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1
Introduction
This test proposal aims to reflect the ad-hoc session discussion in [2] for the methodology of generating the propagation channel models for FR2 in TR 38.810.
2
References

[1] TR 38.810 v2.1.0

[2] R4-180xxxx, “NR Testability adhoc notes”, 3GPP RAN4#87, May 2018 

3
Text Proposal

The following changes are proposed.
























========================== Start of change #1 ==========================
8
Propagation conditions

<Editor’s note: procedures to verify emulated propagation conditions are FFS>
8.1
General
8.2.1.2
TDL Modelling Methodology Option 2
This subcaluse considers channel model methodology with non-Jakes spectrum. 
Multi-path fading propagation conditions between the gNB emulator and test chamber probe is modelled as Tapped Delay Line (TDL) based on Clustered Delay Line (CDL). Doppler Spread and MIMO correlation related to such methodology is defined in Subclauses 8.2.1.2.1 and 8.2.1.2.2 respectively.
· 
To generate the multi-path fading propagation conditions, follow the Steps 1-3 described in [10, Subclause 7.7.1]. Step 4 will be as follows:

· Use initial phases 
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 for each ray m of each cluster n and for four different polarisation combinations (θθ, θϕ, ϕθ, ϕϕ) within (-).
· Follow Step 11 in [10, Subclause 7.5] for coefficient generation with the exception that all clusters are treated as "weaker cluster", i.e. no further sub-clusters in delay should be generated.
This model needs following parameters to be defined [Note 1]: 
· Base CDL model from CDL models defined in [10, Subclause 7.7.1] characterized by normalized delay, power, AOA, AOD, ZOA and ZOD for each cluster; delay spread, angular spread and mean angle for AOA, AOD, ZOA and ZOD. Further simplification of CDL models in [10, Subclause 7.7.1] can be defined in UE demodulation performance discussion.
· Emulated gNB related parameters: gNB antenna field pattern, gNB antenna orientation and polarization 

· Emulated UE related parameters: UE antenna field pattern, UE antenna orientation and polarization, UE speed and direction
· Initial phases 
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 for each ray m of each cluster n for NLOS paths and distance d3D (explained in [10, Figure 7.4.1-1] to model LOS path loss) for LOS path.
· Tx/Rx beam selection procedure between emulated gNB and emulated UE antenna

· Rician K factor for LOS CDL base models
· Carrier Frequency
· Fixed pairing between angles of arrival and angles of departure in Step 2 described in [10, Subclause 7.7.1]. 

Note 1: The specific values for these parameters can be defined in UE demodulation performance discussion.
8.2.1.2.1
Doppler Spread
In the procedure defined in Subclause 8.2.1.2, the fading coefficients are generated using equation 7.5-22 in [10] for NLOS paths as given below:
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and equation 7.5-29 in [10] for LOS path as given below:
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From phase term in the end of the above equation, Doppler shift for ray m in cluster n can be computed as: [image: image6.png]


 where

[image: image7.wmf]ú

ú

ú

û

ù

ê

ê

ê

ë

é

=

ZOA

m

n

AOA

m

n

ZOA

m

n

AOA

m

n

ZOA

m

n

m

n

rx

r

,

,

,

,

,

,

,

,

,

,

,

,

cos

sin

sin

cos

sin

ˆ

q

f

q

f

q


and only depends on AOA and ZOA for that cluster, Same argument applies to LOS path. Here, [image: image9.png]


 is UE velocity vector which depends on UE speed and UE direction and [image: image11.png]


 is wavelength of the carrier. So, Doppler spectrum is implicit in the way we generate the fading channel coefficients and does not need to be modelled explicitly.
8.2.1.2.2
MIMO Correlation
From equation 7.5-22 in [10], fading coefficients are generated per tx per rx for each cluster. Therefore, MIMO correlation matrix can be computed from those coefficients for each cluster. So, MIMO correlation matrix spectrum is implicit in the way we generate the fading channel coefficients and does not need to be modelled explicitly.
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========================== End of change #1 ==========================
�Fixed pairing for arrival and departure angles should be considered, because the random coupling in case of directive antennas may affect the repeatability of the model (similarly as the random initial phases).
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