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Introduction
The International Telecommunication Union World Radiocommunication Conference 2019 (WRC-19) concluded in Sharm el-Sheikh, Egypt, on November 22, 2019. Among other important outcomes, an internationally recognized primary mobile allocation for licensed/IMT networks deployments within the 24.25 to 27.5 GHz band was created [1]. To this WRC primary mobile band, one critical aspect is the limits of unwanted emission power from active service stations in a specified bandwidth within the EESS (passive)[footnoteRef:1] band where EESS passive band is 23.6-24 GHz and the active service band is 24.25-27.5 GHz. WRC-19 had reached an agreement on the EESS unwanted emission limits. [1:  EESS (passive) stands for Earth Exploration-Satellite Service – Passive Spaceborne Remote Sensing] 

[bookmark: _Hlk30444725]3GPP band n258 frequency ranges from 24.25 to 27.5 GHz, which is identical to the aforementioned WRC primary mobile allocation. However, the current 3GPP band n258 EESS-protection related specifications were not derived based on WRC-19 agreed EESS unwanted emission limits. The fact is that band n258 specifications were defined before WRC-19; at that time, the WRC-19 agreed EESS unwanted emission limits were non-existent.
Given that the WRC-19 unwanted emissions limits for the 24.25 to 27.5 GHz band were adopted by consensus with formal approval by all ITU member nations present at the meeting and no opposition from any single administration, it is expected that ITU member nations implement the decisions from WRC-19 into their domestic rules and national Table of Frequency Allocations. 
Therefore, the proponents would like to urge 3GPP RAN4 to revise current band n258 specifications based on the WRC-19 agreed EESS unwanted emission limits. And the proponents would also like to urge RAN4 to start the work now, but not to wait for administrations’ adoption of the WRC-19 agreed EESS unwanted emission limits to complete.

Discussion
Summary of the WRC-19 EESS unwanted emission limits
A summary of the WRC-19 agreement related to EESS unwanted emission limits is given below:
For 5G Base stations:
· -33 dBW in any 200 MHz of the EESS (passive) band for IMT/5G base stations brought into use before 1st September 2027.
· -39 dBW in any 200 MHz of the EESS (passive) band for IMT/5G base stations brought into use after 1st September 2027. 
· The -39 dBW/200 MHz limit will not apply to 5G base stations which have been brought into use prior to this date. 
· For those base stations, the limit of -33 dBW/200 MHz will continue to indefinitely apply after this date.
For 5G User equipment:
· -29 dBW in any 200 MHz of the EESS (passive) band for IMT/5G user equipment brought into use before 1st September 2027.
· -35 dBW in any 200 MHz of the EESS (passive) band for IMT/5G user equipment brought into use after 1st September 2027. 
· The -35 dBW/200 MHz limit will not apply to UEs which have been brought into use prior to this date. 
· For those UEs, the limit of -29 dBW/200 MHz will continue to indefinitely apply after this date.

Note that these out-of-band emission limits are equally applicable to all license holders within the band.

Needs to revise band n258 specifications based on WRC-19 EESS unwanted emission limits
The current 3GPP band n258 EESS-protection related specifications were not derived based on WRC-19 agreed EESS unwanted emission limits. Take UE A-MPR requirement for example, it was specified to meet CEPT -38 dBW/200 MHz limit, instead of the WRC-19 agreed limits. Comparing the CEPT limit against the WRC-19 limits, there exists an up to 9 dB difference, more relaxed on the WRC side. It can be said that the current band n258 UE A-MPR requirement maybe over-specified, and therefore may over limit UE uplink transmit power. In current 3GPP specification 38.101-2 [2], A-MPR for band n258 power class 1 UE is specified to 9 dB. That is a large power back-off relative to the UE maximum output power. Allowing large UE power back-off tends to degrade UE performance. When 3GPP revises this UE A-MPR based on WRC-19 agreed EESS unwanted emission limits, the UE A-MPR is expected to reduce, thereby making more power available in UE uplink transmission.
It is well known that the cell coverage of a Millimeter Wave band, such as n258, is limited due to high propagation loss in high frequencies; furthermore, the cell coverage tends to be further limited by the UE uplink link budget due to the way the 3GPP mobile network technology is devised (With 3GPP mobile network technology, the uplink link budget tends to be weaker than the downlink’s). In order not to unnecessarily hurt the UE performance in band n258 and thereby devalue this WRC primary mobile band, RAN4 should revise band n258 relevant specifications based on the WRC-19 agreed EESS unwanted emission limits. 
Although a discussion about UE is used above to illustrate the importance of revising band n258 specifications, a similar discussion can be made about BS. Hence, when RAN4 revises band n258 relevant specifications based on the WRC-19 agreed EESS unwanted emission limits, it should work on both the BS and the UE parts.

Band n258 to implement WRC-19 phase-1 EESS limits only for now, and leave phase-2 limits for a future revision
It can be seen that the WRC-19 agreed EESS unwanted emission limits come in two phases. The phase-1 EESS limits apply before 1st September 2027 and the phase-2 EESS limits apply after. The phase-2 limits will tighten up the phase-1 limits by 6 dB in 7 years, counting from today. One argument behind the 6 dB tighter limits after September 2027 is assuming that future filter technology advancement may be able to achieve such stringent unwanted emission limits by September 2027. The proponents would like to note that such an assumption may or may not come true. 
Clearly, two phases limits are more complex to implement into band n258 specifications than single phase limits. Furthermore, how meaningful it is to implement phase-2 limits into band n258 specifications today, banking on future filter technology advancement after 7 years, is questionable. For example, suppose RAN4 revises current band n258 specifications to implement both phase-1 and phase-2 limits into band n258 specifications today, and if by September 2027 phase-2 limits are deemed not achievable then RAN4 would need to revise band n258 specifications again. Alternatively, RAN4 can choose to revise current band n258 specifications to implement phase-1 limits only for now and leave phase-2 limits for a future revision, when applicable.
For the aforementioned reasons, the proponents believe that the best approach is for RAN4 to revise current band n258 specifications to implement WRC-19 agreed phase-1 EESS limits only for now, and leave phase-2 limits for a future revision, when applicable.

Conclusion
The proponents believe that RAN4 should revise current band n258 specifications to implement WRC-19 agreed phase-1 EESS limits only for now, and leave phase-2 limits for a future revision, when applicable. And the proponents would urge RAN4 to start the work now, but not to wait for administrations’ adoption of the WRC-19 agreed EESS unwanted emission limits to complete.
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