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1. Introduction
In the R19 work item of TRP TRS and MIMO OTA, one of objectives is to study and develop FR1 dynamic MIMO OTA test methodology. The key task for the test methodology is how to generate the dynamic channel model. Although there was not enough time to fully discuss the topic of generating the dynamic channel model, a way forward was agreed in the last RAN4 #110bis meeting [1].
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This contribution shares our considerations and proposals on how to generate dynamic channel model to emulate typical real-world scenarios.

2. Discussion
In the Way forward, it is agreed that the dynamic channel model should be defined to emulate the typical real-world scenarios with time-varying multi-path propagation conditions. Generally, the device under test (DUT) will travel through the defined dynamic channel model which is consisted with several segment of channel models, e.g. 8 ~ 12 segments. The DUT moves along the driving route with certain direction of travel and velocity. During this process, the emulated dynamic channel model should reflect the changes of channel characteristics in time-domain, frequency-domain, and spatial-domain. The time-domain characteristics are defined by delay of clusters. The frequency-domain characteristics are mainly correlated to Doppler frequency shift. And the spatial-domain characteristics are defined by AoAs from DUT perspective. 

For static channel models specified in TR 38.901, e.g. CDL-A ~ CDL-E, the DUT can be configured with certain velocity. However, this configuration only impacts on the frequency-domain to introduce a Doppler frequency shift on the center frequency of the channel model. For dynamic channel model, the situation is more complex. In reality, when a UE moving along the route with certain DoT and velocity, the velocity not only introduces Doppler effect to the channel environment, but also change the AoAs arriving at the UE in the spatial-domain. The AoAs will get close to the opposite direction of DoT. The speed of AoA change depends on the velocity of UE and the simulated reflectors in the channel model. These changes on AoA should be reflected in the dynamic channel model to emulate the typical real-world scenario.

Observation 1: When a UE moving along the route with certain DoT and velocity, the velocity not only introduces Doppler effect to the channel environment, but also change the AoAs arriving at the UE in the spatial-domain.

Proposal 1: The angle changes on AoA when a UE moving along the route should be reflected in the dynamic channel model to emulate the typical real-world scenario.


3. Conclusions
This contribution shares our considerations and proposals on how to generate dynamic channel model to emulate typical real-world scenarios. And provide the following proposal.

Observation 1: When a UE moving along the route with certain DoT and velocity, the velocity not only introduces Doppler effect to the channel environment, but also change the AoAs arriving at the UE in the spatial-domain.

Proposal 1: The angle changes on AoA when a UE moving along the route should be reflected in the dynamic channel model to emulate the typical real-world scenario.
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Issue 4-1-1: Framework for dvnamic Channel model generation «

Way forward: «

e Consider the following proposals for further study of framework for dynamic channel model generation,
whether any of the aspect is agreeable depends on further discussions and analysis -

o Proposal 1: dynamic channel model should consist of number of segments with fixed channel
models available in 3GPP. ~

the number of segments in a dynamic channel should be in the range of [8] to [12].

parameters would need to be interpolated between segments to ensure continuity of
dynamic channels.

Pathloss variation in a dynamic model should account for achievable chamber
dynamic range.

A dynamic channel should balance between high and low throughput segments by
using lengths of corresponding segments

o Proposal 2: RAN4 should not reopen the basic channel modeling discussions in TR 38.901 to
general new CDL models. Using CDL models defined in TR 38.827 as starting point to generate
the dynamic channel model.

o Proposal 3: RAN4 to consider the following aspects regarding the dynamic OTA modelling.

How to create a drive route, DoT (Direction of Travel), velocity, A0A, etc, parameters.

How to define the midway points on the drive route.

How to interpolate channel parameters for continuous channel modelling.

‘Whether/how to change UE orientation, such as via switching the probes and/or UE
positioner

Other aspects are not precluded.-

o Proposal 4: RAN4 should define dynamic channel models which emulate typical real-world
scenarios with time-varying multi-path propagation conditions, based on CDL channel models
defined in TR 38.901 and TR 38.827. The following general principles should be considered:

The performance of “good” and “bad” UEs can be effectively differentiated under the
dynamic channel models.
The test time should be kept within an acceptable level.




