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1. Introduction
In RAN#69, a study item on channel model for frequency spectrum above 6 GHz was approved [1]. The main objectives of the SI are as follows:

	- From RAN#69 (Sep 2015) to RAN#70 (Dec 2015), RAN identifies the status/expectation of existing information on high frequencies (e.g. spectrum allocation, scenarios of interest, measurements, etc.). 

· There would be email discussion between RAN#69 and RAN#70. A session will take place in RAN#70 to wrap-up the outcomes of email discussion. 

- From Q1 2016, RAN1 develops a channel model(s) for frequencies up to 100 GHz taking into account the outcome of RAN-level discussion and discussion in the ‘5G’ requirement study item. 

· Define the additional details of the scenarios of interest required for RAN1 work 

· Consider the work done outside 3GPP as well as earlier 3GPP work, such as the 3GPP 3D-channel model, as a starting point for modeling of wireless channels of the high frequency spectrum for the identified scenarios. 


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. Discussion on the characteristics of blockage effect
In above 6GHz channel, additional channel characteristics should be considered due to shorter wavelength unlike below 6GHz channel modeling so far. In particular, it is worth noting that a blockage effect can cause shadowing loss more significantly in higher frequency band by static (such as benches, foliage, and trash bins) and dynamic obstacles (such as human or other moving objects). Nowadays, above 6GHz cellular system is emerging as a one of new breakthrough technology for massive data rate requirement of 5G system so that the channel modeling for above 6GHz cellular system should be accompanied with blockage modeling. In this sense, we list up discussion points on blockage effect as follows:
· Blockage loss

· Blockage loss characteristics by a blocker

· Blockage loss characteristics by multi blockers

· Self-body blockage loss of a user

2.1. Discussion on blockage loss
There are various references [2]-[5] to figure out the factors of blockage loss. In our understanding, those may be a starting point for reasonable blockage loss modeling. 
2.1.1. Blockage loss characteristics by a blocker

To investigate blockage loss characteristics of a single blocker, we illustrate the relative level of received power due to a single blocker at 57.5GHz in Figure 1 [3]. Here, the relative level in the Figure 1 is defined as 
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 The relative level represents how the received signal attenuates from any moving obstacle’s position. Like [2], if we plot the worst-case and best-case relative level (computed with uniform theory of diffraction (UTD)) from diffracted rays [4], the relative level is deeply decayed and severely fluctuated when a blockage occurs. The worst case is found when the dominant diffracted rays are 180 degrees out of phase. Conversely, the best case occurs when all dominant rays are in phase. The measurements are mostly between the worst case and best case curves.
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Figure 1: Human blockage at 57.5 GHz (blocker’s center location about 90cm) [3]
2.1.2. Blockage loss characteristics by multi blockers
  Figure 2 exhibits the blocking gain measurements when 2- and 3-blockers exist [2]. As shown in the plot, how many blockers between a transmitter and a receiver exist on propagation paths is important for blockage loss. It is observed that a blockage loss tends to increase step-wisely as blockers are well line up on the specific propagation paths. Hence, for the blockage loss modeling, it needs to be considered that the blockage loss depends on the number of blockers on a propagation path and the distribution of the blockage loss would be determined by the number of blockers. 
Observation 1
· For the blockage loss modeling, it needs to be considered that the blockage loss depends on the number of blockers on a propagation path and the distribution of the blockage loss would be determined by the number of blockers. 
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(a) Blocking gain for 2 blockers  

        (b) Blocking gain for 3 blockers
Figure 2: Multi-blockers loss corresponding of various blocking configuration1) [2]
1) Blocking Configuration: blocker’s deployment changing the position of blockers between any transmitter and receiver i.e. in reference [2], blocking configuration 0 is the situation that the obstacles are fully obstructed in Tx/Rx boresight.
2.1.3. Self-body blockage loss of a user

Self-body blockage loss may be more critical for an active user. Figure 3 illustrates normalized power when shadowing angle changes. A homogeneous human skin-equivalent phantom in terms of reflection coefficient, diffraction radiation pattern, and antenna efficiency was used in the off-body experiment [5]. It is seen that self-body blockage can induce a significant loss of received signals, which can be more than 20dB. 
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(a) Normalized gain of E plane (0˚ is boresight)                (b) Normalized gain of E plane (Co-pol, back of phantom)
Figure 3. Normalized gain by self-body phantom at 60GHz [5].
Since the self-body blockage loss may prevent access to the specific direction toward eNBs, it would be important to further investigate the impact of self-body blockage and to study its modeling carefully. 

Observation 2
· It would be important to further investigate the impact of self-body blockage and to study its modeling carefully. 
3. Conclusion
In this contribution, we discussed considerable points for blockage modeling in above 6GHz channel. From above discussion, following observations are listed as follows:
Observations
· For the blockage loss modeling, it needs to be considered that the blockage loss depends on the number of blockers on a propagation path and the distribution of the blockage loss would be determined by the number of blockers.
· It would be important to further investigate the impact of self-body blockage and to study its modeling carefully.
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