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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The UE RF requirement for FR2 multi down link reception was warmly discussed in the past several RAN4 meetings. How to specify the condition of the AoA pair is hot topic of the WI. And some progresses and consensus were reached in the last RAN4 meeting #105 [1]. Firstly, Fixed relative AoA separation was taken as the starting point for further study and discussion. Secondly, several options for fixed relative separation of AoA1 and AoA2 were proposed and the number of angular separations including the values of separations were going to be further discussed and specified.
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This contribution presents our considerations and proposals on the range of AoA angular separation and candidate angular separation values for UE RF testing of FR2 multi Rx DL

2 Discussion
In this contribution, the reasonable range of AoA angular separation is considered from two aspects, i.e. the capability and challange of OTA chamber setup, and the scenario of network deployment.
For the minimum AoA angular separation, the consensus is reached in the SI of FR2 OTA test enhancement from the limitation of test system capability perspective, i.e. 30 degree is the minimum value of AoA angular separation for the setup of “full degrees of freedom for AoA1 with fixed angular offset between AoA1 and AoA2”. [2]
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On the other hand, from the point of network deployment, the contribution [3] shows their analysis on the deployment scenarios with good coverage, modest coverage and poor coverage. And the conclusion is provided that small AoA angle separation will never occurs in all the deployment scenarios, which coincides with the conclusion in the contribution [4].
From the above two aspect considerations, the minimum AoA angular separation is proposed to be 30 degree.
For the maximum AoA angular separation, 150 degree AoA angular separation is confirmed from test system feasibility aspect, and whether the values beyond 150 degree (i.e. 150 degree to 180 degree) can be satisfied in OTA chamber need further study, because of blocking issue and signal interference issue, and so on. Regarding user scenarios in the actual network deployment, the 180 degree of azimuth angle separation from top-view is possible user case that UE encounters. However, when taking elevation view into account, the AoA angular separation can hardly be 180 degree, because of the different height between the base station and the UE. The Top view and the Elevation view are illustrated as below.
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So, 180 degree AoA angular separation is not an actual user case in reality,  and it is no need to extend the maximum AoA angular separation to 180 degree. With the agreement that 150 degree is a feasible AoA angular separation for test system setup, it is proposed to limit the maximum AoA angular separation as 150 degree.
From the above analysis, the range AoA angular separation is proposed as 30 degree to 150 degree.
Proposal 1: The range AoA angular separation is proposed as 30 degree to 150 degree.
Talking about the value of AoA angular separation, we share our view from test system setup aspect and from UE capability aspect. For test system, if the above Proposal 1 is adopted, it is sure that the any angular separation between 30 degree and 150 degree can be easily achieved with proper design of turn table and positioner. However, for UE, how many AoA angular separation can conform with RF requirement is a cost-performance balance issue, related to UE ID, number of antenna panels, material of UE covers and so on. Therefore, it is proposed that UE can satisfy the RF requirement with UE’s declaration on the preferred fixed AoA separation between 30 degree to 150 degree.
Proposal 2: It is proposed that UE can satisfy the RF requirement with UE’s declaration on the preferred fixed AoA separation between 30 degree to 150 degree.

3 Conclusions
This paper discussed about the proper range of AoA angular separation for FR2 multi Rx RF requirement, and provided the proposal on choosing the value of AoA angular separation.
Proposal 1: The range AoA angular separation is proposed as 30 degree to 150 degree.
Proposal 2: It is proposed that UE can satisfy the RF requirement with UE’s declaration on the preferred fixed AoA separation between 30 degree to 150 degree.
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Issue 1-2-3: Minimum AoA angular separation for UE RF testing

o Proposals~
o Option 1 (R&S, Keysight, Qualcomm): 30° for option 2a
Option 2 (vivo): At least 15 and the value could be 15, 30, 45... for option 2a+

°

©  Option 3 (Xiaomi): The angular difference of two AgAs should cover certain small range so that the scenario
that “single antenna module is used to receive two AoAs simultaneously” should not be excluded. (Moderator’s
note: any specific suggestion on the min. separation?) -

o Option 4 (R&S): In the range of 15 to 20° for option 3. Limited by the DUT capability for option 4. «

¢ Agreement: o
o 30° for option 2a based on the limitation of test system capability.
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=111 Test set up assumption for UE RF requirement.

o Proposals.

o Option 1: fixed relative AoA separation: The UE RF requirement is based on a test system that can
support multiple fixed relative AoA locations during test. (R4-2218042, R4-2218755)

o Option 2: variable relative AoA separation: Consider K sample(s) in the legacy spherical coverage
of 50%-xile|in one panel and all samples in the other panel for evaluating CDF of multi-Rx.
Assume all K sample(s) to be selected at the same point of CDF 50%-xile considering the lowest
received power. (implied in R4-2218528)

.
Y
Agreement (in chairman notes): +

W Take Option 1 as the starting point »
B Multiple fixed orientation of the AoAs or single fixed orientation of AoA can be considered for test.

B Multiple fixed AoA offset values or single fixed AoA offset value can be considered for core requirement
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=113 AoA separation for UE RF requirement.

o Proposals for test systems that can support fixed relative separation of AoA1 and AoA2 during test: »

o

o

Option 1: define requirements that the UE can satisfy for any one AoA separation of UE’s choice:
If the eventual UE RF requirement depends on sensitivity measurements at each grid point, the UE
is allowed to meet the requirement for its (singular) choice of preferred fixed AoA separation. AoA
separation choices available to the UE would be agreed separately. (R4-2218042)

Option 2: define exclusion zone: When AoAL is swept over the full sphere, A0A2 is swept over
angles that are outside of the exclusion zone calculated from AoAL, such that AcA2¢Ze, where Ze
defines the exclusion zone as a function of AoAl (e.g. AoAl - d,theta < Zetheta < AoAl + d.theta
and AoAl - d,phi < Ze,phi < AoAL + dphi). Further study and discussion is needed to determine
d.theta and d.phi.. (R4-2218166)

.

Agreement (in chairman notes): «

B FFS on the number of angular separations including values for the UE RF requirements. »




