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Introduction
In the Ljubljana meeting an agreement on a way forward on dynamic blockage modeling was made [1]. This way forward includes a number of proposals on various steps of the blockage modeling. The purpose of this contribution is to provide further solutions and proposals for the details of the various agreed steps. 
[bookmark: _Ref447206880]Dynamic blockage modeling
The agreed WF in [1] includes seven different proposals A1-A7 corresponding to different aspects of blockage modeling. These are summarized in further below. Methods for achieving the desired blockage modeling requirements have been proposed in [2],[3], and [4]. Based on these contributions, some additional considerations are given related to the proposals A1-A7 here.
A1: The blockers are modeled as (multiple) an angular blocking region as applied to the AoA/ZoA around the UE.
This facilitates the implementation as the blocking can be applied in a separate step after the clusters and rays have been generated. 
A2: One of the angular blocking regions represents self-blocking (i.e. human/hand holding the UE); this blocking region is not spatially consistent and UE specifically generated.
This can be easily handled in an implementation by making this blocker drop(UE)-specific.
A3: The angles and sizes of the angular blocking region are generated according to a statistical process
As exemplified in the WF, this can be achieved either with angular parameterization or with specifying a physical size and relative location of an obstructing screen.
A4: On number of angularly blocked regions (excluding self-blocking) - The number of angularly blocked regions is a constant K
A5: The clusters within the angular blocking regions are attenuated assuming a statistical model
As exemplified in the WF, this can be achieved either with a statistical shadowing model or from a knife-edge based model. The knife-edge based model has been shown to have excellent agreement with measurements [5] while it remains an open question how a statistical shadowing model should be parameterized and validated.
A6: The blocking model is made spatially consistent
An example is given in the WF where the blocking parameters are generated in a spatially consistent manner using grid points. However, this example would not guarantee that the spatial variations become realistic. For instance, using this method two closely located UEs would experience blocking in similar directions. But consider the case where the two UEs are located on opposite sides of a blocking object such as a car or bus, or even when they are blocking each other. Even through the users are closely located they would see blocking in quite different directions. 
More realistic spatial variations would occur if multiple UEs/locations can share blockers represented by physical screens in fixed locations. The movement of the UEs in relation to the blockers would then give a completely realistic and spatially consistent blocking modeling. The blockers could be dropped in random locations and the closest K (refer to A4) blockers are considered by each UE.
A7: The blocking model is made temporally consistent
Also here an example is given based on grid points as proposed for the spatial consistency. However, similar as for the spatial consistency this solution would not guarantee realistic variations vs time. As an example, it would be quite difficult to reproduce the non-linear angular variations that a passing vehicle would give rise to. In contrast, the use of physical screens with moving center locations can very well represent this situation, as verified by the measurements in [5].
Discussion
The observations in the previous section strongly suggest that blockage should be modelled through the use of physical locations of blocking screens where the physical locations are re-used for any UEs in the vicinity of the blocker.  Furthermore, the use of blocking screens in combination with the knife-edge diffraction modeling ensures realistic and consistent behavior as a function of frequency. 
Conclusion
The following additions to the agreed WF on blocking are proposed:
Proposal A3-1: The blocking objects are modeled as screens of a fixed size randomly placed in physical locations
Proposal A4-1: Each UE should only consider the nearest K blockers (excluding self-blocking)
Proposal A5-1: The attenuation of each ray or cluster due to a certain blocker is calculated using the formula given in R1-161696
Proposal A6-1: UEs may share blockers if these are simultaneously among the K closest of both UEs
Proposal A7-1: The blocking objects may be moving
Proposal A3/7-2: Typical blocker sizes and speeds are FFS. The values given in Table 1 of R1-161623 can be considered as starting points for further discussion
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