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Introduction
As a result of RAN4#104-bis-e meeting, and captured in R4-2217467 (Way Forward on NR NTN Enhancements Part1), following options were considered as starting point for future RAN4 meetings for “Above 10 GHz band” introduction:
· Option 1: the downlink frequency range 17.7-20.2 GHz, the uplink frequency range 27.5-30.0 GHz for NTN Ka-band definition (i.e. spectrum allocated by ITU to FSS).
· Option 2: the downlink frequency range 19.7-20.2 GHz, the uplink frequency range 29.5-30.0 GHz for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS).
· Option 3: the downlink frequency range 17.3-17.7 GHz, the uplink frequency range 29.5-30.0 GHz for NTN Ka-band definition (the DL part is out of frequency range of current harmonized Ka band)
· Option 4: define multi bands in this frequency range i.e. one band as option 1 and another band as option 2; and/or another band as option 3
· Other options not precluded 
For further information please also see GTW Agreement on 18/10/2022 and R4-2217496 (Email discussion summary for [104-bis-e][312] NTN_enh_Part1).
This TDoc proposes a solution to address the definition of initial Ka band NTN bands. Further regulatory background on the Ka-band is provided as a separate contribution.
Discussion
When satellite operators refer to “Harmonized Ka-band”, we typically refer to the Ka-band range that has been defined for FSS operations, which include both fixed Earth Stations and Earth Stations in Motion – ESIMs. 
Earth Stations is the term used in regulatory to identify satellite terminals with a high gain antenna, ranging from gateways to Very Small Aperture Terminals (VSAT).
Earth Stations in Motions are Earth Stations that are able to move, typically mounted on a moving platform such as a vehicle, a ship or an aircraft.  In fact, the historical term of ESIMs was Earth Stations On Moving Platforms (ESOMP).  An ESIM can also be informally referred to as a “mobile VSAT”, which is a term that has better applicability from a technical standpoint, because ESIMs and fixed Earth Stations exhibit the same technical characteristics.
Observation 1: According to the ITU-R, ESIMs operate in the FSS spectrum, owing to their common characteristics with fixed Earth Stations.
For the identification of the “harmonized Ka band” FSS spectrum applicable to ESIMs in particular, the following two WRC-15 and WRC-19 resolutions can be referred to:
- RESOLUTION 156 (WRC-15) – Establishes use of 19.7-20.2 GHz and 29.5-30.0 GHz by earth stations in motion communicating with GSO
- RESOLUTION 169 (WRC-19) – Establishes use of 17.7-19.7 GHz and 27.5-29.5 GHz by earth stations in motion communicating with GSO
Further to those resolutions, WRC-23 has in its agenda the discussion of harmonized ranges for NGSO ESIMs as well.  However, at present, NGSO ESIMs are considered out of scope of this WI. 
NGSO FSS fixed Earth Stations, on the other hand, are considered in-scope for this WID.
The FCC defines the Ka-band range as well, with two definitions that combined cover virtually the entire harmonized Ka-band range.
FCC Title 47 - CFR § 25.103 defines “Conventional Ka-band”:
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Furthermore, with FCC Notice FCC-20-158, the FCC introduces the remainder of the Ka-band range as “extended Ka-band”:
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Observation 2: when considering the FCC definition of “Conventional Ka band” and “Extended Ka band”, the UL (Earth-to-space) range recognized by the FCC for FSS, particularly GSO FSS, effectively fully includes the whole harmonized Ka band UL range of 27.5-30.0 GHz.  As the recognized band segments of 27.5-28.35 GHz, 28.35-28.6 GHz, 28.6-29.1 GHz and 29.25-30.0 GHz
It must be noted that the 19.4-19.6 GHz space-to-earth sub-segment is outside of the blanket licensing due to its use for feeder links of sub-6 GHz MSS services (e.g. Iridium), and therefore is subject to coordination.
Specific to the 27.5-28.35 GHz range, the FCC establishes rules of operation for Earth Stations in FCC Title 47 CFR § 25.136.  
But nonetheless authorizes their operation, albeit with specific limits, in FCC Title 47, CFR § 25.202.  For the shared range of 27.5-28.35 GHz, the FCC does not prevent earth station deployment, but establishes its rules of operation.
Observation 3: the FCC does in fact not prevent satellite operation in the 27.5-28.35 GHz range, it just regulates it.
The FCC further defines the 17.3-17.7 GHz space-to-Earth range available to satellite FSS, as part of the “extended Ka band”.  This range will likely be of interest for satellite operators, but we consider it with a lower priority compared to the “harmonized Ka band” defined as of today by WRC, which the 17.3-17.7 GHz range falls outside of.
Observation 4: It should also be noted that presently, networks supporting fixed and moving VSAT terminals in Ka-band do not operate with a fixed duplex spacing configuration. DL (space-to-Earth) and UL (Earth-to-space) pairing configurations can be picked arbitrarily.

