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1. Introduction
At the last RAN4 meeting (RAN4#91 in Reno) the technical background information was captured in TR 37.843 and TR 38.817-02. The technical background consists of a detailed description of the reverberation (RC) test method including characterisation, calibration and measurement, together with a complete set of measurement evaluation have been conducted for wanted power, ACLR, OBUE transmitter spurious emission and receiver spurious emission.
In previous contributions [1, 2, 3, 4], the technical background for using RC for all TRP based requirements was presented. In this contribution we list available options for how the work to include the RC as a test method for TRP testing in TS 38.141-2 in relevant test procedures can be implemented together with a proposal to continue the work. 

2. Discussion
Currently, the test procedure in TS 38.141-2 describes the test object placement, test object configuration and measurement. The procedures today refer to TRP measurements in an Anechoic Chamber (AC) according to the detailed description in Annex I. The Annex describes multiple TRP measurements methods in an AC environment.  Based on given conditions a suitable test method can be selected for AC. It was decided to capture the RC test method in TR 37.843. 
The RC test method is currently documented in TR 37.843 and TR 38.817-02, as listed in Table 2-1.
 Table 2-1: RC documentation 
	Requirement
	Captured

	Description
	TR 37.843, subclause 10.5.2.3A

	Calibration
	TR 37.843, subclause 10.5.2.3.A.3 

	Characterization
	TR 37.843, subclause 10.5.2.3A.2

	Test procedure
	TR 37.843, subclause 10.5.2.3A.4

	MU assessment
	TR 37.843, subclause 10.5.2.3A.5

	MU evaluation for BS output power
	FR1 in TR 37.843, subclause 10.4.1.4A
FR2 in TR 38.817-02, subclause 12.6.1.2.2.1A

	MU evaluation for ACLR
	FR1 in TR 37.843, subclause 10.4.2.4A
FR2 in TR 38.817-02, subclause 12.6.2.2.2.1A

	MU evaluation for OBUE
	FR1 in TR 37.843, subclause 10.4.3.4A
FR2 in TR 38.817-02, subclause 12.6.3.2.2.1A

	MU evaluation for TX/RX spurious emission
	FR1 in TR 37.843, subclause 10.5.2.3A.5.2
FR2 in TR 38.817-02, subclause 12.7.1.2.2A



In Table 2-2, the documentation status of the RC test method in test procedures for specific requirements in TS 38.141-2 is summarized. 
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	Requirement
	Described test methods

	BS output power
	AC

	ACLR
	AC

	OBUE
	AC

	TX spurious emission
	AC and RC

	RX spurious emission
	AC and RC



It can be concluded that the technical background information including general description, test procedure, calibration, characterization and measurement uncertainty evaluation required for RC in TR 37.843 and TR 38.817-02 is complete. However, the documentation of RC as an alternative test method is not complete in TS 38.141-2 and TS 37.145-2. 
To finalize the work in the technical specification a set of options on how to implement the description have been identified. The intension is to use this as background information and finally decide on how the missing information can be added. The following different option on how to implement the description text have been discussed in RAN4;

Option 1: A general test procedure supporting both AC and RC
This approach was suggested in a CR [5] at RAN4#90 in Athens. For BS output power the test procedure was generalized to support both AC and RC with a reference to Annex I.  

1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3)	Set the BS in the direction of the declared beam peak direction of the beam direction pair, for the beam to be tested.
4)	Configure the BS such that the beam peak direction(s) applied during the power measurement step 6 are consistent with the grid and measurement approach for the TRP test.
5)	Set the BS to transmit according to the applicable test configuration in clause 5 using the corresponding test model(s) in subclause 4.12.2.
	In addition, 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 4.11.
6)	Measure TRP as described in Annex I.
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 carriers activated in the other band.

This approach offers a general description of all TRP test methods in TS 38.141-2, Annex I. This approach was not supported by RAN4, instead it was decided to add information per requirement in all test procedures. 

Option 2: A statement in a note allowing RC as an alternative test method
This approach is currently documented for spurious emission in TS 38.141-2. A note is placed at the end of the test procedure with information saying that RC can be used as an alternative test method. 

