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Introduction
This contribution highlights concerns of re-using EIS spherical coverage results for dual active scenario RRM test cases in the current RRM baseline system and outlines two options for these test cases. 
Summary
In RAN4#88, EIS spherical coverage requirements were agreed as captured in the UE RF chairman notes:

RAN4 specifies EIS spherical coverage requirement. How to test the requirement for UE with or without beam correspondence will be further discussed
In [1], it was proposed to map the directions (AoAs) in which the UE meets the (EIS) spherical coverage requirements and use those directions for the dual active probe scenarios (NMAX_AoAs=2) RRM test cases. The RRM baseline system for the dual active probe scenario, as defined in [2], limits the relative angular spacing between the two active probes to 30°, 60°, 90°, 120° and 150°. 
Consider the following example illustrated in Figure 1 identifying two AoAs (AoA#1 with =30o, =45o, PolLink= and AoA#2 with =90o, =0o, PolLink=). It is assumed that the UE at each of AoAs, defined by directions  and  as well as polarization reference PolLink, respectively, meet the EIS spherical coverage requirements. With an angular separation between these two grid points of 69.3o, this set of AoAs could not be tested in a RRM baseline system as it does not match any of the relative spacings between two active RRM baseline probes which is further illustrated in Figure 2. Additionally, each of the RRM probes would require individual positioners that allows each antenna to be rotated around its own axis to match the PolLink reference polarizations identified by the spherical coverage test as illustrated in Figure 3. A similar need has been outlined in [3] already. 

[image: image1]
Figure 1: Illustration of two AoAs obtained from spherical coverage test

[image: image2.png]TN S (»A ‘/ \
A5

\ AT /< N\ 7.'
g
X AGAK
- )




 [image: image3.png]Y e SO N N
TSN

CT 0N

d AUV ¢ \‘ o
K oA el
‘\\‘:\sggé \w‘; Z;





Figure 2: Illustration of the two AoAs with 5 discrete RRM probes (black arrows) positioned along the xz axis with relative probe spacing of 30o, 60o, 90o, 120o, and 150o. On the left, the UE is shown in the reference orientation; on the right, the UE is rotated so that the AoAs are aligned with the plane of the RRM probes. 
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Figure 3: Illustration of the mismatch of polarizations of AoAs and RRM Probes. On the left, viewed directly towards AoA#1; on the right, viewed directly towards AoA#2. 
Observation 1: Sets of AoAs identified by the EIS spherical coverage might not be testable in an RRM baseline setup as the relative spacing between two active RRM baseline probes might not match the actual separation between two AoAs. 

Observation 2: Individual polarization positioners of the RRM baseline probes might be required to match the reference polarizations of the test points identified by the spherical coverage test. 
In lieu of re-using the EIS spherical coverage results and modifying the RRM baseline system/architecture, a separate EIS spherical coverage test in the RRM baseline system could be performed to identify suitable pairs of AoAs. As outlined in [1], the largest probe separation, i.e., 150o, might be the most desirable configuration for the dual active probe scenario tests. The following procedure could be applied to determine a suitable set of AoAs for the dual active probe scenario RRM test cases. Further optimizations of this procedure are not precluded
1. Select the largest separation between RRM baseline probes (relative angle = 150o)

2. Select PolLink,AoA1 (Link polarization of Probe 1) to be θ

3. Select PolLink,AoA2 (Link polarization of Probe 2) to be θ

a) Position the device to meet orientation (1,1)

b) Connect SS to AoA1 with PolLink,AoA1
c) Allow the UE to form the beam (dwell time)

d) Determine whether the UE meets the EIS spherical requirement for UE orientation (1,1) with Probe AoA1 and PolLink,AoA1= PolMeas,AoA1
e) If EIS (AoA1,1,1, PolLink,AoA1) meets the spherical coverage requirement

i) Connect SS to AoA2
ii) Allow the UE to form the beam (dwell time)

iii) Determine whether the UE meets the EIS spherical requirement for UE orientation (1,1) with Probe AoA2 and PolLink,AoA2= PolMeas,AoA2
f) If EIS (AoA1,1,1, PolLink,AoA1) and EIS (AoA2,1,1, PolLink,AoA2) pass the spherical coverage requirements, use this set for the RRM dual active probe scenario test cases. 

g) If the EIS (AoA1,1,1, PolLink,AoA1) and EIS (AoA2,1,1, PolLink,AoA2) do not pass the spherical coverage requirements, move to the next UE position/orientation (2,2) and perform steps a-f. 

h) If none of the UE positions/orientations (i,i) yield passing sets of EIS spherical coverage results, change PolLink,AoA2 (Link polarization of Probe 2) to φ and perform steps a-g

i) If none of the UE positions/orientations (i,i) yield passing sets of EIS spherical coverage results, change PolLink,AoA1 (Link polarization of Probe 1) to φ and perform steps a-h
j) If none of the UE positions/orientations (i,i) yield passing sets of EIS spherical coverage results, change PolLink,AoA2 (Link polarization of Probe 2) to θ and perform steps a-i

k) If none of the UE positions/orientations (i,i) yield passing sets of EIS spherical coverage results, change PolLink,AoA2 (Link polarization of Probe 2) to θ and perform steps a-j

l) Reduce the separation between RRM baseline probes by 30o and perform steps a-l until a passing set of EIS spherical coverage results is found
Observation 3: Instead of modifying the RRM baseline system/architecture to re-use pairs of AoAs identified from the EIS spherical coverage test, a separate EIS spherical coverage test in the RRM baseline system could be performed. 
Proposal: Industry to provide feedback on two options outlined in this contribution:


Option 1: modify the RRM baseline system/architecture to re-use pairs of AoAs identified from the EIS spherical coverage test

Option 2: perform separate EIS spherical coverage test in the RRM baseline system

Conclusion
The following observations and proposals were made in this contribution
Observation 1: Sets of AoAs identified by the EIS spherical coverage might not be testable in an RRM baseline setup as the relative spacing between two active RRM baseline probes might not match the actual separation between two AoAs. 

Observation 2: Individual polarization control of the RRM baseline probes might be required to match the reference polarizations of the test points identified by the spherical coverage test. 

Observation 3: Instead of modifying the RRM baseline system/architecture to re-use pairs of AoAs identified from the EIS spherical coverage test, a separate EIS spherical coverage test in the RRM baseline system could be performed. 

Proposal: Industry to provide feedback on two options outlined in this contribution:


Option 1: modify the RRM baseline system/architecture to re-use pairs of AoAs identified from the EIS spherical coverage test

Option 2: perform separate EIS spherical coverage test in the RRM baseline system
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