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1 Introduction
The external TR for OTA BS testing consolidates all the MU tables from the 3 internal TR’s. The generation of the TR is being used to review and correct all the MU calculations and tables. 
The co-location section in the TR 37.843 has many empty classes and is not very easy to understand, this paper suggests some improvements to the section which can be incorporated in the new TR
Co-location requirements are only applicable to FR1 currently so the focus is on FR1 and the text from TR 37.843
Note the changes in this TP are on top of TR 37.9xx version 0.1.0 which is in itself a merger of the 3 donor TR’s. 
2. Discussion
2.1	OFF power
TX OFF power is measured as an output from the CLTA. AS such the chamber is not very important. It must be capable of screening the system from outside interference which could influence the measurement, and it should avoid any reflections which may influence the coupling between the BS and the CLTA.
This can be seen in the MU budget contributors:

	UID
	Uncertainty source

	Stage 2: DUT measurement

	
	Uncertainty related to the selection of the CLTA (Note)

	
	Uncertainty related to the placement of the CLTA (Note)

	2
	Uncertainty related to measuring close to noise floor

	
	Impedance mismatch between feeder cable and CLTA

	
	Gain variations in LNA

	9
	Random uncertainty

	
	Measurement receiver accuracy

	
	Reflections in anechoic chamber

	
	Gain variations in measurement amplifier

	Stage 1: Calibration measurement

	7
	Noise figure measurement accuracy



Only 1 of these error sources is related to the chamber (reflections in the anechoic chamber) and this is a very small contributor (0.01dB)

Currently in TR37.843 there are 3 chamber types listed and one set of information is distributed amongst these

IAC – reference CATR for calibration and  procedure all other sub-clauses empty
CATR – contains calibration and measurement procedures (which don’t appear to be range specific), all other sub-clauses empty
General chamber – contains MU budget assessment – all other sub-clauses empty.

Between the 3 listed chamber types there is 1 set of complete information, which is not chamber specific.

To clear this up it is proposed to list all the information under a general chamber (which I believe was the original intention)

2.2	Co-location spurious emissions
This is a similar measurement to the TX OFF level, the MU budget is different however as the wanted signal can be filtered out (rather than switched or limited).
The current background captured in TR 37.843 is at a similar level to the TX OFF background.

It is proposed to use a similar method as TX OFF  in the new TR to capture the co-location spurious emissions background.

2.3 TX IMD
The TX IMD requirement is based around measuring spurious and unwanted emissions. The MU for each of these is referenced to the appropriate TRP measurement section. The additional information concerning the co-location aspects is the accuracy of the injected interferer. AS with the other colocation requirements the accuracy of the CLTA to BS coupling is not directly affected by the chamber type. Once again the general chamber (to indicate any appropriate chamber) has been used in the analysis.
The current text in TR 37.843 has 3 chamber types, IAC, CATR and general. 
IAC – diagram in general section, calibration and procedure present (somewhat chamber agnostic descriptions), incomplete MU budget (no final value)
CATR – contains calibration and measurement procedures (which don’t appear to be chamber specific), all other sub-clauses empty
Shielded anechoic chamber – this is an anomaly and appears to be attempting the same thing as the general chamber. General section, calibration ad procedure present but not MU budget analysis.
General chamber – contains MU budget assessment – all other sub-clauses empty.

It is proposed to put all the information under the general chamber (with appropriate explanations) and remove the other chamber types.
2.4 Co-location Blocking
The co-location blocking measurement uncertainty is based on adding (RSS) the wanted signal error and the interferer accuracy.  In this subclasue the MU tables deal with the interferer accuracy only as the wanted signal is referenced to the EIS section. As with the other colocation requirements the accuracy of the CLTA to BS coupling is not directly affected by the chamber type. Once again the general chamber (to indicate any appropriate chamber) has been used in the analysis.
The current text in TR 37.843 has 3 chamber types, IAC, CATR and general. 
IAC – reference CATR for calibration and procedure all other sub-clauses empty
CATR – contains general, calibration and measurement procedures (which don’t appear to be range specific), all other sub-clauses empty
General chamber – contains MU budget assessment – all other sub-clauses empty.

It is proposed to put all the information under the general chamber (with appropriate explanations) and remove the other chamber types.
3 Updates after 1st round
Ericsson:  some places the “CLTA” is referenced, and some places “co-location test antenna” text is used, maybe we can use one or the other throughout the text rather than both.
Huawei: this is better to fix once the whole TR is compiled as multiple TPs may be impacted by this. 
	Action: AS CLTA is defined and is smaller uise CLTA – changes applied
ZTE: The “general chamber” term is used in subclause 13.2,2 and some other hw’s TP while “general OTA chamber” is used in this subclause 7.8. Need some alignment on the terminology.
Huawei: this is editorial correction and it should say “general chamber” basically.  
Action: changed all instanced of “General OTA chamber” and “General directional chamber” to just “General chamber”
Nokia: contains some untracked changes; not sure where removed text comes from.
Huawei: CLTA wording and untracked changes (i.e. text from legacy TR) to be fixed for clarity in the revision.
Action: All text is new so all should be tracked changes, I have made the text without track changes into track changes. Once draft is stable for final version I will accept change make deletions permanent and make all text under track changes.

[bookmark: _GoBack]4	TP to TR 37.941 v0.1.0
--- Start of changes ---
[bookmark: _Toc32332022]7.7	General chamber
[bookmark: _Toc32332023]7.7.1	Measurement system description
The general chamber represents any suitable OTA chamber which shields the BS and CLTA form external interference and prevents reflections within the chamber form altering the coupling between the BS and the CLTA
[image: ]
Figure 7.8.1-1: General chamber test system set up diagram for co-location TX OFF and co-location emissions 

The OTA measurement receiver must be capable of conforming that the BS is radiating the wanted signal at the required power level, however the measurement is made at the output of the CLTA. The diagram shows a switch/limiter or filter which is used to reduce the level of the wanted signal before the requirement is measured in the measurement device.
[image: ]
Figure 7.8.1-2: General chamber test system set up diagram for co-location TX IMD
The general chamber represents any chamber capable of performing the OTA transmitter spurious emissions requirements, the OTA operating band unwanted emissions requirements and the OTA ACLR requirements to the specified accuracy.
--- Next change ---
[bookmark: _Toc31837168]8.7	General chamber calibration
The OTA path of the general chamber is calibrated according to its chamber type using the methodology in subclause 8.2 to 8.6. 
[image: ]
Figure 8.7-1: General chamber test system set up diagram for co-location TX OFF and co-location emissions 
[image: ]
Figure 8.7-2: General chamber test system set up diagram for co-location TX IMD

