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1. [bookmark: _Ref298777854]Introduction
This discussion paper aims at clarifying the purpose and the process for introduction of satellite requirements during the study and the specification of NextGen: the intention is to minimise impact on the NR standardisation process. The objective of introducing satellite requirements is to guarantee that the satellite access technologies can leverage 5G Next Gen for satellite services and be leveraged by 5G systems for backhaul. This approach will foster rapid and wider deployment of 5G in developed and emerging countries. 
Geostationary earth orbit as well as Low/Medium earth orbiting satellite communications systems have been integrated into 2G, 3G and 4G networks thanks to proprietary or standardised adaptations described outside of 3GPP.  The purpose of this paper is to ensure a seamless compatibility of satellite access technology with the deployment of 5G networks.
The relevance of satellite communication for 5G has already been recognized by 3GPP SA1. The latest 5G service requirement specification in 3GPP TS22.261 contains requirements for the 5G system to provide services using satellite access and for service continuity between land based 5G access and satellite based access networks.
During previous SA2 meetings it was discussed that the integration of Satellite Communication along with other key issues would be addressed as part of NextGen Phase 2 and studied after March 2017; it was also discussed that the basic NextGen design should ensure that the Phase 2 features can be added later and can be operated in an efficient manner. 
With that understanding, representatives from the satellite industry had offline discussions with other 3GPP members. During those discussions, it appears that more clarity and perhaps additional SA Plenary guidance may be needed on this subject.
Appendix 1 provides the added value and main characteristics of Satcom for 5G.  Appendix 2 provides the status in 3GPP of the standardization effort of satellite in 5G, including references to established TRs and TSs.
1. Discussion
The inclusion of satellite requirements during the development of the 5G specifications will foster the integration of satellite capabilities into the 5G converged network. Thanks to their extended coverage, satellite networks offer the possibility for global coverage allowing deployment on a faster basis in areas where terrestrial networks are not yet available, or deployment where terrestrial network capabilities might never be available. Satellite networks offer also a natural broadcast and multicast capability that can be used to the advantage of integrated network solutions everywhere.
Integrating satcom capabilities into the 5G standard in 3GPP specifications may require some adaptations or specific configurations at the [UE, RAN and/or CN] levels.
The advent of a 5G open standard, whereby satellite requirements would be fully considered and exploited in the corresponding specifications, would guarantee the seamless integration at service, architecture and technology levels, for operators and vendors, for both the terrestrial and satellite sectors.
The satellite industry is considering development and deployment of 5G services from 2020 onward with the aim at providing global ubiquitous service from day one.
Being fully aware of the objectives of the process engaged for the delivery of Next Gen specifications within 3GPP, the following approach to achieve the integration of satellite capabilities into SA2 defined NextGen architecture and to enable the adoption of 5G technology in satellite systems is proposed:
SA2/Phase 1: Ensure Forward Compatibility of the foundational NR architecture, protocols and radio interfaces with satellite capabilities
The proposed solutions will be assessed in the framework of the potential satellite communication’s use cases. Should any limitation be identified, enhancements will be proposed for the associated features allowing for improved satellite compatibility. 
SA2/Phase 2: Study and specify the integration of satellite capabilities in the enhanced NR architecture, protocols and radio interfaces: 
Satcom experts will contribute along with other representatives of the 3GPP WG’s to the specification of the 5G architecture and protocols integrating natively the satellite capabilities, without delaying or degrading other 5G key issues/use cases.
Proposal for decision
[bookmark: _GoBack]In view of the above, it is proposed that the integration of satellite capabilities in 5G be addressed in 3GPP SA and relevant working groups through the following approach:
· NextGen Phase 1: Specifications (WIDs) of the foundational architecture, protocols and radio interfaces including essential features designed to allow the future integration of satellite capabilities seamlessly;
· NextGen Phase 2: study (SIDs) and specifications (WIDs) shall include the integration of satellite capabilities in 5G.

Proposition: Inform SA Working Groups about this action plan.



Appendix 1: Main characteristics and added value of Satcom in 5G
The added value of satellite in 5G is summarised in table 1:
Table 1: Added value of satellite in 5G
	5G Service enablers
	eMBB
	URLLC
	mMTC

	Satellite added value
	Provide service on board aircrafts, vessels and moving platforms
Accelerate service deployment in remote and underserved areas 
Fast service set-up for special events
	Improve service reliability
	Extend service coverage

	Satellite services
	Backhaul
Direct communication to fixed wireless access terminals
Multicast/Broadcast of Content or Software (e.g. for Intelligent Transport System)
	Direct communication to handset and battery activated terminals
Public Safety and Emergency Disaster Relief



In addition, thanks to their inherent broadcast/multicast capability, satellites are best positioned for content delivery to the network edge especially in medium and low densely populated areas.
The main characteristics of satellite systems are recalled in the table 2 below:
Table 2: Main satellite characteristics for the Next Gen architecture, network and new radio protocols
	Satellite service
	Satellite systems (Geostationary and Non Geostationary satellites)
	Critical 5G features to accommodate satellite characteristics

	Backhaul
Fixed Wireless Access
	Broadband Satellite networks operating in Ku, Ka and Q/V bands
	Longer Round Trip Time (RTT} of satellite systems that may impact the definition of NG2/NG3 protocols

	Direct communication to smaller devices 
	Mobile Satellite network operating in L/S bands
	Longer RTT, larger and possibly moving cells which require some flexibility in the PHY/MAC design (e.g. Doppler, control loops, random access scheme)

	Public Safety and Emergency Disaster Relief
	Satellite networks operating in L/S, C, Ku, Ka and Q/V bands
	Impact of Longer Round Trip Tim of satellite systems that may impact NG2/NG3 protocols as well as PHY/MAC design





Appendix 2: Satcom standardization status in 3GPP
In accordance to the above, a number of contributions on satellite have been submitted to various SA and RAN groups since September 2015 to provide satellite use cases [1] to [4], integrated satellite/cellular network scenarios and satellite characteristics to be taken into account in the 5G standardisation work.
This led to the adoption of
· Use case “5G Connectivity Using Satellites” added (clause 5.72) in 3GPP TR 22.891 [5]
· Service Requirements in 3GPP TR 22.862 [2], 3GPP TR 22.863 [3] and 3GPP TR 22.864 [4]
· Deployment scenario “Satellite extension to Terrestrial” added (Clause 6.1.12) in 3GPP TR 38.913  [6]
· Basic capability “Satellite Access” (Clause 6.3.2.3) in 3GPP TS 22.261  [7]
· Key issue 22: Support of “5G connectivity via satellite” use case in 3GPP TR 23.799 [8]
It is now considered that the integration of satellite capabilities in NextGen and NR will be addressed as part of phase 2 in SA and RAN respectively. However, some chairpersons have requested guidance on how to address satellite related contributions and this contribution provides the background and context for the consideration of satellite in Phase 2.
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