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1. Introduction
Spatial consistency was proposed as an important part of above 6GHz channel modeling [1], which will facilitate the technical evaluation. In the 3GPP RAN1 Ad hoc meeting, abundant discussions are raised for modeling of spatial consistency [2]. And a joint paper was also proposed [3].
In this contribution, we present our observations of spatial consistency from the field measurements. And an initial thinking on modeling of spatial consistency is provided.
2. Discussion on spatial consistency 
2.1 Observations from measurements 
Multiple frequencies angular-domain measurements was presented in the AH meeting [4]. And 28GHz power anglular profiles are depicted in figure 1 to illustrate the relationship bewteen angle spread and the enviorments. In this section, we give more discussions on the spatial consistency in high frequency. 
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Figure 1.Illustration on spatial consistency on 28GHz
Figure 1 illustrates the 28GHz angular power profile in LOS open office. And for each location of the UE, there is always a lobe pointing to the eNB position. Besides that, reflections from walls and pillars are strong enough to be observed, such as position #1, #6, #9, #10 and etc. And in some cases, the lobe beside los direction has a similar strength as the main lobe or the los direction, e.g. Lobe 2 and 5 (L2, L5) in the position #12 and # 13. And in other cases, a strong power could be detected from the reflection of the wall behind, especially in #15 and #18.
Observation 1

Multiple transmission directions could be observed from the field measurements. Strong reflections from pillar and walls could be observed.

When UE moves between the positions, the changes of the angles could be observed accordingly. From #1, #2, #4, #5, #6 and #7, the main lobe and the angle of arrival will change at different position. When UE moves from #9 to #10, not only the AOA of main lobe changes, the angle of reflection lobe also changes.
The sharing of the strong scatterers could also be observed from Figure 1. At position #9, #10, #13, lobe 2 (L2) and lobe 3 (L3) at each position are pointing to the same location. It can be interpreted that they share the same scatterers and may have strong correlations for fast fadings, which will reduce the performance of multiple user spatial multiplexing. 

Observation 2
The directions of received power of each scatterer change according to the relative position of UE and scatterers/reflectors. Smooth changes of power of each scatterer could also be observed (L3 at #9, #10 and #13).
Observation 3 

Multiple UEs may share the scatterers and reflectors. The correlations of fast fading from field measurements need more analysis.
Correlations of fast fading and the correlation distance from filed measurements could provide valuable reference for the spatial consistency modeling, such as Alternative 1 in [3].
Since the angle or the spatial information of channel has a strong correlations with the scatters and reflectors in the test environment, the explicit modeling of scatterers maybe a good way for spatial consistency modeling. But the complexity of this modeling method needs more analysis.
2.2 Explicit modelling of scatters
Multiple methods are proposed for the modeling of spatial consistency. Alternative 1 in [3] provides a method of correlation grid. And Alternative 3 discussed the scatter based mechanism. In this section, we give more discussions on the scatter based mechanisms.
From the observation in section 2.1, shared scatterers among UEs is the reason of spatial consistency, so the explicit modelling of the shared scatters will provide a easy and solid approach to capture the spatial consistency.
However, the explicit modeling of scatterers are not included in the traditional channel modeling in 3GPP and ITU. And a stochastic modelling mothod are used instead. But the scatterer postions could be assumed or derived  from the stochastic models, based on clusters’ power, delay and angle information. The whole set information of clusters will be generated after Step 7 in [5]
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[6]. After that, the postion of scatters could be assumed. Based on the assumptions of scatter postions, the change of angle, power and delay could be modeled according to the UE’s position. And it is feasible to model the spatial consistency in a stochastic channel model based on the explicit modeling of scatters.

Proposal 1

Scatters’ postion could be assumed based on information of the cluster power, delay and angles. The assumption of scatterers’ position could faciliate the modeling of spatial consistency, for example, for UEs at difference locations (or when UE moves), the scatterer position can be used to modify angles of scatterers for different UEs (or for one UE at different positions).

When UE moves out of the impact range of scatterers, new scatterser should be dropped or generated along the trajectory of UE. The mechanism of dropping new scatterers should be from the statistical results of field measurements..
3. Conclusion
In this contribution, observation on spatial consistency from filed measurements and discussion on modeling method are provide.

Observation 1

Multiple transmission directions could be observed from the field measurements. Strong reflections from pillar and walls near UE’s location could be observed.

Observation 2
The directions of received power of each scatterer change according to the relative position of UE and scatterers/reflectors. Smooth changes of power of each scatterer could also be observed (L3 at #9, #10 and #13).
Observation 3 

Multiple UEs may share the scatterers and reflectors. The correlations of fast fading from field measurements need more analysis.

Proposal 1

Scatters’ postion could be assumed based on information of the cluster power, delay and angles. The assumption of scatterers’ position could faciliate the modeling of spatial consistency, for example, for UEs at difference locations (or when UE moves), the scatterer position can be used to modify angles of scatterers for different UEs (or for one UE at different positions).
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