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1
Introduction
Agreements about BS assumption and channel model definitions for MIMO OTA are captured in TR38.827 [1], and also some more consensus are achieved and/or approved in RAN4#92-bis meeting. However, some details shall be clarified to make the MIMO OTA test definitions be more solid. Hence, we share our observations and views on BS assumption and channel model in this paper, respectively.
2
About BS Antenna Assumption 
Some background for reference firstly, to associate following discussions:
· BS antenna layout assumption is defined as Figure 1, we further use Figure 2 to show the conceptual architecture. 
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Table 7.2-7: BS Antenna Parameters

- - Parameter value
Parameter description Symbol
FR1525GHz | FR1>2.5GHz FR2
N Antenna panels in verical dimension Wy 1 1 1
Antenna panels in horizontal dimension Ny 1 1 1
Elements per panel in vertical dimension e Z B B
" Elements per panel in horizontal dimension e s s 6
Number of polarizations per panel P 2 2 2
N Element spacing in horizontal dimension (1) O 05 05 05
Element spacing in vertical dimension (2.) dv 05 05 05

Antenna element radiation patterns, including orientation of the element main polarization components as well as
orientation of the antenna array for both FR1 and FR2 are as in the example pattern in Table 7.3-1 of TR38.901. The
antenna element parameters are Oqs = 65°, 9345 = 65°, Amax = 30dB. SLAY = 30dB, Gy =8 dBi.

- It is assumed the co-polarized elements of the array are combined to a single RFF port, i.c. they compose an antenna
array that can form beams by setting certain weiglts per element. Weight vector for the first polarization and for the
second polarization is

- _
@11 = g, { L exp (_,an)} € C*MeNe, (12:)
- ‘ Mg Ne %o
where ey g n, is the location vector of transmit antenna element 7 = 1. . M, and ¢ Ne, and fiy. gy is @

spherical unit vector denoting the target beam direction. Determination of beam directions 7, g is TBD.

Random initial phase {D%,. % ®* ¥ } are not used for the different polarization combinations (68, 68, 46,

49). Instead, a fixed and pre-defined set of initial phases {®£%,®5¢, &%, ®£%) of Table 7.2-8 and a scalar random
initial phase_term @, ,,~Uni(—T,) is used for each ray m of each cluster .
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Figure 1. BS antenna parameters, cpatured from [1]
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Table 7.2-7: BS Antenna Parameters

Parameter description symbol CUFEE
4 o FR152.5GHz FR1>2.5GHz FR2
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5 Number of polrizations per panel P
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Figure 2. BS antenna conceptual architecture
· BS beam direction is defined as below.
· For NR FR1 MIMO OTA, 2 strongest transmitting beams are selected from the pre-defined beam grid based on their proximity to the strong clusters of each FR1 channel model
· For NR FR2 MIMO OTA, 1 strongest transmitting beam is generated from BS, the direction of this beam towards the strongest cluster of each FR2 channel model
However, there are some definitions shall be clarified:

(1) How many BS antenna elements (i.e. MxN array) shall be selected for the “FR1 2 strongest transmitting beams” and “FR2 1 strongest transmitting beam”?
After BS antenna element selection rule is defined, the following question is:

(2) Which exact antenna elements (i.e. antenna location vector) shall be selected for the “FR1 2 strongest transmitting beams” and “FR2 1 strongest transmitting beam”?

Proposal1: For FR1, BS antenna element selection rule shall be defined for the 2 strongest transmitting beams, including antenna array size and antenna location vector.
Proposal2: For FR2, BS antenna element selection rule shall be defined for the 1 strongest transmitting beam, including antenna array size and antenna location vector.

3
About Channel Model – Strong Cluster
Let’s recap the background firstly:

· BS beam direction is defined as below.
· For NR FR1 MIMO OTA, 2 strongest transmitting beams are selected from the pre-defined beam grid based on their proximity to the strong clusters of each FR1 channel model
· For NR FR2 MIMO OTA, 1 strongest transmitting beam is generated from BS, the direction of this beam towards the strongest cluster of each FR2 channel model
The ambiguous definition is that “what’s criteria of the strong clusters” for FR1?
Proposal3: For FR1, criteria of the strong clusters shall be defined.

We further share our view on this topic:
Proposal4: To define “cluster group”, the definition is the clusters have all the same AOD, AOA, ZOD, ZOA.
Proposal5: For FR1,
· The 1st strong transmitting beam is toward to the 1st strong cluster group 

· The 2nd strong transmitting beam is toward to the 2nd strong cluster group
4
About Channel Model – Random Initial Phases
The BS beamforming weights (αme,ne) for antenna elements are used and the BS antenna signals are summed for BS hybrid beamforming. Here, the random initial phases Φn,m are used for sub-paths, but not for the different polarization combinations (θθ, θϕ, ϕθ, ϕϕ) [1].
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In our understanding, the random initial phases Φn,m would lead to random performance estimation result. It means that the performance estimation variance are expected for different round estimations.
Proposal6: Define a fixed initial phases for sub-paths.
5
Conclusion
We share our understanding and view on BS assumption and channel model details. The proposals are collected here:
【About BS Antenna Assumption】
Proposal1: For FR1, BS antenna element selection rule shall be defined for the 2 strongest transmitting beams, including antenna array size and antenna location vector.
Proposal2: For FR2, BS antenna element selection rule shall be defined for the 1 strongest transmitting beam, including antenna array size and antenna location vector.

【About Channel Model – Strong Cluster】
Proposal3: For FR1, criteria of the strong clusters shall be defined.

Proposal4: To define “cluster group”, the definition is the clusters have all the same AOD, AOA, ZOD, ZOA.

Proposal5: For FR1,

· The 1st strong transmitting beam is toward to the 1st strong cluster group 

· The 2nd strong transmitting beam is toward to the 2nd strong cluster group

【About Channel Model – Random Initial Phases】
Proposal6: Define a fixed initial phases for sub-paths.
4
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The following equations apply for the NLOS clusters and the LOS path, respectively:
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