SA WG2 Temporary Document

Page 1

SA WG2 Meeting #128-bis
S2-188336
August 20 - 24, 2018, Sophia Antipolis, France

Source:
THALES, TNO
Title:
Key Issue on Delay in a 5G System with satellite Satellite Access
Document for:
Approval
Agenda Item:
6.24
Work Item / Release:
FS_5GSAT_ARCH / Rel-16
Abstract of the contribution: This paper discusses the delay impact when using satellite access. A proposal is is put forward to address delay as a key issue.
Discussion

In a satellite access, the one-way propagation delay between a UE and a satellite communication payload may range between 2ms and 140ms depending on the satellite altitude and the relative position of the UE with respect to the UE. 
Some values are given in the TR annex A figure A-4 and as reported below:
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Figure 1: Satellite propagation delay 

Furthermore, it is possible that in a constellation of non-geostationary satellites including Inter Satellite Links, the delay between a UE and functional elements of the Core Network is increased depending on the actual  location of the communication end-points, but also a function and mode of operation of the configuration of the NGSO Access Network. 
A sample scenario is given in the following figure with the N2/N3 interfaces between the 5G Core Network and the gNB stretching a few ISLs. 
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Figure 2: N2/N3 reference points over several Inter Satellite Links (ISLs)

The delay, and possibly associated jitter could be much bigger than the numbers a described in annex A for what concerns the LEO use case (the following figures do not include processing delays within the satellite processor): 
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1,13            1,20           

Minimum Elevation Angle (deg) 10,0            50,0           

Delay from UE to satellite (msec) 7,9              5,4             

# satellites in a plane 11,0            36,0           

Angular separation between satellites in a plane (deg): 32,7            10,0           

Max distance between satellites in a plane (km): 4 044,6       1 338,4      

Max delay between satellites from North to South (msec): 67,4            80,3           

# planes  6                 20              

Max angular separation between planes (deg): 60,0            18,0           

Max distance between satellites of adjacent planes (km): 7 178,0       2 402,2      

Max delay between satellies from East to West (msec): 71,8            80,1           


Figure 3: Non-optimised delays for routing of N1/N2/N3 in LEO constellations
From this initial analysis, it can be concluded that the propagation delay, whether in a LEO or in GEO constellation could have some impact in a particular when considering the procedures as in set 24.501 and the associated timers, in particular when dealing with Mobility Management and Session Management in the Non Access Stratum.

At the same time, one has to recognise that this delay topic is 5G System dependent as there could be some assumptions to be discussed with respect to the Core of the Network: for instance if access to the closest terrestrial anchor point would be assumed, the above discussion would occur only for satellite access.
Proposal

**** Start of Changes ****
5
Key Issues
5.X
Key Issue #X: Delay in satellite

5.X.1
General description
Considering a scenario where a 5G System integrates as minimum a satellite access and a UEs,

· What are the impacts on the Session Management and Mobility Management procedures in the Non Access Stratum to the satellite access, noting that the satellite access could take different form (GEO, NGEO, with or without OBP or ISL)? 

· What are the architectural assumptions on the 5G System to minimize the impacts on the SM/MM procedures in the NAS?

· What are the assumptions on the satellite access to minimize the impacts on the on the SM/MM procedures in the NAS, as well on the 5G System?
**** End of Changes ****
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						Constellation		Type 1		Type 2

						h; Altitude (km)		800.0		1,300.0

						Re, Earth Radius (km)		6,378.0		6,378.0

						g		1.13		1.20

						Minimum Elevation Angle (deg)		10.0		50.0

						Delay from UE to satellite (msec)		7.9		5.4

						# satellites in a plane		11.0		36.0

						Angular separation between satellites in a plane (deg):		32.7		10.0

						Max distance between satellites in a plane (km):		4,044.6		1,338.4

						Max delay between satellites from North to South (msec):		67.4		80.3

						# planes 		6		20

						Max angular separation between planes (deg):		60.0		18.0

						Max distance between satellites of adjacent planes (km):		7,178.0		2,402.2

						Max delay between satellies from East to West (msec):		71.8		80.1
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