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1. Introduction
In this paper, we propose a framework for defining and generating channel models to test demodulation performance requirements for FR2.
2. Channel Model
As per WF [1], it was agreed to use TDL channel to simplify FR2 testing. However, for realistic FR2 demodulation testing, it makes more sense to use CDL channel models due to the modelling of angles of arrival and departure. Therefore, we propose the following:

Proposal 1: Use CDL channel models defined in TR 38.901 to generate channel model for FR2 demodulation performance testing.

For generating the channel model from CDL channel, we cannot use the procedure defined in TR 38.901 because that creates TDL multipath power-delay profile that is then used as a Jakes type of model. The CDL model represents a sparse scattering environment and does not give a channel coefficient spectrum that is well-represented by Jakes’ U-shaped spectrum. We need to apply CDL model with prescribed antenna responses at gNB and UE to generate a single (dual-polarity) probe output so that it more accurately depicts CDL fading spectrum instead of Jakes spectrum.
Proposal 2: Define a new CDL2SP (CDL to Single Probe) procedure to generate channel model for demodulation performance testing. 

Proposal 3: CDL2SP is defined as applying CDL model with prescribed antenna responses at gNB and UE to generate a single (dual-polarity) or multi-probe output. 

An omni-directional antenna response is unrealistic at the UE and does not properly reflect spatial filtering that is expected in realistic scenarios. This spatial filtering would subsequently affect the Doppler spread of channel coefficients in the CDL2SP model.

Proposal 4: Use a standard, directional antenna response on the UE side of the CDL2SP procedure. The beamwidth of this standard model is proposed to be broad and have the same/similar directionality for both polarities (e.g. single patch antenna response).

As demodulation performance testing is directed at testing baseband operation and not beam management, we propose the following.

Proposal 5: For demodulation performance testing, the UE-side “standard, directional antenna” of Proposal 3 should be optimally oriented for the CDL2SP procedure, where “optimal” means that the orientation results in the maximum receive power given the standard, directional antenna shape and assuming the gNB transmits with an omni-directional pattern.

Proposal 6: Use an omni-directional response at the gNB side of the CDL2SP model to illuminate all directions from the gNB perspective.

For CDL channels, we need to define several parameters. We propose the following.
Proposal 7: For each channel model for demodulation performance testing in FR2, following parameters need to be defined:

1. Base CDL channel model defined in TR 38.901

2. Delay Spread

3. Doppler Spread

4. Angular Spread for AOA, AOD, ZOA and ZOD

5. Mean Angle for AOA, AOD, ZOA and ZOD.

6. Correlation between Tx antennas in case of more than one Tx antennas
3. Conclusions
This paper proposes a framework for defining and generating channel models to test demodulation requirements for FR2. Following has been proposed:
Proposal 1: Use CDL channel models defined in TR 38.901 to generate channel model for FR2 demodulation performance testing.
Proposal 2: Define a new CDL2SP (CDL to Single Probe) procedure to generate channel model for demodulation performance testing.
Proposal 3: CDL2SP is defined as applying CDL model with prescribed antenna responses at gNB and UE to generate a single (dual-polarity) or multi-probe output.
Proposal 4: Use a standard, directional antenna response on the UE side of the CDL2SP procedure. The beamwidth of this standard model is proposed to be broad and have the same/similar directionality for both polarities (e.g. single patch antenna response).
Proposal 5: For demodulation performance testing, the UE-side “standard, directional antenna” of Proposal 3 should be optimally oriented for the CDL2SP procedure, where “optimal” means that the orientation results in the maximum receive power given the standard, directional antenna shape and assuming the gNB transmits with an omni-directional pattern.
Proposal 6: Use an omni-directional response at the gNB side of the CDL2SP model to illuminate all directions from the gNB perspective.
Proposal 7: For each channel model for demodulation performance testing in FR2, following parameters need to be defined:

1. Base CDL channel model defined in TR 38.901

2. Delay Spread

3. Doppler Spread

4. Angular Spread for AOA, AOD, ZOA and ZOD

5. Mean Angle for AOA, AOD, ZOA and ZOD.

6. Correlation between Tx antennas in case of more than one Tx antennas
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