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1 Introduction
At the last RAN4 meeting, it was agreed that RAN4 should have further analysis on the EIPR requirements taking antenna element number. Also, it was agreed that RAN4 should check if the parameters for FR2-1 could be reused for evaluation of CDF of coverage. This paper shows our views on antenna element number and antenna panel number related to these discussions.
2 Discussion
2.1 Background

In RAN4#100-e, we discussed minimum peak EIRP and spherical coverage. The excerpt from the approved WF for 60 GHz UE RF requirements at the last meeting [1] is shown below:


Excerpt from WF on 60 GHz UE RF requirements [1]
· Issues 1-1.4 and 5: Power class antenna size assumption and Handheld UE minimum peak EIRP

· Q: How do we develop the UE EIRP requirements considering both antenna array size and PA performance are still under discussion?

· Agreement: Have further analysis on the UE EIPR requirements taking both antenna element number and PA performance

· Include multiple antenna element numbers

· Practical form factor should be considered in the analysis

· Issue 1-1.5.3: Handheld UE CDF of coverage, i.e., spherical coverage

· Q: Can we decide the number of antenna arrays to be used for spherical coverage development?

· Agreement: Check if the parameters in R4-1801202 could be reused for evaluation of CDF of coverage



As above, for 60GHz EIPR requirements, it is required to discuss antenna element number. Also, for 60GHz spherical coverage requirements, it is required to check if the parameters for FR2-1 could be reused. This paper shows our views on antenna element number and antenna panel number (one of the FR2-1 parameters). 
2.2 Antenna element number for analysis of minimum peak EIRP
The antenna element number is a very important factor for analyzing min peak EIRP. For the band in FR2-1, 4 antenna elements per panel have been popularly used in commercial terminal and RAN4 as a baseline assumption to derive various RF requirements. However, as many antenna elements as possible are recommended to ensure performance (peak power, cell coverage) because the band in FR2-2 has a higher frequency than the existing band. At the last meeting, it has been analyzed by some companies that at least 16 antenna elements are required at 60GHz to reach EIRP levels similar to FR2-1. [2][3]
On the other hand, it is also shown that there are some concerns about increasing the antenna element number. For example, the issues such as antenna panel size (co-existence with FR2-1 panel) and power consumption are mentioned [2][4]. Especially regarding the antenna panel size, it is popular for existing terminals to have multiple antenna panels for FR2-1, and if the antenna panel for FR2-2 cannot be shared with the panel for FR2-1, it is a serious concern. Therefore, 16 elements are preferred as antenna elements assumption, but may be reduced depending on the analysis results of each company. However, we think that at least 8 antenna elements is necessary to ensure the acceptable performance.
Proposal 1: As assumption for the antenna element number, 16 antenna elements is appropriate. For FR2-2, this can guarantee EIRP performance similar to FR2-1.
Proposal 2: In order to solve the issues such as antenna size, it may be possible to assume the antenna element number to be 8 elements. RAN4 need further discussion based on the analysis results of each company.
2.3 Antenna panel number for evaluation of CDF of coverage
We show our views on if the parameters in R4-1801202[5] could be reused for evaluation of CDF of coverage. R4-1801202 is a WF that shows the assumptions for spherical coverage that RAN4 discussed for FR2-1 (target band is n257). In this assumed parameter of WF, the number of antenna panels is between 1 and 3. That is, the spherical coverage requirement was derived including the case where there is only one antenna panel. On the other hand, it is popular that current commercial terminals supporting FR2-1 bands have two or more antenna panels. Therefore, there is a large gap between the requirement values in the 3GPP specification and the actual values of commercial terminals. We can reuse part of the parameters of R4-1801202, but it is appropriate that the assumption of 1 antenna panel should be excluded from consideration.
Observation 1: It is popular that current commercial terminals supporting FR2-1 bands have two or more antenna panels. For EIRP spherical coverage requirements, there will be a large gap between the 3gpp requirements and the actual performance.
Proposal 3: For the assumption for spherical coverage for FR2-2, 1 antenna panel is excluded from consideration. It should be 2 or more.
.
3
Conclusion

This paper shows our views on antenna element number and antenna panel number. Here we summarize our observations and proposals:
Proposal 1: As assumption for the antenna element number, 16 antenna elements is appropriate. For FR2-2, this can guarantee EIRP performance similar to FR2-1.
Proposal 2: In order to solve the issues such as antenna size, it may be possible to assume the antenna element number to be 8 elements. RAN4 need further discussion based on the analysis results of each company.
Observation 1: It is popular that current commercial terminals supporting FR2-1 bands have two or more antenna panels. For EIRP spherical coverage requirements, there will be a large gap between the 3gpp requirements and the actual performance.
Proposal 3: For the assumption for spherical coverage for FR2-2, 1 antenna panel is excluded from consideration. It should be 2 or more.
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