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Introduction
In the discussion after Meeting#84, many companies expressed their views on blockage modeling where a majority of companies stated their preference of starting from 3GPP 3D channel model (a Stochastic model), and introduce necessary features specific to higher frequency bands. In this contribution, we present new blockage measurement results that obtained through Keysight channel sounding solution and discuss how to effectively model dynamic blocking at high frequency band. 
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Measurement
1.1. Measurement configuration
In contribution [4], we presented some measurement results on human blocking, where we observed rapid deep fading caused by moving persons or obstacles nearby. 
To study human blocking phenomenon we setup a measurement environment as below:
1. Frequency band: 26GHz, 32GHz and 39.5GHz
2. Measurement bandwidth: 1GHz
3. Tx/Rx antenna: horn antenna both at 1.3 meters height
4. Distance between transmit and receive antenna: 15 meters
5. Size of blocking persons: 
	
	Front (m)
	Side (m)

	Person 1
	0.44
	0.20

	Person 2
	0.50
	0.24



Measurement campaigns:
1) One person crossing, front and side blocking
In this case, one person walks past in the middle between transmitter and receiver crossing the LOS path on front and side ways. Measurements are taken with a person walking from 1 meter left of LOS path to 1 meter right with the step of 0.1 meter until the distance to LOS path is 0.5 meter. Between 0.5 meter left of LOS path and 0.5 meter to the right, the measurement step is 0.05 meter.  






2) Two persons crossing, front and side blocking
In this case, two persons walk past the LOS path in parallel one at the distance of 5 meters from Tx and other at the distance of 5 meters from Rx. Measurement steps are same as in case 1.
1.2. Measurement results
In this section, measurement results are provided for different cases mentioned in section 2.
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Fig. 2‑1 one person crossing, side blocking             Fig. 2‑2 one person crossing, front blocking
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         Fig. 2‑3 two persons crossing, side blocking        Fig. 2‑4 two persons crossing, front blocking
We observed that in most cases the deeper fading will occur with carrier frequency increasing.  
Discussion
The dynamic blockage can be caused by moving people, vehicles, even by users themselves and so on. It may be assumed as excess shadowing on a number of paths or clusters especially when LOS transmission between the Tx/Rx antennas is blocked. 
To determine the accurate dynamic blockage effect, the impact of following points should be considered: 
· Carrier frequency, smaller objects can block LOS transmission in higher frequency where as they don’t pose as obstacles in lower frequency.
· Dynamic blockage probability other than LOS and NLOS probability. Some factors can affect the probability, such as the layout of the surroundings, the Tx/Rx antenna heights and distance, and user distribution. For exmple, figure 3 shows the open office of length 70 meters, width 18 meters and height 3.5 meters, where the cubical partitioning is 1.5m high. Asumming that the BS antenna height is 3.5m, user height is about 1.5m, the number of users and the number of moving persons during the work time; the rough dynamic blockage probability can be estimated. 


[bookmark: _Ref444874853]Fig. 3 Indoor open office layout and possible BS deployment
· Additional rapid shadow fading caused by moving objects, by taking the expectation over multiple measurements at each Tx-Rx distance, the dynamic shadow fading can be averaged out.
· Average time duration being blocked, for the full buffer traffic model with long time duration, dynamic blockage can be introduced as Poison process.

Conclusion 
In this contribution, we presented the measurement results at 26GHz, 32GHz and 39.5GHz with 1GHz bandwidth obtained through Keysight channel sounding solution, and discussed the feature of blocking.  We propose that:
Propose 1：The dynamic blocking should be considered especially for higher frequency bands. Considering the effectiveness and simplicity of the channel model, a static model with additional rapid shadow fading may be appropriate.
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