The CLTA path is calibrated as follows:
1)	Cable and matching loss calibration for CLTA for each polarization supported by the CLTA
a)	Measure CLTA reflection coefficient separately at the antenna's connector with a network analyser (or equivalent measurement equipment) to obtain ΓANT.
b)	Measure cable loss from input of CLTA (A) to point B for TX OFF and co-location spurious emissions and from point B to input of CLTA (A) for TX IMD, call this L ANT↔F which is the equivalent of 20log|S21| from the use of a network analyser.
c)	Calculate the combined total path loss from F to CLTA using the following equating 
Lcal = L ANT↔F + 10log(1 - |ΓANT|2)

--- Next change ---
[bookmark: _Toc21086638][bookmark: _Toc29769097][bookmark: _Toc31837658]13.2	OTA transmitter OFF power – FR1
[bookmark: _Toc21086639][bookmark: _Toc29769098][bookmark: _Toc31837659]13.2.1	General
This subclause captures MU and TT values derivation for the OTA transmitter OFF power co-location requirement in Normal test conditions.
OTA transmitter ON/OFF power requirements apply only to TDD operation.
The OTA transmit ON/OFF power requirements are co-location requirements and specified as the power sum of the supported polarization(s) at the CLTA conducted output(s).
The FR1 transmitter OFF power and transmitter transient period is a co-location requirement while the FR2 transmitter OFF power requirement is a directional requirement.
It is not possible to separate OTA emissions from separate transceiver units therefore OTA emissions requirements are specified as the sum of the emissions from all transceiver units in the BS. For spurious emissions this has been the case for both conducted and OTA emissions. The sum of the total emissions from the BS is intended to be no greater than that of a non-AAS system with equivalent number of MIMO branches and hence emission are capped at a level consistent with the maximum MIMO capability of the appropriate RAT (i.e. 8 for E-UTRA and NR, 4 for UTRA), however conducted TX OFF level is specified per TAB connector and as such is not subject to the same cap. However as the conducted requirement is primarily concerned with protection of your own receiver and OTA is concerned with co-location the parameters have somewhat changed.
As a co-located TDD receiver should be offered the same protection as any other co-located receiver it is reasonable to apply the same cap on the TX OFF level as is applied to other unwanted emissions.
General aspects, procedures for calibration and measurements, and measurement uncertainty evaluation are identical to the ones described in TR 37.843 [9], clause 10.6.2.
The FR1 transmitter OFF power is measured as the conducted output of the CLTA, no accurate measurements are required in the chamber itself. The MU analysis of the TX OFF measurement is therefore agnostic to the chamber used. The chambers main purpose is to shield the BS and the CLTA form external interference which may influence the result and to avoid RF reflections which may alter the coupling between the BS and the CLTA.
Hence the MU analysis for FR1 TX OFF is done using a “General chamber” under the assumption that any of the chambers discussed (with the exception of the Reverb chamber) will be suitable.
13.2.2	General chamber
13.2.2.1	Measurement system description
The general chamber description is intended to cover any suitable chamber type which screens the measurement system for outside interference and does not affect the coupling between the BS and the CLTA.
Measurement system description is captured in sub-clause 7.8. 
13.2.2.2 	Test procedure
13.2.2.2.1	Stage 1: Calibration
Calibration for wanted signal power level is the same as in subclause 9.2. 
Calibration for the CLTA path is described in subclasue 8.8.
13.2.2.2.2	Stage 2: measurement
The testing procedure consists of the following steps:
1)	Place BS and CLTA as specified for the co-location requirement in TS 37.145-2 [4] subclause 4.15 for AAS BS, and in TS 38.141-2 [6] subclause 4.12 for NR BS.  
2)	Place range antenna in boresight direction (reference direction) at far-field distance, aligned in both polarizations with the BS. 
3)	The Range antenna shall be dual (or single) polarized with the same frequency range as the BS for transmitter OFF power test case.
4)	Connect range antenna and CLTA to the measurement equipment.
5)	OTA transmitter OFF power is measured at the CLTA conducted output(s). 
6)	The measurement device (signal analyser) characteristics shall be: Detection mode: True RMS.
7)	Set the BS to transmit:
-	For BS declared to be capable of single carrier operation only, set the BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction), at manufacturer's declared rated output power, Prated,t,TRP.
-	For BS declared to be capable of multi-carrier and/or CA operation, set the BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction) on all carriers configured using the applicable test configuration and corresponding power setting.
-	Check that specified beam power (EIRP) is obtained at range antenna RF output(s) (conducted side) for each polarization. Re-align if the specified beam power is not achieved.
8)	Measure the mean power spectral density from all CLTA conducted output(s) over 70 μs filtered with a square filter of bandwidth equal to the RF bandwidth of the RIB centred on the central frequency of the RF bandwidth. 70 μs average window centre is set from 35 μs after end of one transmitter ON period + 17 μs to 35 μs before start of next transmitter ON period - 6.25 μs. 
Additional factor to be considered in the measurement is that the test requirement is very close to thermal noise floor, and the measurement setup needs to be able to tolerate both very high and low signal levels. This will impact measurement uncertainty.
13.2.2.3	MU value derivation, FR1 
Table 13.2.2.3-1: General chamber MU value derivation for TDD OFF power level measurement
	General Chamber

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	
	
	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	Stage 2: DUT measurement
	　

	C2-9
	Uncertainty related to the selection of the CLTA (Note)
	1.5
	1.5
	1.5
	Rectangular
	1.73
	1
	0.87
	0.87
	0.87

	C2-10
	Uncertainty related to the placement of the CLTA (Note)
	1.7
	1.7
	1.7
	Rectangular
	1.73
	1
	0.98
	0.98
	0.98

	C2-12
	Uncertainty related to measuring close to noise floor  Tx OFF
	1
	1
	1
	Gaussian
	1.00
	1
	1.00
	1.00
	1.00

	C2-13
	Impedance mismatch between feeder cable and CLTA
	0.14
	0.23
	0.25
	U-Shaped
	1.41
	1
	0.10
	0.16
	0.18

	C2-14
	Gain variations in LNA
	0.1
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A5-8
	Random uncertainty
	0.1
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	C1-5
	Measurement Receiver (Co-location)
	0.41
	0.74
	0.8
	Gaussian
	1.00
	1
	0.41
	0.74
	0.80

	A5-20
	Reflections in anechoic chamber
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	C2-15
	Gain variations in measurement amplifier
	0.1
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	Stage 1: Calibration measurement
	　

	C1-6
	Noise figure measurement accuracy
	0.2
	0.2
	0.2
	Gaussian
	1.00
	1
	0.2
	0.2
	0.2

