions	Comment by Michal Szydelko: OTA OBW
For BS type 1-O:
Test environment: Normal, see annex B.2.
RF channels to be tested:
-	 B, M and T; see subclause 4.9.1.

Directions to be tested: 
The reference beam direction pair (see table 4.6-x, Dx.x).
Aggregated Channel Bandwidth positions to be tested for contiguous carrier aggregation:
-	 BBW Channel CA, MBW Channel CA and TBW Channel CA; see subclause 4.x.
For a BS declared to be capable of single carrier operation, start transmission according to [E-TM1.1], subclause 4.9.3 at manufacturers declared rated carrier output EIRP (PRated,c,EIRP).
For a BS declared to be capable of contiguous carrier aggregation operation, set the base station to transmit according to [E- TM1.1] on all carriers configured using the applicable test configuration and corresponding power setting specified in annex X.
For a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in annex X.

For BS type 2-O:
Test environment: Normal, see annex B.2.
RF channels to be tested:
-	B, M and T; see subclause 4.9.1.
Directions to be tested: 
The reference beam direction pair (see table 4.6.x, Dx.x).
Aggregated Channel Bandwidth positions to be tested for contiguous carrier aggregation:
-	BBW Channel CA, MBW Channel CA and TBW Channel CA; see subclause 4.x.
For a BS declared to be capable of single carrier operation, start transmission according to [E-TM1.1], subclause 4.9.3 at manufacturers declared rated carrier output EIRP (PRated,c,EIRP).
For a BS declared to be capble of contiguas carrier aggregation operation, set the base station to transmit according to [E- TM1.1] on all carriers configured using the applicable test configuration and corresponding power setting specified in annex X.
For a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause X.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc523481391]6.7.3.4.1	Initial conditions	Comment by Michal Szydelko: OTA ACLR
Test environment:	normal; see annex B.2.
RF channels to be tested: 	FFS; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier: FFS in single-band operation, see subclause 4.9.1; FFS in multi-band operaton, see subclause 4.9.1.
Directions to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex F) as long as the required TRP output power level is achieved.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc523481401]6.7.4.4.1	Initial conditions	Comment by Michal Szydelko: OTA OBUE
Test environment:	normal; see TS 38.141-1 [3], annex B.
RF channels to be tested: 	FFS; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier: 
· - FFS in single-band operation, see subclause 4.9.1; 
· - FFS in multi-band operaton, see subclause 4.9.1.
Directions to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex F) as long as the required TRP output power level is achieved.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc523481423]6.7.5.3.4.1		Initial conditions	Comment by Michal Szydelko: OTA Tx spur: Protection of the BS receiver of own or different BS
Test environment: 	Normal; see annex B.2.
RF channels to be tested for single carrier: 	M; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier: MRFBW in single-band RIB, see subclause 4.9.1; BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band RIB, see subclause 4.9.1.
In addition, for multi-band RIB:
-	For BRFBW_T'RFBW, emission testing above the highest operating band may be omitted.
-	For B'RFBW_TRFBW, emission testing below the lowest operating band may be omitted.
Directions to be tested: The requirement is specified as co-location requirement. For general description of co-location requirements, refer to subclause 4.12. 
------------------------------ Next modified section ------------------------------
[bookmark: _Toc512334319][bookmark: _Toc523481431]6.7.5.4.4.1	Initial conditions	Comment by Michal Szydelko: OTA Tx spur: additional requirements.
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: 	
· For FR1:
· B when testing from 30 MHz to FDL_low - ΔfOBUE
· T 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)
RF bandwidth positions to be tested in single-band multi-carrier operation: 
· 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:
·  BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
· TRFBW when testing from FDL_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)
RF bandwidth positions to be tested in multi-band multi-carrier operation:
· 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 
Directions to be tested: As the FR1 requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex xx) as long as the required TRP output power level is achieved. 
------------------------------ Next modified section ------------------------------
[bookmark: _Toc523481440]6.7.5.5.4.1		Initial conditions	Comment by Michal Szydelko: OTA Tx spur: colocation
Test environment:
-	normal; see subclause B.2.
RF channels to be tested for single carrier:
-	M; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier: 
-	MRFBW in single-band RIB, see subclause 4.9.1; BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band RIB, see subclause 4.9.1.
In addition, for multi-band RIB:
-	For BRFBW_T'RFBW, emission testing above the highest operating band may be omitted.
-	For B'RFBW_TRFBW, emission testing below the lowest operating band may be omitted.
Directions to be tested: The FR1 requirement is specified as co-location requirement. For general description of co-location requirements, refer to subclause 4.12.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc494455358][bookmark: _Toc523481448]6.8.4.1	Initial conditions	Comment by Michal Szydelko: OTA Tx IMD
Test environment:
-	normal; see subclause B.2.
RF channels to be tested for single carrier:
-	M; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier: 
-	MRFBW in single-band RIB, see subclause 4.9.1; BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band RIB, see subclause 4.9.1.
In addition, for multi-band RIB:
-	For BRFBW_T'RFBW, emission testing above the highest operating band may be omitted.
-	For B'RFBW_TRFBW, emission testing below the lowest operating band may be omitted.
Directions to be tested: The FR1 requirement is specified as co-location requirement. For general description of co-location requirements, refer to subclause 4.12. 
------------------------------ Next modified section ------------------------------
[bookmark: _Toc523481530]7.7.4.1	Initial conditions	Comment by Michal Szydelko: OTA Rx spur
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier, see subclause 4.9.1: 	
· For FR1:
· B when testing from 30 MHz to FDL_low - ΔfOBUE
· T 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)
RF bandwidth positions to be tested in single-band operation, 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: 
· BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
· TRFBW when testing from FDL_high + ΔfOBUE to 2nd harmonic (or to 60 GHz)
RF bandwidth positions to be tested in multi-band operation, see subclause 4.9.1:
· 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 

Directions to be tested: Not applicable as Rx only TRP measurement. As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex xx) as long as the required TRP output power level is achieved.
------------------------------ End of modified section ------------------------------

