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1	Introduction
In the email discussions in the industrial channel model SI some proposals have been agreed for the additional modelling components, see below. In this contribution, we provide some input on further details of the additional modelling components. 

Refer to email agreements. Propose blocking parameters. Delta_tau is stochastic, may depend on the excess path loss. 
Agreed proposals in [FS_IIIOT_CM-02] [1]:

Proposal 1: Path loss, shadow fading, and LOS/NLOS modelling
Option 1: LOS state is stochastically determined using a LOS probability function dependent on distance, [tx and rx height, clutter height, clutter density, subarea, time, …]. 
· Separate path loss and shadow fading models are used for LOS and NLOS
· The correlation of LOS probability for different links TBD
· Spatial consistent transitions between LOS and NLOS states to be further studied

Proposal 2: Absolute time of arrival of multipath components in LOS and NLOS is added as an additional modeling component

Note: This modeling component is provided to support simulations in which absolute time of arrival is important (e.g., ToA based positioning)


Proposal 3: Doppler due to moving clutter or dual mobility is added as an optional feature in the model
Note: the channel coefficient equations will need to be updated for these cases


Agreed proposals in [FS_IIIOT_CM-09] [2]:

Proposal 1: The blocking model in 38.901 may be adapted for industrial scenarios
· Derive new model parameters for Blocking models A and B to represent industrial objects (AGVs, robots)
· Companies are encouraged to provide parameters
· The resulting blocking loss should be checked against measurements
· FFS to understand the combination of shadow fading and blocking model 

Proposal 2: Add an additional delay 0 for absolute time of arrival modeling
· In LOS, 0 = d3D/c
· In NLOS, 0 = d3D/c +  
· FFS on how to model , e.g. by random or deterministic procedure

Proposal 3: Adapt the dual mobility modeling of 37.885 for industrial scenarios, details FFS
· Note: Random Doppler of moving scatterers may be different in the industrial scenario than in V2x

Proposal 4: Model the channel between the EM interferer and BS or UE using the same channel model as for the BS-UE links
· Note: The interfering equipment may not necessarily be a point source
· Note: Characterization of the EM interference source is out of the scope of the present SI, and other groups (e.g. RAN4) may be more competent to handle such work

Proposal 5: Revisit spatial consistency procedures when the fast fading model is stable



[bookmark: _Ref178064866]2	Discussion
2.1	Blocking
Modelling of blocking is currently an optional feature in TR 38.901. We believe that for general simulation usage it need not be enabled, only for specific studies where e.g. the robustness of various radio link algorithms against rapid but intermittent changes in the channel such as due to transitions between a non-blocked and a blocked state. Hence, we don’t believe there is a general need to adjust the shadow fading to avoid “double-counting” the loss. For simulations cases where blocking is enabled it 
Blocking model B in 38.901 inherently captures the dynamic transition behaviour including any correlations between different links or beams by its physical and geometrical description of the blocker and its impact on the radio channel. This model is parameterized solely through the sizes and positions of the blockers, compare Table 7.6.4.2-5 in TR 38.901. In the indoor industrial scenario, we propose to reuse the recommendation for a human blocker and also add two more types of blockers: AGVs and robotic arms. As there are many types of AGVs and industrial robots the exact dimensions and mobility patterns could be further discussed. 
[bookmark: _Toc4770010]For the industrial scenario, consider the following types of blockers with Blocking model B: humans, AGVs and robotic arms. 
	
	Typical set of blockers
	Blocker dimensions
	Mobility pattern

	Indoor; Outdoor; Industrial
	Human
	Cartesian: w=0.3m; h=1.7m
	Stationary or up to 3 km/h

	Outdoor
	Vehicle
	Cartesian: w=4.8m; h=1.4m
	Stationary or up to 100 km/h

	Industrial
	AGV
	FFS
	FFS

	Industrial
	Robotic arm
	FFS
	FFS




2.2	Absolute delay modelling
In the email discussion [2] two types of methods for determining the absolute delay in NLOS were proposed: 
· A method where the additional delay  is stochastically generated according to some distribution
· A method where the stochastically generated AoDs and AoAs are coupled and used to derive a propagation path length assuming single-bounce paths
The AoD and AoA distributions are usually determined through fitting of aggregate measures from measurements like angular spread, cluster angular spread, power-angle spectra etc. This process does not require any assumption on single- or multiple-bounce paths. There is therefore a risk that the distributions and realizations of AoDs and AoAs, when forced to correspond to single-bounce, could end up differently than what they look in measurements. For this and also for complexity reasons, we are more in favour of a stochastic modelling of , where measurements or ray-tracing could be used as the basis to determine a suitable distribution. Note however that for positioning studies, also the inter-link correlations of the LOS state and of  may be important. 

[bookmark: _Toc4770011]Use a random distribution to model in NLOS conditions
· [bookmark: _Toc4770012]FFS on the need for modelling inter-link correlations for the LOS/NLOS state and for 



Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	For the industrial scenario, consider the following types of blockers with Blocking model B: humans, AGVs and robotic arms.
Proposal 2	Use a random distribution to model in NLOS conditions
-	FFS on the need for modelling inter-link correlations for the LOS/NLOS state and for 
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