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1	Background
The Liaison Statement from GSOA [1] presented at RAN#102 illustrates the market opportunities and industry led initiatives related to standardization of NR NTN in bands above 10 GHz (FR2-NTN). At the same meeting, contribution [2] provided some furthermore detailed information on the initiatives of Eutelsat Group (as a GEO-LEO operator in satellite communications) related to deployment scenarios of FR2-NTN. 5GAA also provided a contribution to RAN#102 [12] on automotive requirements for NTN connectivity for a broad frequency range.
2	Discussion
2.1	Background
Eutelsat-OneWeb Generation 1 (“Gen1”) satellite constellation is already in commercial service, providing broadband access from over 630 LEO satellites at an altitude of 1200 km [3]. The Gen1 service link air interface is based on a proprietary technology. It provides connectivity to both fixed and mobile users through a variety of VSAT terminal form factors and capabilities. The use cases encompass fixed, ground (nomadic), sea and air coverage types, examples include vehicular, ships and other maritime (ESIM-M), rail (including high speed train to circa. 400 km/h), commercial aircraft (ESIM-A operational at up to circa. 1050 km/h cruising speed) and ‘person portable’ (static or slow moving, circa. 0 – 3 km/h). 
Note: ESIM (Earth Station In Motion) and Mobile VSAT (Mobile Very Small Aperture Terminal) are equivalent in the scope of the present document.
[bookmark: _Hlk160610921]Observation 1: The satellite communications market for mobile connectivity (VSAT connectivity to NGSO) is already established with satellite network solutions employing proprietary access technologies. 3GPP based solutions must at least provide the same capabilities.
2.2	Emerging mobile applications for 3GPP NR satellite connectivity in FR2-NTN frequency range
A number of recent submissions have highlighted market needs for support of Mobile VSAT connectivity, as illustrated in more details below.
Automotive: The 5GAA set out their priorities for Rel-19 in [11], establishing the implicit necessity to support high data rate connectivity from LEO satellites to moving platforms (i.e., the vehicle). Further, 5GAA provided the requirements on detailed automotive terminal characteristics from automotive perspective to 3GPP in [12]. This LS provides characteristics for mobile UEs, ranging from L-/S-band for narrowband and wideband data rate services to Ka-band with NGSO satellites for broadband data rate services. Since Ku-band is not specified in Rel-18 yet for NTN usage, 5GAA did not analyse it. For Ka-band, 5GAA expressed their need for mobile terminals (= mobile VSAT terminals), which are not yet specified in Rel-18, but only the stationary Ka-band terminals are specified for NGSO - see [12].  The terminals characteristics for Ka-band as described in the LS from 5GAA are low gain antennas (25 to 31 dBi) and moderate UL peak EIRP of 62 to 69.5 dBm. It should be noted that these values are similar to the peak EIRP values as proposed for Rel-18 [13] (UE type 2: Fixed VSAT communicating with GSO and LEO with electronic steering antenna: minimum peak EIRP 70 dBm; UE type 5: Mobile VSAT communicating with GSO with electronic steering antenna: minimum peak EIRP 70 dBm).
[bookmark: _Hlk160606988]Avionics: Recently, the Seamless Air Alliance (SAA), the leading developer of global standards for Inflight Connectivity (IFC), has clearly stated a preference for 5G NR NTN technology in the FR2-NTN frequency range to provide connectivity to aircrafts [14].
[bookmark: _Hlk160708964]Maritime: This is an established and growing market, traditionally served by GSO satellite connectivity, while the deployment of NGSO constellations enables lower latency, extra reliability and additional coverage zones for cargo or passengers transport vessels.
Rail: There is strong interest from rail operators in providing seamless connectivity to their customers. One such example, in the UK, is described in [5].
Observation 2: There are many emerging mobile applications/use cases for the adoption of 5G NR NTN standards based User Equipment (UE) operating in bands above 10 GHz.
2.3	Impact on 3GPP FR2-NTN standardization
The next generation of LEO satellites Eutelsat-OneWeb Generation 2 (“Gen2”), will be based on 5G NR NTN technology for communicating with the user terminals to enhance flexibility to manage service to customers in real-time, optimising capacity and performance. The Gen2 constellation is planned to be in commercial service by 2028; it will serve at least the same use cases as Gen1. Satellites will need to be launched and the system extensively tested prior to this date, hence there is now some urgency to progress the related standards work.
The almost complete Rel-18 specifications for NTN above 10 GHz cover deployment requirements and use cases for the Ka band within the scope of the ITU-R following WRC-19. 
The following deployment scenarios are within the Release 18 scope:
· Communication between Fixed VSAT and GSO satellites
· Communication between Fixed VSAT and NGSO constellations
· Communication between Mobile VSAT and GSO satellites.
