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Abstract: This document discusses QoS Identifier when considering a 5G system with satellite access. A dedicated clause is proposed for addition in TR 22.822. 
---------- Proposed Addition to TR 22.822  ----------
-------------- START MODIFICATION  1  ------
x.1
5QI for a 5G system with satellite access
x.1.1  Background

Satellite access networks are based on infrastructures integrated on a minimum of satellites that can be placed in either  GEO, MEO or LEO (see Annex of this Technical Report).
The propagation delay associated (see Annex of this Technical Report) with these orbits ranges, for the UE to the satellite path, can be summarized in the following table:

	
	UE to satellite Delay [ms]
	One-Way Max propagationdelay [ms]

	
	Min 
	Max
	

	LEO
	3
	15
	30

	MEO
	27
	43
	90

	GEO
	120
	140
	280


Table: UE to satellite propagation delay
Further, requirements on Packet Delay Budget between the UE and the UPF are listed in table 5.7.4-1 “Standardized 5QI to QoS characteristics mapping” (3GPP TS 23.501 V15.0.0 (2017-12) - System Architecture for the 5G System  -  Stage 2). 
These 5QI do not make reference to the specific requirements from  (TS 22.261 V16.2.0 (2017-12) 
Service requirements for the 5G system; Stage 1):
· The 5G system shall be able to provide services using satellite access.
· The 5G system shall support service continuity between land based 5G access and satellite based access networks owned by the same operator or by an agreement between operators.
· To provide services using satellite access, the air interface of the 5G system shall support a one-way latency of up to 280 ms.

-------------- END MODIFICATION  1 --------
Use cases have been identified where the 5G system provides services through a satellite access only, or through a mix of satellite access and terrestrial access.  As indicated above, the satellite access can be through LEO, MEO or GEO. The QoS characteristics of a 5G system with satellite access should therefore be mapped against specific 5QI taking into account the nature of the satellite access.

x.1.2 [Potential Requirements]

-------------- START MODIFICATION  2  ------
[PR x.x.001] A 5G system providing service with satellite access shall be able to support quality of service indicators adapted to the GEO based satellite access with up to 285 ms end-to-end latency.

Editor’s note:
5ms network latency is assumed and added to satellite one way delay
[PR x.x.002] A 5G system providing service with satellite access shall be able to support quality of service indicators adapted to the MEO based satellite access with up to 95 ms end-to-end latency.
Editor’s note:
5ms network latency is assumed and added to satellite one way delay
[PR x.x.003] A 5G system providing service with satellite access shall be able to support quality of service indicators adapted to the LEO based satellite access with up to 35 ms end-to-end latency.

Editor’s note:
5ms network latency is assumed and added to satellite one way delay
[PR x.x.004] A 5G system shall support negotiation on quality class indicators taking into account latency penalty to optimise the QoE for UE.

[PR x.x.005] A UE with satellite access shall have the capability to accept or reject connections  with the satellite on the basis on the quality of class of indicators that are supported, and on the on the basis of the available accesses.
[PR x.x.006] A 5G system with multiple access shall be able to select the combination of access technologies to serve a UE on the basis of the targeted priority, pre-emption, QoS parameters and access technology availability.
-------------- END MODIFICATION 2 --------