	Combined standard uncertainty (1σ) [dB]
	1.72
	1.83
	1.86

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	3.37
	3.59
	3.64


UID are referenced to annex A, B or C as appropriate.
13.2.3	Maximum accepted test system uncertainty 
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values in subclasue 13.2.2.
Table 13.2.3-1: Common maximum accepted test system uncertainty value derivation for TDD OFF power level measurement
	
	Expanded uncertainty [dB]

	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	General Chamber
	3.37
	3.59
	3.64

	Common maximum accepted test system uncertainty
	3.40
	3.60
	3.60



Fulfilling the criteria for CLTA selection and placement in is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the CLTA and its alignment as shall be used for evaluating the test system uncertainty.
13.2.4	Test Tolerance for OTA TX OFF power 
Considering the methodology described in subclause 5.1, Test Tolerance values for TX OFF were derived based on values captured in subclause 13.2.2.
The TT was decided to be the same as the MU for TX OFF in FR1.
Table 13.2.4-1: Test Tolerance values for the TX OFF in Normal test conditions 
	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	Test Tolerance (dB)
	3.4
	3.7
	3.7



An overview of the TT values for all the requirements is captured in clause 17.
[bookmark: _Toc21086640][bookmark: _Toc29769099][bookmark: _Toc31837660]13.2.2	Indoor Anechoic Chamber
[bookmark: _Toc31837661][bookmark: _Toc21086641][bookmark: _Toc29769100]13.2.2.1	Measurement system description
Measurement system description is captured in subclause 7.2.1. 
[bookmark: _Toc31837662]13.2.2.2 	Test procedure
[bookmark: _Toc31837663]13.2.2.2.1	Stage 1: Calibration
Calibration procedure for the Indoor Anechoic Chamber is captured in subclause 8.2 with the calibration system setup for TX requirements depicted in figure 8.2-1.
[bookmark: _Toc31837664]13.2.2.2.2	Stage 2: BS measurement
See subclause 13.2.3.2.2.
[bookmark: _Toc31837665][bookmark: _Toc21086646][bookmark: _Toc29769105]13.2.2.3	MU value derivation, FR1 
[bookmark: _Toc31837666][bookmark: _Toc21086647][bookmark: _Toc29769106]13.2.3	Compact Antenna Test Range 
[bookmark: _Toc31837667]13.2.3.1	Measurement system description
This method measures the OTA transmitter OFF power in CATR. Measurement system description is captured in subclause 7.3. 
[bookmark: _Toc31837668]13.2.3.2 	Test procedure
[bookmark: _Toc31837669]13.2.3.2.1	Stage 1: Calibration
Calibration for wanted signal power level is the same as in subclause 15.2. 
[bookmark: _Hlk513715861]Additionally, the losses in the signal chain between co-location reference antenna conducted output(s) and measurement equipment need to be calibrated out:
1)	Path loss calibration: Measure the loss in signal chain from each output of co-location reference antenna to input of measurement equipment, call this L ANT↔C which is the equivalent of 20log|S21| from the use of a network analyser.
[bookmark: _Toc31837670][bookmark: _Toc21086650][bookmark: _Toc29769109]13.2.3.2.2	Stage 2: BS measurement	
The testing procedure consists of the following steps:
[bookmark: _Hlk513715932]1)	Place BS and co-location reference antenna as specified for the co-location requirement in TS 37.145-2 [4] subclause 4.15 for AAS BS, and in TS 38.141-2 [6] subclause 4.12 for NR BS.  
2)	Place range antenna in boresight direction (reference direction) at far-field distance, aligned in both polarizations with the BS. 
3)	The Range antenna shall be dual (or single) polarized with the same frequency range as the BS for transmitter OFF power test case.
4)	Connect range antenna and co-location reference antenna to the measurement equipment.
5)	OTA transmitter OFF power is measured at the co-location reference antenna conducted output(s). 
6)	The measurement device (signal analyser) characteristics shall be: Detection mode: True RMS.
7)	Set the BS to transmit:
-	For BS declared to be capable of single carrier operation only, set the BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction), at manufacturer's declared rated output power, Prated,t,TRP.
-	For BS declared to be capable of multi-carrier and/or CA operation, set the BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction) on all carriers configured using the applicable test configuration and corresponding power setting.
-	Check that specified beam power (EIRP) is obtained at range antenna RF output(s) (conducted side) for each polarization. Re-align if the specified beam power is not achieved.
8)	Measure the mean power spectral density from all co-location reference antenna conducted output(s) over 70 μs filtered with a square filter of bandwidth equal to the RF bandwidth of the RIB centred on the central frequency of the RF bandwidth. 70 μs average window centre is set from 35 μs after end of one transmitter ON period + 17 μs to 35 μs before start of next transmitter ON period - 6.25 μs. 
Additional factor to be considered in the measurement is that the test requirement is very close to thermal noise floor, and the measurement setup needs to be able to tolerate both very high and low signal levels. This will impact measurement uncertainty.
[bookmark: _Toc21086653][bookmark: _Toc29769112][bookmark: _Toc31837671]13.2.3.3	MU value derivation, FR1
[bookmark: _Toc31837672]13.2.4	General OTA chamber
[bookmark: _Toc31837673]13.2.4.1	Measurement system description
Measurement system description is captured in subclause 7.8. 
This method measures the OTA TDD OFF power level characteristics in a general OTA chamber.
[bookmark: _Toc31837674]13.2.4.2 	Test procedure
[bookmark: _Toc31837675]13.2.4.2.1	Stage 1: Calibration
[bookmark: _Toc31837676]13.2.4.2.2	Stage 2: BS measurement
[bookmark: _Toc31837677]13.2.4.3	MU value derivation, FR1 

Table 13.2.4.3-1: General OTA chamber MU value derivation for TDD OFF power level measurement

[bookmark: _Toc31837678][bookmark: _Toc21086654][bookmark: _Toc29769113]13.2.5	Maximum accepted test system uncertainty 
General aspects, procedures for calibration and measurements, and measurement uncertainty evaluation are identical to the ones described in TR 37.843 [9], clause 10.6.2. For NR in 4.2 – 6 GHz frequencies, the specified maximum test system uncertainty and the measurement uncertainty budget are identical to what is specified for eAAS in frequency range 3 – 4.2 GHz.

