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1	Introduction
In the previous meeting of RAN4 #98-e, the channel model for FR1 4x4 MIMO OTA was concluded as CDL-C UMa [1]. 
[image: ]
During email discussion of RAN4 #98-bis-e, it is found that only one beam become effective when the centre frequency is lower than 2.5GHz for CDL-C UMa, which means 4x4 MIMO can not be applied on such channel model [2].
This paper presents our findings and proposal on channel model for FR1 4x4 MIMO OTA.
2	Discussion
Based on R4-2106097 [3], which presents the reference channel model curves, the gNB beams selected by BS antenna filtering effect can be derived according to TR 38.901. And for higher frequencies, they are illustrated in the following figure.
[image: ]
Referring to the response by TE vender, the cause of different beam selection result between lower (one strongest beam selected) and higher frequency (two strongest beam selected) is that different BS array assumptions are used, i.e. 4x8 array for frequencies lower than 2.5GHz and 8x8 array for frequencies above 2.5GHz. Compared with higher frequencies, BS array with lower frequencies has the same beam width on azimuth and wider beam width on zenith. From the above figure, ZODs of the strongest beam and the second strongest beam have difference of 0.7 degree, which can be distinguished by 8x8 array, while can not be distinguished by 4x8 array. This phenomenon needs more study before concluding on whether CDL-C is an appropriate channel model for frequencies lower than 2.5GHz. And TE venders are encouraged to provide solutions on channel models optimization to afford 4x4 MIMO.
Observation: for CDL-C, ZODs of the strongest beam and the second strongest beam have difference of 0.7 degree, which can be distinguished by 8x8 array, while can not be distinguished by 4x8 array.
Proposal: TE venders are encouraged to provide solutions on CDL-C optimization to afford 4x4 MIMO.

3	Conclusion
Observation: for CDL-C, ZODs of the strongest beam and the second strongest beam have difference of 0.7 degree, which can be distinguished by 8x8 array, while can not be distinguished by 4x8 array.
Proposal: TE venders are encouraged to provide solutions on CDL-C optimization to afford 4x4 MIMO.
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Test Parameters for requirements

« Test Parameters for FR1 requirements

— RAN4 confirms that the CDL-C UMa channel model is adopted to define FR1 4x4
MIMO OTA requirements

— For FR1 2x2 MIMO OTA requirements, the channel model is FFS. Candidate
options are: CDL-A UMi, CDL-C UMa, CDL-C UMi. Other options are not
precluded
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Table 7.2.1-8: Channel model parameters for UMa CDL-C at 3.5 GHz|.

Cluster #. ;:::;'[“n‘:]g P°[‘:"°B;:" AODn[7]+| AOAin[]-| ZODin[]-|ZoAin[]]

10 0. 44215. | -37.4195.| -96.4031-| 96.7645- 90

| 2 76.6135 1.25. |[ 21.7362-]] 118.7405. |[ 98.4506-] _ 90-
Stsf::g":;t 3. 80.9935. | -3.4684. | -21.7362. | 118.7405.| 98.4506. 90.
beam 4. 85.0085- | -5.2294. | -21.7362. | 118.7405.| 98.4506- 90
5. 79.424. | -25215. | -33.5316. | -124.0196.| 100.8594 - 90

— 6 232.359.0 0. (Ces142-])| 171.2639- [(Ce9.1732-]|  90-
Strongest 70 2353520 | -2.2185. | -6.5142. | 171.2639.| 99.1732. 90
beam 8. 239.44 . 39794. | -6.5142. | 171.2639-| 99.1732+ 90
9. 2403160 | -7.42150 | 414581 | 51.4188. | 106.3995. 90

10+ 289.6275. | -7.1215. | -49.2149. | 62.9864. | 94.4761. 90

110 299.7745.| -10.7215. | 46.1367. | -41.2744. | 107.4834. 90

12. 340.764- | -11.1215- | -70.697- | 42.5606- | 92.3083- 90
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