Thus, in order to continue discussion and progress RAN4 work for NR-NTN_enh-Core Rel-18 WI, the current Tdoc proposes the following for RAN4#105:
Proposal 1: For the Ka-band Uplink NTN band definition, consider the following options:
· Option 1: Define one NTN band covering the full harmonized Ka-band earth-to-space range of 27.5-30.0 GHz, with specific Network Signaling (NS) to address regional-specific requirements and restrictions. 
· Option 2: Define three NTN bands for Ka-band Uplink. 
· [bookmark: _Hlk118721468]One band covering the full harmonized Ka-band earth-to-space range of 27.5-30.0 GHz applicable for Region 1, Region 3 and Region 2 countries except the United States 
· Additional two bands for the US market, and countries deploying the same assignments:
· one for the 27.5-28.35 GHz range, 
· one for the 28.35-30.0 GHz range. 
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Figure: Example of Proposal 1 - Option 2

Proposal 2: For the Ka-band Downlink NTN band definition, define one NTN band covering the full harmonized Ka-band space-to-earth range of 17.7-20.2 GHz for Regions 1, 2 and 3.
Proposal 3: Any additional region or country-specific requirements can be addressed via additional Network Signaling (NS).
Proposal 4: FFS on whether or not NTN band definitions covering the satellite NTN Ka-band should have fixed DL-UL duplex spacing, or whether DL (space-to-Earth) and UL (Earth-to-space) pairing configurations should be kept flexible.

Conclusion
Proposal 1: For the Ka-band Uplink NTN band definition, consider the following options:
· Option 1: Define one NTN band covering the full harmonized Ka-band earth-to-space range of 27.5-30.0 GHz, with specific Network Signaling (NS) to address regional-specific requirements and restrictions.
· Option 2: Define three NTN bands for Ka-band Uplink. 
· One band covering the full harmonized Ka-band earth-to-space range of 27.5-30.0 GHz applicable for Region 1, Region 3 and Region 2 countries except the United States  
· Additional two bands for the US/FCC market, and countries deploying the same assignments:
· one for the 27.5-28.35 GHz range, 
· one for the 28.35-30.0 GHz range. 
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Figure: Example of Proposal 1 – Option 2

Proposal 2: For the Ka-band Downlink NTN band definition, define one NTN band covering the full harmonized Ka-band space-to-earth range of 17.7-20.2 GHz for Regions 1, 2 and 3.
Proposal 3: Any additional region or country-specific requirements can be addressed via additional Network Signaling (NS).
Proposal 4: FFS on whether or not NTN band definitions covering the satellite NTN Ka-band should have fixed DL-UL duplex spacing, or whether DL (space-to-Earth) and UL (Earth-to-space) pairing configurations should be kept flexible.
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Conventional Ka-band. The 18.3-18.8 GHz (space-to-Earth), 19.7-20.2 GHz (space-to-Earth), 28.35-28.6 GHz (Earth-to-space), and 29.25-
30.0 GHz (Earth-to-space) frequency bands, which the Commission has designated as primary for GSO FSS operation.
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62. Definition of Extended Ka-band. We propose to define the extended Ka-band in section
25.103 as 17.3-18.3 GHz (space-to-Earth), 18.8-19.4 GHz (space-to-Earth), 19.6-19.7 GHz (space-to-
Earth), 27.5-28.35 GHz (Earth-to-space) and 28.6-29.1 GHz, (Earth-to-space). These are frequency
bands that include either primary or secondary allocations to the GSO FSS, apart from the conventional
Ka-band'*® and those bands where FSS use is limited solely to MSS feeder links.'*” We seek comment on
this proposal.
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