[bookmark: _Toc31837679]13.2.6	Test Tolerance for OTA TX OFF power 
[bookmark: _Toc21086633][bookmark: _Toc29769092]--- Next change ---
[bookmark: _Toc21086655][bookmark: _Toc29769114][bookmark: _Toc31837680][bookmark: _Toc21086636][bookmark: _Toc29769095]13.3	OTA co-location spurious emissions
[bookmark: _Toc21086656][bookmark: _Toc29769115][bookmark: _Toc31837681]13.3.1	General
This subclause captures MU and TT values derivation for the OTA co-location spurious emissions requirement in Normal test conditions.
The FR1 OTA co-location emissions are measured as the conducted output of the CLTA, no accurate measurements are required in the chamber itself. The MU analysis of the co-location emissions measurement is therefore agnostic to the chamber used. The chambers main purpose is to shield the BS and the CLTA form external interference which may influence the result and to avoid RF reflections which may alter the coupling between the BS and the CLTA.
Hence the MU analysis for FR1 co-location emissions is done using a “General chamber” under the assumption that any of the chambers discussed (with the exception of the Reverb chamber) will be suitable.
General aspects, procedures for calibration and measurements and measurement uncertainty evaluation are identical to the ones described in TR 37.843 [9], clause 10.6.3. For NR in 4.2 – 6 GHz frequencies, the specified maximum test system uncertainty and the measurement uncertainty budget are identical to what is specified for eAAS in frequency range 3 – 4.2 GHz.
For NR in 4.2 – 6 GHz frequencies, the specified maximum test system uncertainty and the measurement uncertainty budget are identical to what is specified for eAAS in frequency range 3 – 4.2 GHz.
[bookmark: _Toc21086657][bookmark: _Toc29769116][bookmark: _Toc32332547]13.3.2	Indoor Anechoic Chamber
[bookmark: _Toc32332548]13.3.2.1	Measurement system description
The general chamber description is intended to cover any suitable chamber type which screens the measurement system for outside interference and does not affect the coupling between the BS and the CLTA.
Measurement system description is captured in sub-clause 7.8. 
This method measures the OTA co-location spurious emissions in an anechoic chamber. Measurement system description is captured in subclause 7.2.1. 
[bookmark: _Toc32332549]13.3.2.2 	Test procedure
[bookmark: _Toc32332550]13.3.2.2.1	Stage 1: Calibration
Calibration for wanted signal power level is the same as in subclause 9.2. 
Calibration for the CLTA path is described in subclasue 8.8.
See subclause 10.6.X.3.2.
[bookmark: _Toc32332551]13.3.2.2.2	Stage 2: BS measurement
1)	Place AAS BS and CLTA as specified in subclause 4.15, 3GPP TS 37.145-2 [24].  
2)	Place Range antenna in boresight direction (reference direction) at far-field distance, aligned in both polarizations with the AAS BS. 
3)	Connect Range antenna and CLTA to the measurement equipment.
4)	OTA co-location spurious emissions are measured at the CLTA conducted output(s). 
5)	The measurement device (signal analyser) characteristics shall be:
-	Detection mode: True RMS.
6)	Set the AAS BS to transmit:
-	For AAS BS declared to be capable of single carrier operation only, set the AAS BS to transmit full beam power (rated beam EIRP), both polarizations, either simultaneously or sequentially, in boresight direction (reference direction), at manufacturer's declared rated output power, Prated,t,TRP.
-	For AAS BS declared to be capable of multi-carrier and/or CA operation, set the AAS BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction) on all carriers configured using the applicable test configuration and corresponding power setting.
-	Check that specified beam power (EIRP) is obtained at Range antenna RF output(s) (conducted side) for each polarization. Re-align if the specified beam power is not achieved.
7)	Measure the mean power spectral density from all CLTA conducted output(s) with each wanted signal polarization under test. 
Additional factor to be considered in the measurement is that the test requirement is very close to thermal noise floor, and the measurement setup needs to be able to tolerate both very high and low signal levels. This will impact measurement uncertainty.
See sub-clause 10.6.X.3.3.
[bookmark: _Toc32332552]13.3.2.3	MU value derivation, FR1
Table 13.3.2.3-1: General chamber MU value derivation for co-location emissions level measurement
	General Chamber

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	
	
	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	Stage 2: DUT measurement
	　

	C2-9
	Uncertainty related to the selection of the CLTA (Note)
	1.5
	1.5
	1.5
	Rectangular
	1.73
	1
	0.87
	0.87
	0.87

	C2-10
	Uncertainty related to the placement of the CLTA (Note)
	1.7
	1.7
	1.7
	Rectangular
	1.73
	1
	0.98
	0.98
	0.98

	C2-11
	Uncertainty related to measuring close to noise floor - Emissions
	0.68
	0.68
	0.68
	Gaussian
	1.00
	1
	0.68
	0.68
	0.68

	C2-13
	Impedance mismatch between feeder cable and CLTA
	0.14
	0.23
	0.25
	U-Shaped
	1.41
	1
	0.10
	0.16
	0.18

	C2-14
	Gain variations in LNA
	0.1
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A5-8
	Random uncertainty
	0.1
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	C1-5
	Measurement Receiver (Co-location)
	0.41
	0.74
	0.8
	Gaussian
	1.00
	1
	0.41
	0.74
	0.80

	A5-20
	Reflections in anechoic chamber
	0.01
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01
	0.01

	C2-15
	Gain variations in measurement amplifier
	0.1
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	Stage 1: Calibration measurement
	　

	C1-6
	Noise figure measurement accuracy
	0.2
	0.2
	0.2
	Gaussian
	1
	1
	0.2
	0.2
	0.2

	Combined standard uncertainty (1σ) [dB]
	1.55
	1.68
	1.71

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	3.05
	3.29
	3.34


[bookmark: _Toc31837688][bookmark: _Toc21086664][bookmark: _Toc29769123]UID are referenced to annex A, B or C as appropriate.
13.3.3	Compact Antenna Test Range 
[bookmark: _Toc31837689]13.3.3.1	Measurement system description
This method measures the OTA co-location spurious emissions in a compact antenna test range chamber. Measurement system description is captured in subclause 7.3.
[bookmark: _Toc31837690]13.3.3.2 	Test procedure
[bookmark: _Toc31837691]13.3.3.2.1	Stage 1: Calibration
Calibration for wanted signal power level is the same as in subclause 9.4.3.2.1. 
Additionally, the losses in the signal chain between co-location reference antenna conducted output(s) and measurement equipment need to be calibrated out:
1)	Path loss calibration: Measure the loss in signal chain from each output of co-location reference antenna to input of measurement equipment, call this L ANT↔C which is the equivalent of 20log|S21| from the use of a network analyser.
[bookmark: _Toc31837692]13.3.3.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:
1)	Place BS and co-location reference antenna as specified in in TS 37.145-2 [4] subclause 4.15 for AAS BS, and in TS 38.141-2 [6] subclause 4.12 for NR BS.  
[bookmark: _Hlk513715248]2)	Place range antenna in boresight direction (reference direction) at far-field distance, aligned in both polarizations with the BS. 
3)	Connect range antenna and co-location reference antenna to the measurement equipment.
4)	OTA co-location spurious emissions are measured at the co-location reference antenna conducted output(s). 
5)	The measurement device (signal analyser) characteristics shall be: Detection mode: True RMS.
6)	Set the BS to transmit:
-	For BS declared to be capable of single carrier operation only, set the BS to transmit full beam power (rated beam EIRP), both polarizations, either simultaneously or sequentially, in boresight direction (reference direction), at manufacturer's declared rated output power, Prated,t,TRP.
-	For BS declared to be capable of multi-carrier and/or CA operation, set the BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction) on all carriers configured using the applicable test configuration and corresponding power setting.
-	Check that specified beam power (EIRP) is obtained at Range antenna RF output(s) (conducted side) for each polarization. Re-align if the specified beam power is not achieved.
7)	Measure the mean power spectral density from all co-location reference antenna conducted output(s) with each wanted signal polarization under test. 
Additional factor to be considered in the measurement is that the test requirement is very close to thermal noise floor, and the measurement setup needs to be able to tolerate both very high and low signal levels. This will impact measurement uncertainty.
[bookmark: _Toc31837693]13.3.3.3	MU value derivation, FR1

