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Introduction
In this contribution, the topic of Ku Band, is introduced as a candidate band for 5G NTN Applications.
Ku band is heavily used by satellite operators to provide connectivity to a variety of B2C and B2B applications. These applications include consumer and business broadband, cellular backhaul, inflight connectivity, to name a few. These applications use proprietary standards that are not 3GPP-compliant. With the accelerating convergence of telecommunication services, there is a need for incorporating NTN into this Ku ecosystem to leverage the strength of 3GPP. Thus, with the growing number of services and proliferation of MTC Devices, it is necessary to identify additional spectrum for NTN.
Discussion
For decades, FSS frequency allocations within the 10.7- 14.8 GHz range (collectively known as Ku band) have been used extensively by satellite operators to provide connectivity to a variety application and use scenarios.
The transmission characteristics of Ku band provide the right balance between directivity, rain fade resilience, spectrum efficiency, and relatively small aperture antennas. All these features made Ku band an ideal choice around the world for providing satellite services by both geostationary and non-geostationary satellites. Satellites are able to achieve high degree of spectral efficiency by using frequency reuse and beamforming technology.  
The intention in this document is to demonstrate the suitability of Ku band for future 5G NTN Services.
Ku Band and the Satellite Industry
The Ku Band has been a workhorse for the Geostationary Satellite Industry for decades, and with the growing telecommunication market for mobile and Fixed Satellite Services (FSS), the demand for Ku Band has remained unabated. 
The following are just a few examples of growing demands:
· New applications for geostationary and non-geostationary satellites such as mobility 
· NGSO Systems operations such as OneWeb, SpaceX etc.   
· FCC has to date licensed four NGSO Systems (5380 satellites) in the Ku Band with modifications and new applications pending
Satellites are global by nature however this requires harmonised adoption of technical and regulatory rules globally and country-by-country basis. See following Figure 1
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[bookmark: _Ref129168842]Figure 1 International Allocation of Ku Band Frequencies of Interest to Intelsat 

Ku Band for 5G NTN Services 
There is a strong commercial incentive in producing chipsets and devices for Ku Band applications. The very wideband resources available in the Ku Band can potentially enable a vast number of services through NTN deployment. Several Verticals that could benefit from Ku Band 5G NR NTN services are as follows:
· Industrial IoT which covers
· Energy and Utilities
· Agriculture
· Construction Industry 
· Automotive and V2X Services
· Logistics and Transport
· Smart Cities 
· Communication on Mobile Platforms
· Commercial Aero (Broadband services to Aircrafts) 
· Maritime 
· Connectivity to land vehicles, broadband to ships and to trains
· Connectivity UAV 
· Emergency Services 
· Mobile Edge Computing
· Cellular backhaul 
See following Figure 2
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[bookmark: _Ref129349284]Figure 2 Range of Services and Application Enabled by Ku Band

Ku Band Satellites have the capability to cover a wide area with high throughput capacity which allows the following:
1. First scalability, by leveraging multicast capabilities across a wide area with simultaneous local caching in the cloud as close as possible to the end user, significant multiplexing benefits can be gained, leading to a more efficient use of overall bandwidth and a more reliable service.
2. Second, instantaneous connectivity as satellite ground stations can be rapidly deployed to connect any place within their footprint, allowing connection of cities, villages, businesses and homes with a predictable quality of service.
3. Moreover, satellite networks are resilient to physical attacks and natural disasters a property that provides a solution for secure communications.

In addition, Direct Satellite to Device communications may also benefit from the wider bandwidths available in Ku Band.

Rationale
The intention is to utilize already allocated satellite spectrum in Ku-band for 5G NTN Applications. 

Conclusion
We believe that Ku Band can offer substantial Capacity Relief to future 5G NTN Services and Applications through its wide and flexible spectrum. Moreover, there is a commercial opportunity to develop this sector of the Telecommunication market for Ku band enabled devices and equipment.  
The intention is to apply 3GPP’s robust standardisation methodology and procedures to develop Standards for NTN applications in Ku-band. 
We like to commence discussion in 3GPP on the use of satellite Ku Band as a complementary band for future 5G NTN Services.
To kick-start the discussion, we welcome an email discussion on the use of Ku Band for 5G NTN Applications.  
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