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1. Introduction
In ITU WRC-19, the limits for the Earth exploration-satellite service (EESS) (passive) protection in the frequency band 23.6-24GHz were agreed [1]. In the last RAN4 meeting, the following agreements were made in WF [2]: 
	RAN4 #94 [2]
· Limits will based on Resolution 750 and be expressed in dBm/200 MHz.
· A phased approached will be applied, with two sets of limits listed on a equal basis, each with a Note. The note to the lower limit would indicate that it applies to BS brought into use after 1 September 2027. The note to the higher limit would indicate that it applies to BS brought into use on or before 1 September 2027.
· Applicability in terms of frequency range: Limits apply when any part of the BS transmitted carrier(s) falls within 24.25 GHz to 27.5 GHz.
· Limits will be expressed as both OBUE limits and spurious emission limits
· Limits will also apply for Receiver spurious emissions
· The test tolerance in TS 38.141-2 will be TT=0, based on the EESS protection limit being a regulatory requirement.



In this contribution, we further discuss on how to incorporate the limits into the BS RF specifications.
2.	Discussion
2.1.	Limits agreed by ITU WRC-19
The unwanted emission limits for the EESS (passive) protection in the frequency band 23.6-24 GHz was concluded as follows [1]: 
[image: ]
2.2.	Requirement for the EESS (passive) protection
Figure 1 shows the relationship among the EESS (passive) band, NR FR2 operating bands and corresponding OBUE and spurious domains, and table 1 compares the RAN4 emission requirements with the EESS protection requirements.
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Figure 1: The relationship among EESS (passive) band, NR operating bands and corresponding OBUE and Spurious domain.  


Table 1: Comparison of OBUE, spurious emissions and EESS protection limits
	Frequency range
	OBUE
	General TX spurious emissions
	General RX spurious emissions
(Band n257)
	Limits agreed by WRC-19

	
	Category A
(Band n258)
	Category B
(Band n258)
	Category A
 (Band n257)
	Category B (Band n257)
	
	

	23.6-24GHz
	f < fmax:
-20dBm/MHz
∼
-5dBm/MHz
	f fB:
-20dBm/MHz
∼
-5dBm/MHz


fB  f < fmax:
-10dBm/10MHz
∼
-5dBm/10MHz
	-13dBm/MHz
	-10dBm/10MHz
	-10dBm/10MHz
	After Sep. 1, 2027:
-33dBW/200MHz
= -3dBm/200MHz
≃ -26dBm/MHz
≃ -36dBm/10MHz

Before Sep. 1, 2027:
-39dBW/200MHz
= -9dBm/200MHz
≃ -32dBm/MHz
≃ -42dBm/10MHz



For frequency domain, from figure 1, EESS band overlaps with OBUE domain of band n258 and spurious domain of band n257. Table 1 shows that EESS protection limits are stricter than RAN4 emission requirements including OBUE, TX, and RX spurious emissions. Therefore, it is reasonable to consider OBUE, TX and RX spurious emissions requirements for EESS protection.
Observation 1: The limits for EESS protection are stricter than RAN4 OBUE, TX and RX spurious emissions requirements.
For time domain, basically, the EESS protection limit is considered to apply for any time period. According to TS38.104, the applicable period for RX spurious emissions is explicitly stated that the requirement applies only during the transmitter OFF period, while the applicable period for OBUE and TX spurious emissions are not described. That is, OBUE and TX spurious emissions apply for any period regardless of the state of the transmitter (transmitter ON period, transmitter OFF period or transient period). If this understanding is correct, we may not need to consider Rx spurious emissions for EESS protection. However, the correct understanding on applicable period for OBUE and TX spurious emissions requirements need be further checked and clarified.
Observation 2: In TS 38.104, there is no description about applicable period for OBUE and TX spurious emissions requirements.
[bookmark: _GoBack]Proposal 1: 	Clarify the applicable period of OBUE and TX spurious emissions requirements.
Proposal 2: 	If TX spurious emissions is applied regardless of transmitter ON, transmitter OFF or transient period, RAN4 introduces EESS protection requirements as OBUE and TX spurious emissions requirements. Otherwise, RAN4 introduces EESS protection requirements as OBUE, TX spurious emissions and RX spurious emissions requirements.

An example of text for EESS protection is shown below. Note that for spurious emissions, we can refer to the OBUE requirements to avoid redundant specifications.
------------------------------Text example for additional OBUE requirements for EESS protection-------------------------------
[bookmark: _Toc21127673][bookmark: _Toc29811882]9.7.4.3.4	Earth exploration-satellite service (EESS) (passive) protection
When any part of BS transmitted carrier(s) falls within 24.25 – 27.5 GHz, the level of emissions in the band 23.6 – 24 GHz, measured in a 200 MHz filter bandwidth, shall not exceed the maximum emission TRP level shown in table 9.7.4.3.4-1. This requirement applies in the frequency range 23.6 – 24 GHz even though part of the range falls in the spurious domain, and applies during the transmitter ON period, the transmitter OFF period and the transient period.
Table 9.7.4.3.4-1: Operating band unwanted emission basic limits for EESS (passive) protection
	Frequency range
	Basic limit
	Measurement Bandwidth
	Note

	23.6 – 24 GHz
	-9 dBm
	200 MHz
	This requirement applies BSs brought into use before 1st September 2027.

	
	-3 dBm
	200 MHz
	This requirement applies 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 observations and proposals are obtained.
Observation 1: The limits for EESS protection are stricter than RAN4 OBUE, TX and RX spurious emissions requirements.
Observation 2: In TS 38.104, there is no description about applicable period for OBUE and TX spurious emissions requirements.
Proposal 1: 	Clarify the applicable period of OBUE and TX spurious emissions requirements.
Proposal 2: 	If TX spurious emissions is applied regardless of transmitter ON, transmitter OFF or transient period, RAN4 introduces EESS protection requirements as OBUE and TX spurious emissions requirements. Otherwise, RAN4 introduces EESS protection requirements as OBUE, TX spurious 
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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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