[bookmark: _Toc31837694]13.3.4	General OTA chamber
[bookmark: _Toc31837695]13.3.4.1	Measurement system description
Measurement system description is captured in subclause 7.8. 
This method measures the OTA co-location spurious emission characteristics in a general OTA chamber.
[bookmark: _Toc31837696]13.3.4.2 	Test procedure
[bookmark: _Toc31837697]13.3.4.2.1	Stage 1: Calibration
[bookmark: _Toc31837698]13.3.4.2.2	Stage 2: BS measurement
[bookmark: _Toc31837699]13.3.4.3	MU value derivation, FR1 
Table 13.3.4.3-1: MU for OTA co-location spurious emission

[bookmark: _Toc32332565]13.3.3	Maximum accepted test system uncertainty 
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values in subclasue 13.3.2.
Table 13.3.3-1: Common maximum accepted test system uncertainty value derivation for co-location emissions level measurement
	
	Expanded uncertainty [dB]

	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	General Chamber
	3.05
	3.29
	3.34

	Common maximum accepted test system uncertainty
	3.2
	3.4
	3.4



General aspects, procedures for calibration and measurements and measurement uncertainty evaluation are identical to the ones described in TR 37.843 [9], clause 10.6.3. For NR in 4.2 – 6 GHz frequencies, the specified maximum test system uncertainty and the measurement uncertainty budget are identical to what is specified for eAAS in frequency range 3 – 4.2 GHz.
Fulfilling the criteria for CLTA selection and placement in is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the CLTA and its alignment as shall be used for evaluating the test system uncertainty.
[bookmark: _Toc32332566]13.3.4	Test Tolerance co-location spurious emissions 
Considering the methodology described in subclause 5.1, Test Tolerance values for co-location emissions were derived based on values captured in subclause 13.3.2.
The TT was decided to be the same as the MU for TX OFF in FR1.
Table 13.3.4-1: Test Tolerance values for the co-location emissions in Normal test conditions 
	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	Test Tolerance (dB)
	3.4
	3.7
	3.7



An overview of the TT values for all the requirements is captured in clause 17.
--- Next change ---
[bookmark: _Toc21086672][bookmark: _Toc29769131][bookmark: _Toc32332567]13.4	OTA transmitter intermodulation
[bookmark: _Toc21086673][bookmark: _Toc29769132][bookmark: _Toc32332568]13.4.1	General
This subclause captures MU and TT values derivation for the OTA transmitter intermodulation co-location requirement in Normal test conditions.
General aspects, procedures for calibration and measurements and measurement uncertainty evaluation are identical to the ones described in TR 37.843 [9], clause 10.6.4. For NR in 4.2 – 6 GHz frequencies, the specified maximum test system uncertainty and the measurement uncertainty budget are identical to what is specified for eAAS in frequency range 3 – 4.2 GHz.
The transmitter intermodulation requirement is that the spurious emissions requirements (OTA transmitter spurious emissions, OTA operating band unwanted emissions/SEM and OTA ACLR) are met whilst an interferer is injected into the antenna from a co-located bases station. 
The measurement method and uncertainty for those measurements is the same as described in subclauses 12.2, 11.3 and 11.4
There is an additional uncertainty however associated with the accuracy of the interfering signal injected from the CLTA. It is that uncertainty which is investigated in this clause
The interferer is injected into the CLTA and the accuracy of this is not dependent on the chamber type used. The measurement uncertainty calculation is therefore done using a general chamber type
[bookmark: _Toc21086674][bookmark: _Toc29769133][bookmark: _Toc31837704]13.4.2	Indoor Anechoic Chamber 
[bookmark: _Toc21086675][bookmark: _Toc29769134][bookmark: _Toc31837705]13.4.2.1	General
This method measures the OTA transmitter intermodulation in an IAC chamber. Measurement system description is captured in subclause 7.2.1 with the co-location setup depicted on figure 7.2.1-6.
The separation between the manufacturer declared coordinate system reference point of the BS and the phase centre of the receiving antenna depends on the unwanted emission requirements, ACLR, OBUE, SEM, and spurious emission (see subclause 11.3, 11.4, 11.5, and 12 respectively), to be measured under the condition of transmitter intermodulation. 
[bookmark: _Toc31837706]13.4.2.2 	Test procedure
[bookmark: _Toc31837707]13.4.2.2.1	Stage 1: Calibration
[bookmark: _Hlk506307901][bookmark: _Hlk506308082]Calibration of the emission measurements shall be done with the procedure as shown in 10.2.3.2.2.
For calibration of co-location reference antenna part is FFS.
{editors note: we need to include calibration of the input to the collocation test antenna}
[bookmark: _Toc31837708][bookmark: _Toc21086677][bookmark: _Toc29769136][bookmark: _Hlk506307974]13.4.2.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:
[bookmark: _Hlk506308051]1)	Uninstall the reference antenna and install the BS with the manufacturer declared coordinate system reference point in the same place as the phase centre of the reference antenna. The manufacturer declared coordinate system orientation of the BS is set to be aligned with the testing system.
2)	Set the co-location test antenna as specified in in TS 37.145-2 [4] subclause 4.15 for AAS BS, and in TS 38.141-2 [6] subclause 4.12 for NR BS, [at the declared worst case side.]
3)	Set the signal generator to generate the interfering signal to achieve the required level at the input port of co-location test antenna].
4)	Perform required ACLR, OBUE (for E-UTRA), SEM (for UTRA), occupied bandwidth, spurious emission tests according to the corresponding testing procedures.
[bookmark: _Toc31837709][bookmark: _Toc21086678][bookmark: _Toc29769137]13.4.2.3	MU value derivation, FR1
[The MU of the unwanted emission (e.g. ACLR, OBUE, SEM, spurious emission) is the same as the MU of corresponding unwanted emission requirement. The MU of TX-IM is the uncertainty of the interference signal level at BS.]
Table 13.4.2.3-1: MU for the CLTA interferer signal