Note: The RRM scope for the above scenarios were further detailed at RAN#101 in [4]. The specification resulting from the work on frequencies above 10 GHz in Rel-18 for the above scenarios will be reusable as such.
Observation 3: Support of Mobile VSAT UEs in NGSO constellations deployment scenarios has not been specified in Rel-18.
An overview of the WRC-23 outcomes with particular relevance to FR2-NTN is set out in [6][7]. 
Mobile VSAT operation with NGSO (“non-GSO ESIM” in ITU-R terminology) was considered at WRC-23 under agenda item 1.16. Resolution COM5/3 (WRC-23) Use of the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) by aeronautical and maritime earth stations in motion communicating with non-geostationary space stations in the fixed-satellite service sets out the conditions where non-GSO ESIMs are now permitted to operate [7].
WRC-23 therefore now permits Mobile VSAT operation with NGSO constellations. 
Furthermore, in [8], a joint contribution by ZTE Corporation, Thales, Samsung, Ericsson, Huawei at RAN4#109, it was noted that "Mobile VSAT in the LEO is not precluded in the future release and we need to further discuss with operators". 
The objections raised against including support for this combination at RAN#94-e no longer apply and, therefore, conclusions drawn for Rel-18, based on the objections, need to be revisited [9][10].
Observation 4: The rationale (regulatory considerations) for not including Mobile VSAT UEs support by NGSO constellations in Rel-18 is now no longer applicable post WRC-23.
Further, the extent of the work required can be marginal by taking the appropriate assumptions.
Observation 5: The extent of the work required can be marginal with appropriate assumptions.
In order to support the full capabilities of GEO and NGSO networks, the 3GPP specifications for ‘NTN in bands above 10 GHz’ will need to be further enhanced in Rel-19. No changes to numerology or other fundamental parameters have been identified.
[bookmark: _Hlk157004246]Proposal 1: Mobile VSATs support by NGSO constellations is a commercially important use case as can be inferred from automotive, avionics, maritime or rail services requirements, and shall be standardized in Rel-19.
3	Conclusion
Future systems using NTN in bands above 10 GHz are already under consideration and technical development is targeting commercial deployment within the next few years. 3GPP should prioritize the commercially essential features in Rel-19, including the support of mobile VSAT devices in communication with NGSO constellations. 
The following observations and proposals are made:
Observation 1: The satellite communications market for mobile connectivity (VSAT connectivity to NGSO) is already established with satellite network solutions employing proprietary access technologies. 3GPP based solutions must at least provide the same capabilities.
Observation 2: There are many emerging mobile applications/use cases for the adoption of 5G NR NTN standards based User Equipment (UE) operating in bands above 10 GHz.
Observation 3: Support of Mobile VSAT UEs in NGSO constellations deployment scenarios has not been specified in Rel-18.
Observation 4: The rationale (regulatory considerations) for not including Mobile VSAT UEs support by NGSO constellations in Rel-18 is now no longer applicable post WRC-23.
Observation 5: The extent of the work required can be marginal with appropriate assumptions.
Proposal 1: Mobile VSATs support by NGSO constellations is a commercially important use case as can be inferred from automotive, avionics, maritime or rail services requirements, and shall be standardized in Rel-19.
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Annex A: Scope for support of Mobile VSAT with NGSO 
Note 1: the contents below replicated from an early draft of [15] for ease of reading. In case of any discrepancy between the text below and [15], the latter should take precedence.
Note 2: the considered RRM work is expected to be the same irrespective of the frequency band.
A.1 	Support of Mobile VSAT with NGSO
A.1.1	Justification
In Rel-18 NR-NTN-enh WI, the support of the Mobile VSAT to NGSO use case in frequency bands above 10 GHz was not included due to regulatory uncertainties. Given that WRC-2023 confirmed the support of Mobile VSAT in Ka-band [RP-240080], this should now be addressed in Rel-19.
Mobile services provided by VSAT connecting to satellite, in particular NGSO satellite, is a rapidly growing market segment. Providing 5G NR connectivity to aircraft and maritime vessels (referred to in ITU-R as ESIM-A and ESIM-M respectively), as can be provided by existing proprietary systems, requires full mobility to be supported [RP-240079]. 
Further, automotive, non-handheld terminals, as defined in the LS by 5GAA [RP-232733], are considered an important emerging market..
A.1.2	 Objectives
· Update if necessary, RRM timing requirements [RAN4/RRM]
Note:
· It is assumed that the existing NR numerology in FR2-NTN will remain unchanged.
· The RF parameters of already defined UE types in FR2-NTN, are to be reused
· The exemplary Ka band may be considered in priority

A.1.3 	Working groups
RAN4
Page 1 | 5

