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1. Introduction
In 3GPP RAN1 #AH channel modeling, dynamic blockage modeling [1] was agreed as follows:
	· Proposal A1: The blockers are modelled as (multiple) an angular blocking region as applied to the AoA/ZoA around the UE.
· Proposal 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.
· Proposal A3: The angles and sizes of the angular blocking region are generated according to a statistical process

· The center of the blocking region is uniformly chosen in the azimuth angle. Fixed in elevation

· Example 1: Size of the blocking region is x deg in azimuth and y deg in elevation, where x and y are constants.

· Example 2: A screen of fixed size is simulated at a randomly chosen distance ‘r’ and the angular blocking corresponding to this screen is chosen as the size of the angular blocking region 
· The dependence of the parameters on the scenario (UMi, UMA and InH) is FFS

· Proposal A4: On number of angularly blocked regions (excluding self-blocking)
· Proposal A5: The clusters within the angular blocking regions are attenuated assuming a statistical model
· Proposal A6: The blocking model is made spatially consistent

· Proposal A7: The blocking model is made temporally consistent
· Note: The blockage does not change LOS/NLOS state of a link.

· Temporal variability is on-demand.

· Note: Blockage modeling is add-on feature.


According to agreement in [1] that temporal variability is on-demand for blockage modeling, it would be necessary to consider temporal consistency for blockage modeling. In this contribution, we discuss temporal consistency model for blockage model with taking into account the compatibility with stochastic channel modeling in [2]. 
2. Discussion for blockage model
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Figure 1. Additional procedures for blockage model per cluster based on TR 36.873
In Figure 1, we exemplify the blockage modeling with channel realization procedures based on 3GPP 3D channel model in TR 36.873 [2]. The blockage would be easily generated by additional processes in which angular blocking regions are generated and matching AoA of rays with respect to the blocking region is performed. As illustrated in Figure 2, an angular blocking region is determined by generating a center and size of the blocking region with statistical processing. So each cluster would be additionally attenuated if the cluster is dropped on the region. 
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Figure 2. Illustration of relation between blocking region and AoA of a cluster

Note that the above description of blockage model is suitable only for one-snapshot channel realization. Now, let us consider evolutional relation of blockage. It is dependent on existence of moving obstacles and on how the obstacles are moving around a user. Blockage seems to be temporally consistent as mentioned in [1] by transition of channel environment. Therefore, it is important to clarify when the temporal consistency is needed for blockage modeling. 
For the blockage model with temporal consistency, consecutive channel modelling during evolutional time will be needed with the previous channel information that should be stored to apply the channel modelling in memory. This would induce increased computation complexity. In this sense, it would be preferable to model blockage with temporal consistency only if some conditions are satisfied. 
Proposal 1: The temporal consistency should be modeled for blockage modeling only in case of assuming severe transition of test environment such as radio link failure test. Other condition is not precluded and further study might be needed. 

Once we design angular blocking region to be temporally consistent, the blockage model can be temporally consistent as well. In order to design temporal consistency of angular blocking region, one potential solution is to adopt the random variable based approach in [3] with assuming temporal grid and generating random variables, which is conceptually illustrated in Figure 3. 
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Figure 3. Temporal grid for center of the k-th blocking region (ex. Grid size is 
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Here, two possible options to generate temporal consistency are given as follows.
· Option 1: Using temporal filter for correlation of random variables
· In case of using temporal filter, if the center 
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of blocking region interpolates by filtering between two random variables far from temporal grid size of which the step size is dependent on sampling rate. The FIR filter is FFS.
· Option 2: Using simple interpolation between two time-uncorrelated vertexes across grid size 
· The center of angular blocking region is derived by interpolation between two time-uncorrelated vertexes which indicates the centers of angular blocking region at two uncorrelated time instances. 

· For example, for a certain time 
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 where, 
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is decorrelation time for the center of the kth blocking region.
Proposal 2: Considering implementation complexity, it is preferable to adopt simple interpolation-based approach in option 2. 
Proposal 3: The decorrelation time for center of blocking region would be different between far-field and near-field blockage. 
3. Conclusion
In this contribution, we discussed temporal consistency modeling for blockage model. Based on above discussion, we suggest the following proposals:

Proposal 1: The temporal consistency should be modeled for blockage modeling only in case of assuming severe transition of test environment such as radio link failure test. Other condition is not precluded and further study might be needed. 

Proposal 2: Considering implementation complexity, it is preferable to adopt simple interpolation-based approach in option 2. 

Proposal 3: The decorrelation time for center of blocking region would be different between far-field and near-field blockage.
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