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1. [bookmark: _Ref298777854]Introduction
This contribution proposes to introduce in TR 38.804 “Study on New Radio (NR) Access Technology; Radio Interface Protocol Aspects (Release 14)” some approaches to enable the use of the NRAT’s radio interface protocol in satellite systems operating below 3GHz or in Ka band (17 - 31 GHz). The main purpose of this contribution is to ensure the forward compatibility of the proposed NRAT radio interface protocols with satellite systems for Phase II design.

1. Discussion

Rational
Adopting 3GPP defined Radio Access Technology in future satellite systems will foster their integration in the Next Gen system [1] in particular to support the recently adopted use case “Satellite extension to terrestrial” [2].
In order to prepare the study of such satellite radio access network as part of phase 2, we propose to take into account satellite specific aspects due to its altitude and orbital mechanics.

Satellite Architecture
There are some important differences between the satellite and terrestrial architecture that will have impact on the physical layer design. In general, Satellites are classified based on service provided, orbits, spot beams and etc. 
Figure 1 depicts the architecture of new radio access technology via satellite, denoted as NextGen satellite network, in which NextGen UE is connected to the network through satellite. An access link connects the UE to the satellite; the satellite is connected to the gateway using the feeder link. The gateway can be connected to the NextGen RAN either via wired or wireless link. 
For the downlink, the radio signal from RAN is transmitted via gateway to the satellite, where the signal is down converted and sent for UE reception. On the uplink, a similar path is traversed but in opposite direction. 
[image: ]
Figure 1 – Next generation (NextGen) network with satellite access

Satellite Specific Aspects
The NR radio interface protocol design between the UE and the RAN should be flexible and take into account the impact of the larger round trip delay over satellite of 100 msec- 600 msec (depending on the satellite orbit), cell size etc.,. 

In consequence, the NR radio interface protocol can be optimised to maximise the performance over satellite:
· Access protocol optimisations
· Flexible (actived or deactivated) ARQ/HARQ Design to take into account the larger delay for feedback
· Flexible (Open and closed) Power and/or modulation/coding control loops to take into account the larger delay for feedback
· RACH Procedures able to cope with long and variable delays
· Increased distribution delay for UL access grants

· Traffic and protocol optimization:
· Definition and scheduling of QoS classes in 5G networks comprising satellite
· Traffic offloading, e.g. delay tolerant user data over satellite, and control plane over terrestrial networks
· Performance Enhancement Proxy (PEP) for protocols like TCP over satellite due to higher delays
· Timeouts in 5G protocols to be adjusted for ACK/NACK (applicable both for backhauling of remote cells over satellite as well as direct-to-UE access)
· Payload compression (which is only beneficial for compressible data streams, not video, audio, https, ssh, etc.)
· Reselection / handover:
· RRC: SIB design for handover sat network to/from terrestrial network, both for single users as well as for a group of users
· RRC: Optimized tracking area updates for larger satellite cell sizes

These optimisations require some specific configurations of parameters, procedures and possibly enhanced flexibility in the 3GPP Next Gen RAT radio interface protocol design.
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Proposal for approval

Based on the above discussion, we propose some additions to TR 38.804 “Study on New Radio (NR) Access Technology; Radio Interface Protocol Aspects (Release 14)”.


* * * Start of changes * * * * (new text in red)

9.2	Random Access Procedure
Editor’s note: intended to capture RA procedure for NR.

Note: The Random access procedure will allow to select between one or two stages approach for the transmission of the preamble and the data packet to allow optimum performance with long latency radio interface.

* * * End of changes * * * *


* * * Start of changes * * * * (new text in red)

[bookmark: _Toc460841961]6	ARQ and HARQ
Editor’s note: intended to capture ARQ and HARQ operation from L2 viewpoints.

[bookmark: _GoBack]Note: The ARQ/HARQ scheme should be designed to accommodate long latency radio interface. This requires flexibility in the configuration of this scheme by allowing deactivation of the acknowledgment or extended time window to receive a late the acknowledgement.

* * * End of changes * * * *
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