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1. Introduction
In ITU WRC-19, the unwanted emission requirements for the Earth exploration-satellite service (EESS) (passive) in the frequency band 23.6-24GHz was discussed.　As described in page 349 – 355 in [1], it was concluded that IMT base stations operating in the frequency range of 24.25-27.5GHz shall meet -33dBW/200MHz until 1st Sep. 2027 and -39dBW/200MHz after the date in order to protect the system.
In this contribution, we discuss on how to incorporate the above conclusion into the BS RF specifications.
2.	Discussion
2.1.	Summary of the EESS protection in ITU WRC-19
The unwanted emission limits for the EESS (passive) protection in the frequency band 23.6-24 GHz was concluded as follows: 

According to TABLE 1-1 in [1], a limit of -33dBW/200MHz apply for IMT base station with the “Active service band” (i.e., 24.25-27.5 GHz) brought into use until 1st Sep. 2027 and -39 dBW/200MHz after 1st Sep. 2027. Also the requirement is defined in total radiated power (TRP) metric which is the same as the unwanted emission requirements defined in TS 38.104/141-2.
2.2.	Requirement for the EESS (passive) protection
Figure 1 shows the relationship among the EESS (passive) band and NR FR2 operating bands. 

Figure 1: The relationship among the EESS (passive) band and NR operating bands
As mentioned in section 2.1, the unwanted emission requirement for the EESS (passive) protection may apply to BS operating within the “Active service band”. As shown in Figure 1, band n257 and n258 overlap with the “Active service band”. Hence band n257 and n258 can be considered for the new requirement.
In addition, for band-specific BS RF requirement, it is appropriate to introduce additional operating band unwanted emissions (OBUE) requirements. Thus, it is proposed to introduce new additional OBUE requirements for the EESS (passive) protection. It would be noted that the new requirements may apply in the frequency range 23.6 – 24 GHz even though part of the range falls in the spurious domain of band n257.
Proposal 1: Introduce new additional OBUE requirements for the EESS (passive) (23.6 – 24 GHz) protection
For BSs that support band n258, the new requirement may be applied to any BS, since the band completely overlaps with the “Active service band” as shown in Figure 1. On the other hand, for BSs supporting band n257, three typical overlapping cases can be considered as shown in Figure 2.
Case 1 (BS_A):	Completely-overlapped (BS supporting a frequency range completely overlapped with the “Active service band”)
Case 2 (BS_B):	Partially-overlapped (BS supporting a frequency range partially overlapped with the “Active service band”)
	Case 3 (BS_C):	Non-overlapped (BS supporting a frequency range not overlapped with the “Active service band”) 

Figure 2: Relationship between “Active service band” and Band n257
From an RF perspective, emission levels decrease with frequency offset from the edge of the operating band. Therefore, it is reasonable to interpret that the requirement may apply to BSs that support a frequency range that partially or completely overlaps with 24.25 - 27.5GHz. This means that the requirement applies to Case 1 and 2, but not to Case 3.
Proposal 2: The requirement for the EESS (passive) protection applies to any BSs that support a frequency range that partially or completely overlaps with “Active service band” (i.e., 24.25 – 27.5 GHz).
Finally, the following limits can be considered in 3GPP specifications:
· -3 dBm/200MHz (= -33 dBW/200MHz) which apply to BSs brought into use prior 1st September 2027
· -9 dBm/200MHz (= -39 dBW/200MHz) which apply to BSs brought into use after 1st September 2027
It is expected that the stricter limit will be permanently remained in the specification. Therefore, we propose to define a limit of -9dBm/200MHz and add a note indicating -3dBm/200MHz may apply to BS brought into use prior 1st September 2027.
Proposal 3: Define a limit of – 9dBm/200MHz in the frequency range 23.6 -24 GHz for the EESS (passive) protection, and add a note indicating a limit of -3dBm/200MHz may apply to BS brought into use prior 1st September 2027.
Based on the above discussion, new additional OBUE requirements for the EESS (passive) protection are proposed as Table 1.
Table 1: Proposed additional operating band unwanted emission basic limits for protection of EESS (passive)
	Frequency range
	Basic limit
	Measurement Bandwidth
	Note

	23.6 – 24 GHz
	-9 dBm
	200 MHz
	Applicable to BS operating in band n257 within 26.5 – 27.5 GHz and band n258 within 24.25 – 27.5 GHz. The requirement applies even though part of the range falls in the spurious domain. 
A limit of -3dBm/200MHz may apply to BSs brought into use prior 1st September 2027.



3.	Conclusion
In this contribution, the approach to incorporate the EESS (passive) protection applicable to band n257 and n258. The following proposals are obtained.
Proposal 1: Introduce new additional OBUE requirements for the EESS (passive) (23.6 – 24 GHz) protection
Proposal 2: The requirement for the EESS (passive) protection applies to any BSs that support a frequency range that partially or completely overlaps with “Active service band” (i.e., 24.25 – 27.5 GHz).
Proposal 3: Define a limit of – 9dBm/200MHz in the frequency range 23.6 -24 GHz for the EESS (passive) protection, and add a note indicating a limit of -3dBm/200MHz may apply to BS brought into use prior 1st September 2027.
Table 1: Proposed additional operating band unwanted emission basic limits for protection of EESS (passive)
	Frequency range
	Basic limit
	Measurement Bandwidth
	Note

	23.6 – 24 GHz
	-9 dBm
	200 MHz
	Applicable to BS operating in band n257 within 26.5 – 27.5 GHz and band n258 within 24.25 – 27.5 GHz. The requirement applies even though part of the range falls in the spurious domain. 
A limit of -3dBm/200MHz may apply to BSs brought into use prior 1st September 2027.



References
[1] World Radiocommunication Conference 2019 (WRC-19) Provisional Final Acts (https://www.itu.int/en/ITU-R/conferences/wrc/2019/Documents/PFA-WRC19-E.pdf)
image4.png




image2.png
TABLE 1-1

EESS (passive)
band

Active
service band

Active service

Limits of unwanted emission power from
active service stations in a specified bandwidth
within the EESS (passive) band!

23.6-24.0 GHz

22.55-23.55 GHz

Inter-satellite

—36 dBW in any 200 MHz of the EESS (passive) band for
non-geostationary (non-GSO) inter-satellite service (ISS)
systems for which complete advance publication
information is received by the Bureau before

1 January 2020, and —46 dBW in any 200 MHz of the
EESS (passive) band for non-GSO ISS systems for which
complete advance publication information is received by
the Bureau on or after 1 January 2020

24.25-27.5 GHz

Mobile

—33 dBW* in any 200 MHz of the EESS (passive) band
for IMT base stations®

—29 dBW" in any 200 MHz of the EESS (passive) band
for IMT mobile stations®

s

The unwanted emission power level is considered in terms of TRP. The TRP is to be understood here as the

integral of the power transmitted from all antenna elements in different directions over the entire radiation sphere,

a A limit of =39 dB(W/200 MHz) will apply to IMT base stations brought into use after
1 September 2027. This limit will not apply to IMT base stations which have been brought into use prior to this date.
For those IMT base stations, the limit of —33 dB(W/200 MHz) will continue to apply after this date.

N A limit of =35 dB(W/200 MHz) will apply to IMT mobile stations brought into use after
1 September 2027. This limit will not apply to IMT mobile stations which have been brought into use prior to this
date. For those IMT mobile stations, the limit of =29 dB(W/200 MHz) will continue to apply after this date.
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