[bookmark: _Toc31837710][bookmark: _Toc21086681][bookmark: _Toc29769140]13.4.3	Compact Antenna Test Range 
[bookmark: _Toc31837711]13.4.3.1	Measurement system description
This method measures the OTA transmitter intermodulation in a compact antenna test range chamber. CATR can be used only within the frequency range where the test facility is functional.
Measurement system description is captured in subclause 7.3.
[bookmark: _Toc31837712]13.4.3.2 	Test procedure
[bookmark: _Toc31837713]13.4.3.2.1	Stage 1: Calibration
Calibration for wanted signal power level is the same as in subclause 9.4.3.2.1. 
Additionally, the losses in the signal chain between co-location reference antenna conducted input(s) and measurement equipment need to be calibrated out: 
1)	Cable and matching loss calibration for co-location reference antenna: for each polarization supported by the co-location reference antenna
a)	Measure co-location reference antenna reflection coefficient separately at the antenna's connector with a network analyser (or equivalent measurement equipment) to obtain ΓANT.
b)	Measure cable loss from point F to input of co-location reference antenna, call this L ANT↔F which is the equivalent of 20log|S21| from the use of a network analyser.
c)	Calculate the combined total path loss from F to co-location reference antenna using the following equating 
Lcal = L ANT↔F + 10log(1 - |ΓANT|2)
[bookmark: _Toc31837714][bookmark: _Toc21086684][bookmark: _Toc29769143]13.4.3.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:
1)	Set up BS in place of SGH from the calibration stage, ensure that the co-location reference antenna and BS are positioned as described in in TS 37.145-2 [4] subclause 4.15 for AAS BS, and in TS 38.141-2 [6] subclause 4.12 for NR BS. Co-location reference antenna placed at the declared worst-case side. 
2)	Place range antenna in boresight direction (reference direction) at far-field distance, aligned in both polarizations with the BS. 
3)	Connect range antenna and co-location reference antenna to the measurement equipment.
4)	Configure measurement equipment to transmit the blocking signal through each polarization of the co-location reference antenna at appropriate level for the BS class as specified in clause 6.X.X.
5)	Configure all OTA BS TX branches according to a maximum power requirement for a single carrier.
6)	Set the BS to transmit the test signal according to appropriate test model.
7)	Measure unwanted emissions according to subclauses 11 and 12.	
[bookmark: _Toc31837715][bookmark: _Toc21086687][bookmark: _Toc29769146]13.4.3.3	MU value derivation, FR1

[bookmark: _Toc31837716][bookmark: _Toc31837718]13.4.2	General chamber
[bookmark: _Toc31837717]13.4.2.1	Measurement system description
This method measures the OTA TX IMD in a general chamber.
Measurement system description is captured in subclause 7.8.
[bookmark: _Toc32332571]13.4.2.2 	Test procedure
[bookmark: _Toc32332572]13.4.2.2.1	Stage 1: Calibration
Calibration for the emissions measurement is the same as in subclause 11.3, 11.5 and 12.2. 
Calibration for the CLTA path is described in subclause 8.8.

[bookmark: _Toc32332573]13.4.2.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:
1)	Uninstall the reference antenna and install the BS with the manufacturer declared coordinate system reference point in the same place as the phase centre of the reference antenna. The manufacturer declared coordinate system orientation of the BS is set to be aligned with the testing system.
2)	Set the CLTA as specified in in TS 37.145-2 [4] subclause 4.15 for AAS BS, and in TS 38.141-2 [6] subclause 4.12 for NR BS, at the declared worst case side.
3)	Set the signal generator to generate the interfering signal to achieve the required level at the input port of CLTA
4)	Perform required ACLR, OBUE (for E-UTRA/NR), SEM (for UTRA), occupied bandwidth, spurious emission tests according to the corresponding testing procedures.

[bookmark: _Toc32332574]13.4.2.3	MU value derivation, FR1
Table 13.4.4.3-1 MU for OTA transmitter intermodulation interferer signal
	General Chamber

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	
	
	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	Stage 2: DUT measurement
	　

	C2-9
	Uncertainty related to the selection of the CLTA (Note)
	1,50
	1,50
	1,50
	Rectangular
	1,73
	1
	0,87
	0,87
	0,87

	C2-10
	Uncertainty related to the placement of the CLTA (Note)
	1,70
	1,70
	1,70
	Rectangular
	1,73
	1
	0,98
	0,98
	0,98

	C2-13
	Impedance mismatch between feeder cable and CLTA
	0,14
	0,23
	0,25
	U-Shaped
	1,41
	1
	0,10
	0,16
	0,18

	A5-8
	Random uncertainty
	0,10
	0,10
	0,10
	Rectangular
	1,73
	1
	0,06
	0,06
	0,06

	A5-20
	Reflections in anechoic chamber
	0,01
	0,01
	0,01
	Gaussian
	1,00
	1
	0,01
	0,01
	0,01

	Stage 1: Calibration measurement
	　

	C2-7
	TX IMD - conducted measurement uncertainty
	1,00
	1,10
	1,20
	Gaussian
	1,00
	1
	1,00
	1,10
	1,20

	Combined standard uncertainty (1σ) [dB]
	1,65
	1,72
	1,79

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	3,24
	3,37
	3,50


UID are referenced to annex A, B or C as appropriate.

[bookmark: _Toc21086688][bookmark: _Toc29769147][bookmark: _Toc31837722]13.4.5	Shielded Anechoic Chamber
[bookmark: _Toc31837723][bookmark: _Toc21086689][bookmark: _Toc29769148]13.4.5.1	Measurement system description
This method measures the OTA transmitter intermodulation emissions in a shielded anechoic chamber.


