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Spatially-consistent dual mobility modelling
In TR38.901, two alternative spatial consistency procedures, i.e., Procedure A and Procedure B, are proposed for modelling the spatial consistency when the UE is moving. The Procedure A pre-sets the trajectory and velocity of the moving object, and uses the small scale parameter at a certain moment (i.e., tk-1) as a reference, and updates the corresponding parameter at the next moment (i.e., tk) based on the geometric method as the object moves continuously. In some IIOT scenarios, Tx, Rx, and clutter may be moving, which means the method of calculating spatially consistent delays/powers/angles of clusters need to be updated. In this section, spatially-consistent dual mobility for IIOT scenarios based on Procedure A is proposed (modified from TR38.901).
Cluster delay update
Considering the dual mobility for IIOT scenarios, the cluster delay is updated as: 


where and  is the BS and UE velocity vector,  is the cluster delays at  as in TR38.901 Section 7.5 Step 11, , where  is the delay described in TR38.901 Equation (7.5-1),  is the 3D distance between Tx and Rx at , and  and  can be expressed as


Where  and  are the cluster zenith and azimuth angles of arrival, and  and  are the cluster zenith and azimuth angles of departure.
Cluster power update
Cluster powers are updated using the updated cluster delays  based on TR38.901 section 7.5 Step 6.
Cluster angle update
Based on the TR38.901, the trajectory of the moving object could be treated as an arc with radius d, Δ and Δ, where d represents 2D or 3D distance between Tx and Rx, Δ and Δ refer to the deviation of azimuth and zenith angle, respectively [7]. Considering the dual mobility, the spatially-consistent angles of clusters are updated as follows. (The detailed analysis for the derivation of spatially-consistent angles are illustrated in the Annex.)


With


Where  , and Random variable  is sampled from a uniform distribution on a NLOS cluster basis. 
The departure and arrival angles in radians are updated as:


and

,
Where  and  are the spherical unit vectors as shown in Fig. 11.
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Fig. 11 Definition of spherical angles and spherical unit vectors in a Cartesian coordinate system
Proposal 6: 3GPP TR38901 spatially-consistent model Procedure A is extended to support dual mobility feature based on the above analyses.  
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