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Introduction
In the email discussion after RAN#69, many companies expressed their views on channel modeling methodology 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. Apart from the overall channel modeling methodology, in this contribution, we discuss modeling of dynamic blocking and MIMO measurement method for angular domain parameters at high frequency band. 

Discussion
1.1. New feature of dynamic blockage
In companion contribution [4], we presented some measurement results on human blocking, where we observed rapid deep fading caused by moving persons or obstacles nearby. So, for the channel model in frequency bands above 6GHz, blocking of human nearby or moving vehicles on the street should not be ignored. Propagations at higher frequency bands are vulnerable to blockage because of poor diffraction compared with those below 6GHz. In general, beam forming technology is an important tool to compensate the large path loss and beam tracking may be vital for maintaining link quality while users are moving randomly. To evaluate the potential technologies thoroughly, it is necessary to model the dynamic blockage process effectively.
There are several possible approaches to model the dynamic blockage: the first method is to introduce birth and death of rays; the second one is to model the  rate-change during LOS ray blockage and the blockage probability distribution; and the third one is to model the blockage as a static process. We discuss these three methods however there may be other methods as well.
Obviously the first method is too complex to be used, so in our view shall not be considered as a candidate. The second one, where LOS ray blockage is modeled which can be expressed as follows. Assuming the NLOS rays are not affected by moving objects, we can rewrite the formula  as below:
                                            (1)
And, 
                     (2)


That is to say,  and  vary with. The angular parameters such as  and will vary accordingly. Figure 1 shows that at 26GHz the signal strength attenuation caused by LOS ray blockage due to a person walking at the speed of about 1m/s. The  descending slope is about -1dB/10ms，and the time duration from the LOS state to the blockage state is approximately 200ms. The probability distributions of LOS ray with and without blocking also need to be investigated.
[image: ]
[bookmark: _Ref441849367]Figure 1 Signal attenuation due to blockage by a walking person at 26GHz
The third method is to simply consider the dynamic blockage as part of shadow fading and model fading distribution caused by blockage such as human and vehicles. In the system evaluations, the users are randomly dropped and dynamic blockage is approximately equivalent to blockage from stationary objects. The probability distributions of LOS, blocked LOS and NLOS need to be modeled.
[bookmark: _GoBack]It is important to model the whole dynamic blockage process with reasonable simulation complexity. In our view, the second and third methods discussed above are feasible in terms of accuracy and complexity. 
1.2. MIMO measurement
For IMI-2020 candidate higher frequency bands, so far many channel measurement experiments have been performed and modeling results have been published in the past years, but almost all these measurements were based on SISO channel sounding architecture with horn antennas. Here, we discuss the necessity and advantage of measurements based on MIMO channel sounding configuration.
MIMO channel sounding approach can measure multiple paths from different directions (both azimuth and elevation) simultaneously; while SISO channel sounding requires to mechanically rotating Tx/Rx horn antennas in the measurement procedure, which will miss paths in dynamic channel scenarios.
MIMO channel sounding system can offer much faster measurement speed than SISO configuration and can be used in dynamic channel scenarios, while SISO channel sounding may be only appropriate under static or quasi-static channels. Below is a concept of MIMO channel sounding configuration based on wideband correlation approach, where the multiple transmitter switching and MIMO receiver are shown (as shown in Figure 2). Angular spread and angular distribution can be obtained more accurately through MIMO measurement configuration. 

[image: ]
1AWG: Arbitrary Waveform Generator;2VSG: Vector Signal Generator;3DC: Down-Converter
[bookmark: _Ref442084277]Figure 2  MIMO channel sounding system diagram
Conclusion 
In this contribution, we discussed the new feature of blocking and advantages of the MIMO measurement.  We propose that:
Propose 1：The dynamic blocking should be considered especially for the case that LOS path is obstructed by moving people or objects at higher frequency bands. Considering the effectiveness and simplicity of the channel model, a static modeling or modeling as time varying K-factor may be appropriate.
Propose 2： For spatial domain parameters, MIMO based measurements provide better accuracy. 
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