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1 Introduction
In RAN1#74bis, some details of EoD/EoA modeling were agreed as follows [1].

· Step 7 for EoD (Working assumption)
· PAS step: 
· Generation of EOD 
· Xn ~ uniform distribution to the discrete set of {1,–1}
· Yn ~ N(0,σEoD/7)
· W ~ N(0, σEoD-offset)
· Generation of rays within a cluster  
· Reuse Table B.1.2.2.1-2 (cEoD TBD)
· Number of clusters and number of rays per cluster as in 36.814
· FFS how to restrict the value within a valid range
· Step 7 for EOA (agreement)
· PAS step: 
· Generation of EOA:  
· Xn ~ uniform distribution to the discrete set of {1,–1}
· Yn ~ N(0,σEoD/7)
·  zenith for indoor users, LOS EOA for outdoor UEs
· Generation of rays within a cluster:  
· Reuse Table B.1.2.2.1-2 (cEoA TBD)
· Number of clusters and number of rays per cluster as in 36.814
· FFS how to restrict the value within a valid range.
In this contribution, we discuss remaining details of the EoD/EoA modeling, including the limit of the ESD/ESA realizations, the constant scaling factor C in PAS steps, and how to restrict the ray elevation within a valid range.
2 Limit of the ESD/ESA
In the email discussion following RAN1#74, it is agreed to take [2] as working assumption to progress on simulation and evaluation.  By following the similar approach for ASD and ASA in Step 4 in [4], the ESD and ESA are modeled as correlated log-normal random variables.  In [4] the randomly generated log-normal ASD (or ASA)  are limited to 104°, i.e., .  This is because that the ASD (or ASA) is upper bounded when the power are uniformly distributed over azimuth.  One can easily verify that the uniform azimuth PAS leads to the maximum achievable ASD of 104°.  Similarly, we need to evaluate the maximum achievable ESD/ESA which corresponds to the uniform elevation PAS, 
	
	
	(1)


The power-weighted mean elevation is
	
	
	(2)


The r.m.s. ESD/ESA is
	
	
	(3)


Hence, the randomly generated r.m.s. ESD/ESA should be limited to .
Proposal 1: In Step 4 for large-scale parameters, the randomly generated r.m.s. ESD/ESA values are limited to 52°, i.e., σθ ← min(σθ, 52°). 
3 Constant C for EoD/EoA
As agreed in [1], the inverse PAS is adopted to generate cluster EoD/EoA, i.e.,

where C is a constant for scaling the angles generated by the normalized cluster powers.  The scaling constant is important.  Since the continuous PAS are now represented by discrete clusters.  We need to scale the generate cluster EoD/EoA properly such that the ESD/ESA of the generated clusters align the target ESD/ESA.  
In [4], the same approach is employed to generate cluster AoD/AoA.  For NLOS, the scaling constant C depends on the total number of clusters (Table B.1.2.2.1-1 in [4]); For LOS, C is tuned by the Ricean-K factor (Eq.(15)—(16) in [4]).  Unfortunately, we cannot reuse the table and equations for ASD/ASA due to the differences between azimuth and elevation, e.g. the valid range of angles, the PAS shape, etc.  Instead, we need to derive a new table for NLOS and a new tuning equation for LOS.  
It is preferable that the scaling constant doesn’t rely on the ESD/ESA.  To this end, we propose to determine the value of C for NLOS EoD/EoA by solving the following problem.
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where  is the ESD/ESA of the generated clusters,   is the power-weighted mean elevation,  is the target ESD/ESA which may follow a distance/UE height-dependent log-normal distribution.  Note that the C depends on neither the target ESD/ESA nor the median offset.  
For LOS, the constant C is obtained based on the NLOS version with the same total number of clusters and further tuned by a cubic function of the Ricean-K factor, i.e.
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[bookmark: _GoBack]where  is the Ricean-K factor in dB,  is the coefficient vector.  One can first solve the problem in (4) to get -dependent .  Then,  can be obtained by curve fitting.
Note the expectation in (4) can be approximated by sample average over .  Fortunately,  can be determined without any assumption on EoD/EoA.  We obtain the constant scaling factor as shown in Table 1. 
Table 1: Constant C versus number of clusters for cluster EoD/EoA generation.
	# clusters
	12
	19
	20

	C
	1.104
	1.184
	1.178


In the LOS case, the coefficients of the Ricean-K factor dependent cubic function are , ,, and .
Proposal 2: Follow the method in this section to derive the scaling constant C.
4 Restriction of EoD/EoA
According to the definition, EoD/EoA should be limited in .  However, if we follow the working assumption, the EoD/EoA of clusters as well as rays are in the range .  Even if the cluster EoD/EoA is valid, the ray EoD/EoA still could be beyond the valid range if the cluster EoD/EoA is too close to the bound.  So, there is a need to restrict the cluster EoD/EoA to the valid range.  There are several possible ways to restrict the EoD/EoA.
· Alt-1: Bound the generated ray EoD/EoA, i.e., 
· Alt-2: Cut the invalid rays and reallocate the ray power.  If , then set .  The power of each non-zero power cluster is then normalized by the sum power of remaining clusters.  
Neither approach is perfect.  Alt-1 may slightly change the intra-cluster ESD/ESA while Alt-2 may have some impact on the ASD/ASA of the generated clusters.  However, notice that when , then in very high probability that .  Hence, the imperfection of both alternatives is negligible.  Thus, either alternative can be used to limit the EoD/EoA in the valid range.  For the sake of simplicity, Alt-1 is slightly preferable.
Proposal 3: Adopt Alt-1 to restrict the ray EoD/EoA to [0, π].
5 Conclusion
In summary, we propose the following in this contribution regarding the remaining issues of EoD/EoA modeling.
Proposal 1: In Step 4 for large-scale parameters, the randomly generated r.m.s. ESD/ESA values are limited to 52°, i.e., σθ ← min(σθ, 52°). 
Proposal 2: Follow the method in Section 3 to derive the scaling constant C.
Proposal 3: Adopt Alt-1 to restrict the ray EoD/EoA to [0, π].
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