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1. Introduction
In RAN4 #106 meeting, the RF requirements for the UE supports simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO were discussed, and some open issue still need discuss in this meeting as list in WF[1].
In this contribution, we further discussed the UE RF requirements for simultaneous multi-Rx chain DL reception.
2.  Discussion
About the issue of requirements concept for UE RF, we continue analysis our understanding based on the WF.
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e Proposal for UE RF requirement concept

o

Agreement:

Option 1: The EIS total spherical coverage requirement should be defined with the tolerance Z
dBm based on the requirements for the single direction (R4-2301622).

Option 3 from WF R4-2220533: Only verify the UE functionality (e.g., go or no-go) under two
AoAs with a fixed DL power level. In other words, the UE can achieve EIS performance not worse
than YdBm on the test point pair (corresponding to 2 AoAs) and the ratio of qualified test points
over the whole sphere is M%. (R4-2300196, R4-2300268, R4-2300709, R4-2301234, R4-
2302250).

Option 5: Spherical coverage requirement only applies to ‘224 direction’, but no requirement is
applied to 1st direction. Consider the spherical coverage requirement for 2nd direction in the
condition where the CDF of antenna beam gain for 1st direction meets the minimum spherical
coverage of 50%. (R4-2300949)

B Use Option 3 as baseline.

B Companies can also provide the evaluation for Option 1 and Option 5.

B FFS on details for requirement concept e.g., DL power level in Option 3, in section 1.2.9




As the proponent of Option 1, we assumed the UE was set in the Rx beam peak direction for both AOAs, then we can obtain a Complimentary Cumulative Distribution Function (CCDF) of all EIS dBm values. Since the EIS total spherical coverage requirements for simultaneous multi-Rx chain DL reception can’t meet the legacy spherical coverage requirements for the single direction considering the mutual interference between the beams from two AoAs and simultaneously choosing best Rx beam peak direction from two AoAs for all possible AoAs separation pairs can’t be guaranteed, we proposed to define Z dBm tolerance for simultaneous multi-Rx chain DL reception.
We agreed the functionality verification in Option 3 is an interesting idea to save the test time, and we support using Option 3 as baseline. But the key issue is how to choose the fixed DL power level, since the legacy spherical coverage requirements is an average EIS for all grid points, if choose it as the fixed DL power level, may it is too loose.
In last meeting, it was agreed for the simulation assumption for the DL power level, use Option 2 in proposal 1 as the starting point.
· Option 2: Re-use the legacy spherical coverage receiver sensitivity level (single probe) as the DL power for each probe to set the core requirement.  (R4-2302250)

Since in the legacy spherical coverage test, the receiver sensitivity level in each test point was decided by setting the UE is in the the Rx beam peak direction. In actual test for 2AOAs, it is difficult to set the same receiver sensitivity level for each probe as for 1AOA, considering the mutual interference between the beams from two AoAs. Therefore, some relaxation for setting DL power based on the legacy spherical coverage receiver sensitivity level may be still needed. 
In last meeting, the relaxation definition for UE RF requirement was discussed and the options as the WF listed:
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e Proposals
e Proposal 1: relaxation framework

o Option 1: Only ARotre used (applies to legacy EIS spherical coverage for deriving coverage
directions) (R4-2300146, R4-2301572, R4-2301622)

o Option 2: ARotre not used, instead relax coverage fraction (for example PC3 reduced from 50% to
F*50%) (R4-2300709)

o Option 3: Both AR>1re and relaxed coverage fraction needed (R4-2301759)
e Proposal 2: relaxation resolution
o Option 1: ... large AoA offset would not be relaxed by the same amount as with small AoA offset

Agreement:
B FrS




If Option 3 that only verify the UE functionality (e.g., go or no-go) under two AOAs is adopt in the test, it’s unnecessary to calculate the Complimentary Cumulative Distribution Function (CCDF) of all EIS dBm values for two AOAs, it just need count the ratio of qualified test points under the fixed DL power level. Therefore, the relaxation for the total spherical coverage requirements for two AOAs (based on legacy EIS spherical coverage for single direction) is not needed. 
In last meeting discussion for AoA separations, it was agreed:

· AoA offset value should be an integer multiple of the step size of the constant step size measurement test grid.
· In the simulation, all AoA separation values in the list {30°, 60°, 90°, 120°, 150°, 180°} shall be simulated.
And in the agreed UE simulation assumption, the antenna location at the UE could be the combination of the lists {front, back, top-side, left-side, right-side, bottom-side} (e.g., left and right, Right and Top, Left and top, .etc.)
Since different AoA offset and different panel angle offset will cause different performance, i.e., 
Under a certain antenna location, the different AoA offset will cause different coverage fraction to meet the legacy spherical coverage requirement in dBm or different spherical coverage requirement in dBm at the same coverage fraction with legacy single direction, and it’s obviously the bigger offset will cause less relaxation regardless from coverage fraction or from average EIS in dBm. Although it agreed multiple AoA separation values for simulation, whether the core requirements should be defined based the minimum AoA offset (30°) can be further discussed. 
Under a certain AoA offset, the different panel angle offset also will cause different coverage fraction to meet the legacy spherical coverage requirement in dBm or different spherical coverage requirement in dBm at the same coverage fraction with legacy single direction. To cover all possible UE implementation, the coverage fraction to count the qualified test point should be relaxed under a certain AoA offset.
Therefore, both of relaxed DL power level based on the peak EIS of legacy RX and relaxed coverage fraction (i.e., 50%) are needed. 
Proposal: The relaxation definition for 2AoAs should include both of the relaxation of the fixed DL power level based on the peak EIS of legacy RX and the relaxation of coverage fraction to count the qualified test point.
3. Conclusion

In this contribution, we proposed:
Proposal: The relaxation definition for 2AoAs should include both of the relaxation of the fixed DL power level based on the peak EIS of legacy RX and the relaxation of coverage fraction to count the qualified test point.
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