Figure 13.4.5.1-1: OTA transmitter intermodulation
A power amplifier is needed to amplify the interferer signal generated by the signal generator to the level specified by the requirement. 
[bookmark: _Toc31837724][bookmark: _Toc21086690][bookmark: _Toc29769149]13.4.5.2 	Test procedure
[bookmark: _Toc31837725]13.4.5.2.1	Stage 1: Calibration
The calibration of the test range is conducted as described for unwanted emission in subclause [x].
The calibration is conducted according to subclause 15.2.
[bookmark: _Toc31837726][bookmark: _Toc21086691][bookmark: _Toc29769150]13.4.5.2.2	Stage 2: BS measurement
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. 
The testing procedure consists of the following steps:
1)	Place BS and co-location reference antenna as specified, at the distance d = 0.1 m. 
2)	Place test antenna at sufficient distance, aligned to supported polarizations with the BS.
3)	The test antenna(s) shall be dual (or single) polarized covering the same frequency range as the BS and the emission frequencies. 
4)	Several test antennas are required to cover both the BS and the whole emission frequency range. 
5)	Connect test antenna and co-location reference antenna to the measurement equipment.
6)	During the OTA emission measurements at the test antenna conducted output(s), both BS and co-location reference antenna are rotated around same axis.
7)	The OTA emission measurement method shall be TRP, according to the procedure described in subclause 6.3.
8)	The measurement device (signal analyzer) characteristics shall be: Detection mode: True RMS.
9)	Set the BS to transmit:
-	Set the BS to transmit maximum power according to the applicable test configuration using the corresponding test models or set of physical channels. 
-	Generate the interfering signal via the co-location reference antenna. The co-location reference antenna is fed with Prated,t,TRP, equally divided on all supported polarizations, from the same signal generator source.
10)	Perform the unwanted emission tests specified in OTA ACLR, OTA spectrum mask and OTA OBUE, for all third and fifth order intermodulation products which appear in the frequency ranges. The width of the intermodulation products shall be taken into account.
11)	Perform the transmitter spurious emissions test as specified in OTA spurious emission, except OTA co-location spurious emission, for all third and fifth order intermodulation products which appear in the frequency ranges. The width of the intermodulation products shall be taken into account.
12)	Verify that the emission level does not exceed the required level with the exception of interfering signal frequencies.
13)	Repeat the test for the remaining interfering signal centre frequency offsets.
14)	Repeat the test for the remaining interfering signals for requirements OTA ACLR, OTA spectrum mask, OTA OBUE and OTA spurious emission, except OTA co-location spurious emission.
In addition, for multi-band BS, the following steps shall apply:
15)	For multi-band BS 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: _Toc32332592]13.4.3	Maximum accepted test system uncertainty 
General aspects, procedures for calibration and measurements and measurement uncertainty evaluation are identical to the ones described in TR 37.843 [9], clause 10.6.4. For NR in 4.2 – 6 GHz frequencies, the specified maximum test system uncertainty and the measurement uncertainty budget are identical to what is specified for eAAS in frequency range 3 – 4.2 GHz.
Maximum test system uncertainties derivation methodology was described in subclause 5.1. The maximum accepted test system uncertainty values was derived based on test system specific values in subclasue 13.4.4.
Table 13.4.3-1: Common maximum accepted test system uncertainty value derivation for co-location TX IMD interferer signal level
	
	Expanded uncertainty [dB]

	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	General Chamber
	3,24
	3,37
	3,51

	Common maximum accepted test system uncertainty
	3,20
	3,40
	3,50



Fulfilling the criteria for CLTA selection and placement in is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the CLTA and its alignment as shall be used for evaluating the test system uncertainty.

[bookmark: _Toc32332593]13.4.4	Test Tolerance co-location spurious emissions 
The test tolerance for the emissions measurements (OTA transmitter spurious emissions, OTA operating band unwanted emissions/SEM and OTA ACLR) is as specified for each specific requirement.
The test tolerance for the interferer level is zero. 
--- Next change ---
[bookmark: _Toc21086696][bookmark: _Toc29769155][bookmark: _Toc31837729]13.5	OTA co-location blocking
[bookmark: _Toc21086697][bookmark: _Toc29769156][bookmark: _Toc31837730]13.5.1	General
This subclause 13.5 captures MU and TT values derivation for the OTA co-location blocking requirement in Normal test conditions.
General aspects, procedures for calibration and measurements and measurement uncertainty evaluation for frequencies up to 4.2 GHz are identical to the ones described in TR 37.843 [9], clause 10.6.5. For NR in 4.2 – 6 GHz frequencies, the measurement uncertainty budget is provided in table 12.8.5-1.
The OTA co-location blocking measurement uncertainty is calculated as a combination of the wanted signal MU and the interferer signal MU in the same way as the normal out of band blocking requirement, where:

The Noiseeffect from the signal generator is 0.1dB and the MUwantedsignal value is MUEIS from subclause 10.2.
The measurement uncertainty associated with the interferer is based on the accuracy of the interfering signal injected from the CLTA. It is that uncertainty which is investigated in this clause
The interferer is injected into the CLTA and the accuracy of this is not dependent on the chamber type used. The measurement uncertainty calculation is therefore done using a general chamber type.
Any chamber capable of performing the EIS measurement to the required accuracy is suitable for the test however.



[bookmark: _Toc21086698][bookmark: _Toc29769157][bookmark: _Toc31837731]13.5.2	Indoor Anechoic Chamber
[bookmark: _Toc31837732]13.5.2.1	Measurement system description
This method measures the OTA co-location blocking in IAC chamber. Measurement system description is captured in subclause 7.2.1. 
[bookmark: _Toc31837733]13.5.2.2 	Test procedure
[bookmark: _Toc31837734]13.5.2.2.1	Stage 1: Calibration
See sub-clause 10.6.5.3.2.
[bookmark: _Toc31837735][bookmark: _Toc21086701][bookmark: _Toc29769160]13.5.2.2.2	Stage 2: BS measurement
See sub-clause 10.6.5.3.3.
[bookmark: _Toc31837736][bookmark: _Toc21086702][bookmark: _Toc29769161]13.5.2.3	MU value derivation, FR1 
{Editor’s note: MU assessment for OTA co-location blocking in in-door anechoic chamber.} 
[bookmark: _Toc31837737][bookmark: _Toc21086705][bookmark: _Toc29769164]13.5.3	Compact Antenna Test Range 
[bookmark: _Toc31837738][bookmark: _Toc21086706][bookmark: _Toc29769165]13.5.3.1	Measurement system description
This method measures the OTA co-location blocking in a compact antenna test range chamber. 


