14

[bookmark: historyclause]3GPP RAN WG4 Meeting #106		R4-2300354
Athens, Greece, February 27 – March 3, 2023	

Agenda item:	9.16.2
Source:	Apple 
Title:	On FR2 MIMO OTA Channel Model Validation 
Work Item:	NR_MIMO_OTA_enh-Core
Document for:	Approval

1 Introduction 
As stated on the previous meeting WF [1]:

	1   Topic #1: FR2 MIMO OTA
[bookmark: OLE_LINK9]1.1   Sub-topic 1-1 Framework for FR2 MIMO OTA performance requirements development
Agreement:
· The framework in R4-2220273 is approved for FR2 MIMO OTA performance requirements development.
· Further refinement is not precluded based on discussion outcome in future meetings.



The framework for FR2 MIMO OTA Lab Alignment was approved in [2], with the following definition of channel model validation requirements:

2.2.2 Channel Model Validation
· The purpose of Channel Model Validation is to ensure that the channel models are correctly implemented and hence capable of generating the propagation environment, as described by the model, within the test zone of the 3D-MPAC system. 
· The channel model validation measurements shall be performed as described in Annex D.3 of TS 38.151, including:
· Power delay profile (PDP) 
· Doppler/Temporal correlation
· PAS similarity percentage (PSP)
· Cross-polarization
· Power validation
· Channel model: FR2 UMi CDL-C, as specified in Annex D.1 of TS 38.151
· Test band: n261
Pass/fail limits: as defined in Annex D.2 of TS 38.151

































2	Discussion

In this section Apple is presenting the Channel Model validation measurement results based on its FR2 MIMO OTA volunteered lab:  

2.1 Power delay profile (PDP)
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Observation 1: 		Consider the possibility to add on TS 38.151 a PDP target definition for an additional cluster at 0ns.

2.2 Doppler/Temporal correlation

The TCF is measured using a time domain method defined in FR1 section C.3.3 of TS 38.151. The reason for using this method instead of the frequency domain method is the speed and accuracy. Due to a slow averaging speed and high number of averages required in the frequency domain method, the channel model would need to be unnecessary long.

Observation 2:		Consider the possibility to add a time domain test method for the FR2 TCF similarly as for the one defined for  FR1.
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2.3 PAS similarity percentage (PSP)

The measured PSP value was 91.4.
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2.4 Cross-polarization

      V/H targets for FR2 CDL-C-UMi, X2+
- Beam 1, Input 1: V/H = -0.45 dB
- Beam 1, Input 2: V/H = 0.49 dB
- Beam 1, Input 1+2: V/H = 0 dB

      V/H measured for FR2 CDL-C-UMi, X2+
- Beam 1, Input 1: V/H = -0.38 dB
- Beam 1, Input 2: V/H = 0.76 dB
- Beam 1, Input 1+2: V/H = 0.44 dB


2.5 Power validation

NR cell power was measured with Keysight VSA since we needed to decode the power per RE. Since the SSB transmission is discontinuous it can’t be measured reliably using the conventional spectrum analyser.

Target EPRE (dBm/SCS) was set to -74 dBm.
Measured EPRE (dBm/SCS) was -74.3 dBm

Observation 3:		Consider the possibility to add an option to measure the EPRE Power Validation using a test equipment capable to decode the NR signal.

3		Observations and Proposal
Observation 1: 		Consider the possibility to add on TS 38.151 a PDP target definition for an additional cluster at 0ns.

Observation 2:		Consider the possibility to add a time domain test method for the FR2 TCF similarly as for the one defined for  FR1.

Observation 3:		Consider the possibility to add an option to measure the EPRE Power Validation using a test equipment capable to decode the NR signal.

Proposal 3:		Apple fulfilled the requirements on validating FR2 MIMO OTA channel model on its volunteered lab, therefore shall be considered to move forward in the FR2 MIMO OTA Lab Alignment framework activities.
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