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1. Introduction
In RAN1#84, extensive discussions on channel modeling methodology and additional features to be addressed for channel modeling above 6GHz were held and the following working assumption was made in [1]:

	· The following additional features should be included in the channel model in the SI. FFS how to model these additional features, e.g., one modeling component may be able to satisfy multiple features.

· Foliage, atmosphere and rain attenuations as a function of frequency

· The blockage caused by the static objects and moving objects such as human body and vehicle: The blockage attenuation generally increases with frequency

· The spatial consistency which involves the evolutionary features and the correlation of channels between adjacent UEs or links on the large and small scale. This is useful for support of massive MIMO, mobility and beam trackings

· Support of large bandwidth (possibly up to 10% of carrier frequency)
· Support of 3D beamforming with large arrays


In this contribution, we discuss consideration points on additional feature to be addressed for channel modeling above 6GHz, especially for blockage effect and its modeling.
2. Dynamic blockage modeling 
Considering significant impact of blockage due to both static (e.g., human) and moving objects (e.g., vehicle), the modeling of blockage has been acknowledged as one of crucial aspects for channel modeling above 6GHz. In this section, we discuss several consideration points on the modeling of blockage to be addressed in this SI. From the research and measurement outside 3GPP [2]-[3], it is observed that the average duration of blockage is about 0.5sec ~ tens of sec, which depends on the type of mobility and the number of obstacles moving between the antennas. Since it is relatively comparable to typical time consumption for system level evaluations (e.g., thousands of frame), it might be desirable to model the blockage effect as a static event instead of dynamic one. In this sense, two methodologies can be considered; one is to add extra shadowing terms in large-scale fading per one link between Tx and Rx, and another is to add extra components in large-scale fading per cluster/ray. It is expected that the former will provide the simplest solution but the latter will give more accuracy at the expense of modeling complexity and per-cluster measurement effort. In Figure 1, we exemplify both blockage modeling options by illustrating channel realization procedure based on 3GPP 3D channel model in TR36.873 [4]. 
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Figure 1. Channel realization procedure with blockage modeling.

For both options, it needs to be investigated whether the blockage effect can bring about a transition of state from LOS to NLOS in case a blockage is generated for a UE with LOS propagation condition. If yes, succeeding procedure of generating parameters will be based on NLOS scenario for the UE. Additionally, it is worthwhile noting that measurement to identify blockage loss and probability will be needed either per link or per cluster basis depending on the modeling methodology.
Moreover, the frequency dependency should be taken into account for the modeling/parameterization of blockage loss as observed in [5]. Also, the number of blockers and the distance between Tx and Rx should be considered for the modeling of blockage loss, which would affect not only blockage probability for generating blockage but power attenuation resulting from the blockage. 
Proposal 1: The blockage effect will be captured by adding extra components either in large-scale fading either per link or per cluster with consideration of properly defined blockage probability. 
3. Self-body blockage modeling 

In case of self-body blockage, for example resulting from direction of user’s hand grip or relative angle between user’s body and device, the attenuation becomes even larger.  In general, it is known that self-body blockage induces a significant loss of received signals, which can be more than 20dB [6]. Obviously, the modeling of such effect needs to be differentiated from the dynamic blockage effect due to static or moving objects as discussed in Section 2. In general, since the self-body blockage is caused by a user holding Rx, it will bring about a loss of received signals for one whole link between Tx and Rx, it would be more reasonable to model such effect in large-scale fading per link basis. Thus, it would be preferable to separately model the self-body blockage effect by adding an extra component in large-scale fading per one link between Tx and Rx. Further study/discussion is needed on how to model self-body blockage loss and probability which will be frequency-dependent. 

Proposal 2: It would be preferable to separately model the self-body blockage effect by adding an extra component in large-scale fading per one link between Tx and Rx.
4. Conclusion
In this contribution, we discussed the blockage modeling for channel modeling above 6GHz. Based on above discussion, we suggest the following proposals:
Proposal 1: The blockage effect will be captured by adding extra components either in large-scale fading either per link or per cluster with consideration of properly defined blockage probability. 
Proposal 2: It would be preferable to separately model the self-body blockage effect by adding an extra component in large-scale fading per one link between Tx and Rx.
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