1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3)	Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 6.7.5.2.5.
4)	The measurement device characteristics shall be:
-	Detection mode: True RMS.
5)	Set the BS type 1-O to transmit:
 -	For RIB declared to be capable of single carrier operation only, set the RIB to transmit a signal according to the applicable test configuration in subclause 4.8 using the corresponding test model NR-FR1-TM1.1 in subclause 4.9.2, at manufacturer's declared rated output power Prated,c,TRP.
-	For a RIB declared to be capable of multi-carrier and/or CA operation, set the RIB to transmit according to NR-FR1-TM1.1 in subclause 4.9.2 on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.7.2 and 4.8.
6)	Mount the BS and the test antenna such that measurements to determine TRP can be performed (see annex I).
7)	Measure the emission at the specified frequencies with specified measurement bandwidth.
8)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex I).
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.
9)	Calculate TRP at each specified frequency using the directional measurements.
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.
NOTE: As an alternative, TRP can be measured in a reverberation chamber following step 1, 3, 4, 5, 7 and 10.


This approach offers a solution, where it is stated in a note that RC can be used as an alternative test method. This text is already implemented for spurious emission in TS 38.141-2 and TS 37.145-2.

Option 3: A statement as normative text allowing RC as an alternative test method
This approach was suggested for BS output power, ACLR and OBUE in [6]. 

1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3)	Set the BS in the direction of the declared beam peak direction of the beam direction pair, for the beam to be tested.
4)	Configure the BS such that the beam peak direction(s) applied during the power measurement step 6 are consistent with the grid and measurement approach for the TRP test.
5)	Set the BS to transmit according to the applicable test configuration in subclause 4.8 using the corresponding test model(s) in subclause 4.9.2.
	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 subclauses 4.7.2 and 4.8 using the corresponding test model(s) in subclause 4.9.2 on all carriers configured.
6)	Set the BS in the reference direction of the appropriated TRP measurement grid (see annex I).
7)	Measure EIRP by either a) or b) below:
a)	If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS. Sum the EIRP measured on both polarizations.
b)	If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
8)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex I).
9)	Calculate TRP using the EIRP measurements.
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 carriers activated in the other band.

As an alternative, TRP can be measured in a reverberation chamber following step 1, 3, 4 and 5.

Based on feedback it was suggested to have the statement written as normative text instead of an informative note. This text was proposed at last meeting but rejected by RAN4. 

Option 4: A extended statement as normative text allowing RC as an alternative test method
This approach is presented in CR submitted to this meeting in [7]. Here the text is extended to better described the reverberation chamber. 

1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3) Configure the BS such that the beam peak direction(s) applied during the power measurement step 6 are consistent with the grid and measurement approach for the TRP test.
	The measurement devices characteristics shall be:
	- measurement filter bandwidth: defined in subclause 6.7.4.5.
	- detection mode: true RMS voltage or true power averaging.
4)	For single carrier operation, set the BS to transmit according to the applicable test configuration in subclause 4.8 using the corresponding test model(s) in subclause 4.9.2 at manufacturers declared rated carrier output power (PRated,c,TRP).
	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 4.7.2 and 4.8 using the corresponding test model(s) in subclause 4.9.2 on all carriers configured.
5) Align the BS and the test antenna such that measurements to determine TRP can be performed (see annex I).
6)	Sweep the centre frequency of the measurement filter in contiguous steps and measure emission power within the specified frequency ranges with the specified measurement bandwidth.
7)	Repeat step 5-6 for all directions in the appropriated TRP measurement grid needed for TRPEstimate (see annex I).
8)	Calculate TRPEstimate using the measurements made in step 6.
9) For BS type 1-O and multi-band RIB 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.
As an alternative, TRP can be measured in a characterized and calibrated reverberation chamber. For the reverberation chamber step 1, 3, 4, 6 and 9 is applicable.

Based on input, it was suggested to improve the text to capture the fact that the chamber needs to be calibrated and characterised. Text proposals with this solution is provided to this meeting for all TRP requirement in TS 38.141-2.
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3. Conclusion
In this contribution we have summarized different approaches to describe the option to use the reverberation chamber test method for TRP requirements. 
Based on previously discussion, we propose option 4 to document the option to use RC as an alternative test method for BS output power, ACLR, OBUE and spurious emission. In companion contribution we provide addition of missing text as well as an update of already approved text. 

Proposal 1:
Implement option 4 for all TRP measurement procedures in TS 38.141-2. 

Proposal 2:
At next meeting implement option 4 for all TRP measurement procedures in TS 37.145-2.
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