Figure 13.5.3.1-1: General OTA co-location blocking test set-up
[bookmark: _Toc31837739]13.5.3.2 	Test procedure
[bookmark: _Toc31837740]13.5.3.2.1	Stage 1: Calibration
Calibration for wanted signal power level is the same as in subclause 15.2.
Additionally, the losses in the signal chain between co-location reference antenna conducted output(s) and measurement equipment need to be calibrated out:
a)	Measure the loss in signal chain from each output of co-location reference antenna to input of measurement equipment, call this L ANT↔C which is the equivalent of 20log|S21| from the use of a network analyser.
[bookmark: _Toc31837741][bookmark: _Toc21086708][bookmark: _Toc29769167]13.5.3.2.2	Stage 2: BS measurement	
The testing procedure consists of the following steps:
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system.
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.
7)	Start the signal generator for the wanted signal to transmit: The test signal as specified.
8)	Set the test signal mean power so the calibrated radiated power at the BS antenna array coordinate system reference point as specified
9)	Set the BS to transmit: for BS declared to be capable of single carrier operation only, set the BS to transmit maximum power corresponding to manufacturer's declared rated output power, Prated,t,TRP.
10)	Configure measurement equipment to transmit the blocking signal at appropriate level and polarization as specified
11)	Measure: Throughput for each supported polarization with each interferer polarization
Repeat steps 9 - 10 for all frequency ranges to be tested. In case interferer antenna needs to be changed the calibration procedure for interferer power level needs to be repeated.	
[bookmark: _Toc31837742][bookmark: _Toc21086711][bookmark: _Toc29769170]13.5.3.3	MU value derivation, FR1
[bookmark: _Toc31837743][bookmark: _Toc31837745][bookmark: _Hlk522803856]13.5.2	General chamber
[bookmark: _Toc31837744]13.5.2.1	Measurement system description
This method measures the OTA co-location blocking characteristics in a general chamber.
Measurement system description is captured in subclause 7.8. 
[bookmark: _Toc32332598]13.5.2.2 	Test procedure
[bookmark: _Toc32332599]13.5.2.2.1	Stage 1: Calibration
Calibration for wanted signal power level is the same as in subclause 10.2. 
Calibration for the CLTA path is described in subclasue 8.8.
[bookmark: _Toc32332600]13.5.2.2.2	Stage 2: BS measurement
1)	Place NR BS and CLTA as specified in TS 37.145-2 [4] subclause 4.15 for AAS BS, and in TS 38.141-2 [6] subclause 4.12 for NR BS, at the declared worst case side. Several CLTA are required to cover the whole co-location blocking frequency ranges. The CLTA shall be selected according to subclause 4.12.2.2.
2)	Align the NR BS and test antenna(s) according to the directions to be tested.
3)	Connect test antenna and CLTA to the measurement equipment as depicted in subclause 7.8
5)	The NR BS receives the wanted signal in all supported polarizations, in the receiver target reference direction from the test antenna.
6)	The OTA co-location blocking interferer is injected via the CLTA. The CLTA is fed with the specified co-location blocking interferer power per supported polarization.
7)	Generate the wanted signal in receiver target reference direction, all supported polarizations, from the test antenna, according to the applicable test configuration using applicable reference measurement channel to the RIB.
8)	Configure the beam peak direction for the transmitter units associated with the RIB under test according to the declared reference beam direction pair for the appropriate beam identifier with the carrier set-up and power allocation according to the applicable test configuration(s) (see subclause 4.8). The transmitter may be turned OFF for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM3 products fall inside the bandwidth of the wanted signal.
9)	Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified for general test requirements and, when applicable, for co-location test requirements.
10)	The CW interfering signal shall be swept with a step size of 1 MHz within the frequency range corresponding to downlink operating bands releated to co-located systems.
11)	Measure the performance of the wanted signal at the receiver unit associated with the RIB

[bookmark: _Toc32332601]13.5.2.3	MU value derivation, FR1 
The MU for the interferer signal is as follows:
Table 13.5.2.3-1: MU for co-location blocking interferer signal
	General Chamber

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	
	
	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	Stage 2: DUT measurement
	　

	C2-9
	Uncertainty related to the selection of the CLTA (Note)
	1,50
	1,50
	1,50
	Rectangular
	1,73
	1
	0,87
	0,87
	0,87

	C2-10
	Uncertainty related to the placement of the CLTA (Note)
	1,70
	1,70
	1,70
	Rectangular
	1,73
	1
	0,98
	0,98
	0,98

	C2-13
	Impedance mismatch between feeder cable and CLTA
	0,14
	0,23
	0,25
	U-Shaped
	1,41
	1
	0,10
	0,16
	0,18

	A5-8
	Random uncertainty
	0,10
	0,10
	0,10
	Rectangular
	1,73
	1
	0,06
	0,06
	0,06

	A5-3
	Quality of quiet zone
	0,10
	0,10
	0,10
	Gaussian
	1,00
	1
	0,10
	0,10
	0,10

	Stage 1: Calibration measurement
	　

	C3-9
	Colocation blocking - conducted measurement uncertainty
	1,00
	1,10
	1,20
	Gaussian
	1,00
	1
	1,00
	1,10
	1,20

	Combined standard uncertainty (1σ) [dB]
	1,65
	1,72
	1,79

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	3,24
	3,37
	3,51


[bookmark: _Toc31837749][bookmark: _Toc21086712][bookmark: _Toc29769171]UID are referenced to annex A, B or C as appropriate.
[bookmark: _Toc32332614]13.5.3	Maximum accepted test system uncertainty
General aspects, procedures for calibration and measurements and measurement uncertainty evaluation for frequencies up to 4.2 GHz are identical to the ones described in TR 37.843 [9], clause 10.6.5. For NR in 4.2 – 6 GHz frequencies, the measurement uncertainty budget is provided in table 12.8.5-1. The final MU is calculated as follows:

	
The Noiseeffect from the signal generator is 0.1dB and the MUwantedsignal value is MUEIS from subclause 10.2.7
.Where MUinterferer is derived in subclause 13.2.4 and is given in table 13.4.5-1 
Table 13.5.3-1: Common maximum accepted test system uncertainty value derivation for co-location blocking interferer signal level
	
	Expanded uncertainty [dB]

	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	General Chamber
	3,24
	3,37
	3,51

	Common maximum accepted test system uncertainty
	3,20
	3,40
	3,50



Fulfilling the criteria for CLTA selection and placement in is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the CLTA and its alignment as shall be used for evaluating the test system uncertainty.

The final values are given in table 10.7.3-1
Table 13.5.3-2: MU values for out of co-location band blocking
	Co-location blocking MU (dB)
	Wanted signal operating band

	
	30MHz<f≤3 GHz
	3GHz<f ≤4.2GHz
	4.2<f≤6 GHz

	Interferer frequency
	30MHz<f≤3 GHz
	3,4
	3,5
	3,6

	
	3GHz<f ≤4.2GHz
	3,5
	3,6
	3,8

	
	4.2<f≤6 GHz
	3,7
	3,7
	3,8



[bookmark: _Toc32332615]13.5.4	Test Tolerance for OTA co-location blocking 
[bookmark: _Toc21086713][bookmark: _Toc29769172]The test tolerance for co-location out of band blocking is zero. 



--- End of changes ---
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