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1. [bookmark: _Ref298777854]Introduction
This paper aims at providing a preliminary list of satellite specifics to be taken into account in the specifications of NextGen/New Radio phase 1 foundational architecture and protocols to ensure forward compatibility with the future integration of satellite capabilities as part of phase 2.
 
Specifics of satellite capabilities in 5G
The NextGen/NR architecture and protocols specified in phase 1 shall be designed with the necessary flexibility to take into account the specifics of satellite capabilities in 5G (preliminary analysis):

Satellite as radio access network
The specification of the NR architecture, protocols and radio interfaces (for both eMBB and URLLC) shall take into account:
· Flat fading but limited multi path propagation channel, typically Rician type (see  R1-1612794);
· Propagation delay (earth-space-earth) which ranges up to 250 – 300 ms for GEO satellite systems, up to 50 – 100 ms for MEO satellite systems, and up to 20 - 30ms for LEO satellite systems;
· Larger delay variation due to large cells (several hundreds of km of diameter);
· Doppler shift and spread effect for moving cells in case of LEO and MEO satellite constellations;
· Broadcast/multicast capabilities.
This requires flexibility especially in the design of phase 1 features:
· Channel bandwidth, Modcod capabilities, guard time interval, interleaving, pilot density for synchronisation;
· RACH (Contention based, Two steps RACH, UL grant free access), ARQ/HARQ (ACK less), Power control / Channel State Information  / modulation and coding control loop;
· UL access grants with increased distribution delay;
· Definition and scheduling of QoS classes also exploiting broadcast/multicast channels; 
· Adaptation of protocols for variable and long delay, e.g. ARQ/HARQ and/or Performance Enhancement proxies;
· Mobility management: Service/session continuity, hand-over, paging/tracking areas, network discovery and selection;
· Traffic splitting/steering between several access networks.

Satellite as transport network (RAN – CN interface)
The specification of the NextGen architecture and protocols shall take into account different network topologies and deployment contexts such as:
· RAN backhaul on board a moving platform like an airplane, train, or a ferry or cruise ship leading to possible relocation of the anchor points;
· RAN backhaul via a transport network aggregating several parallel transport network links among which a satellite link (e.g. in underserved areas).
This requires flexibility especially in the design of phase 1 features
· Initial access;
· Traffic splitting/steering between several transport network links each featuring different latency, bandwidth, Jitter, Error rate and/or broadcast/multicast capability;
· Definition and scheduling of QoS classes;
· Service/session continuity: Dynamic Reselection of user path for a group of UEs or individual UEs;
· Adaptation of protocols to variable and long delays and/or Performance Enhancement proxies.

Recommendations
3GPP and relevant working groups are invited to take into account satellite specifics when designing the NextGen/New Radio architecture, protocols and radio interfaces.
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