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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In 3GPP RAN#81 meeting, a new study item (SI) was approved [1] to study on channel model for indoor industrial scenarios. It was recognized that the current 3GPP channel model in TR 38.901 [2] contains a common channel model with scenario-specific model parameters and settings for scenarios such as Urban Macro, Urban Micro, Rural Macro, and Indoor Hotspot (InH). However, it is noted that InH is based on indoor office / shopping mall environment. To address industrial scenarios that exhibit more diverse and unique environmental features, see the LS from 5G-ACIA in RP-181521 [3], it is needed that the InH in TR 38.901 should be extended to cover additional characteristics of industrial scenarios.
TR38.901 channel model assumes fixed environment and fixed transmitter. The Doppler spread is affected by the UE movement and AoA of each path. However, in IIOT environments, the transmitter and clutter (e.g. robots) may be moving and thus causing additional Doppler frequency shift. 
This contribution proposes additional Doppler frequency shift for the moving Tx and clutter.

[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion

Radiowave signal from a Tx to Rx in IIOT environment may be shifted in frequency domain due to multiple reasons: Tx may be moving, clutter may be moving, and the Rx may be moving (Figure 1). 
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[bookmark: _Ref513053378]Figure 1. Doppler in presence of moving scatterers
Due to the complexity of the environment, the Doppler frequency shift caused by the clutter (robots, robot arms, products, etc.) should be modeled as a stochastic way. The clutter can be modelled as a number of scatterers. Velocity vector of each scatterer could be considered as a random variable. The concept of randomly moving scatterers is illustrated in Figure 2. 
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[bookmark: _Ref7088166][bookmark: _Ref7088160]Figure 2. Illustration on random motion of clusters.

Proposal 1: The impact of moving scatterers on the Doppler should be modeled as a stochastic method.

For IIOT, dual mobility should be modeled as follows (modified from TR37.885 [5]):
-	Doppler for the LOS path:
	[image: ], 
	[image: ]
	[image: ]
-	Doppler for the delayed paths:
	
where  is a random variable with uniform distribution from  to ,   is the maximum speed of the  clutter. The distributions of and  should be FFS.

Proposal 2: The impact of Tx and Rx movement should be modeled as 
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Proposal 3: The impact of scatterer movement should be modeled as 
	
where  is a random variable with uniform distribution from  to ,   is the maximum speed of the  clutter. The distributions of and  should be FFS.


Conclusion

Proposal 1: The impact of moving scatterers on the Doppler should be modeled as a stochastic method.

Proposal 2: The impact of Tx and Rx movement should be modeled as 
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Proposal 3: The impact of scatterer movement should be modeled as 
	
where  is a random variable with uniform distribution from  to ,   is the maximum speed of the  clutter. The distributions of and  should be FFS.
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