SA WG2 Meeting #144E
S2-2102143
April 12 – 16, 2021, Elbonia
 
Source:
Ericsson 
Title:
QoS aspects related to satellite backhaul 
Document for:
Approval
Agenda Item:
8.11
Work Item / Release:
5GSAT_ARCH / Rel-17
Abstract of the contribution: This contribution discusses QoS aspects of satellite access/backhaul with long delays and proposes way forward. 
Discussion 
The handling of QoS for satellite access and satellite backhaul have been discussed over several meetings. Below we try to summarize the status and provide conclusions. 
Satellite access

At last SA2 meeting, it was agreed to introduce a new 5QI for best-effort traffic that can be used when delays over NR satellite access is very long (e.g. GEO). For NR satellite access with shorter delays (such as LEO), many of the existing 5QIs can be used, e.g. 5QI 1, 5 and 9, allowing best-effort services as well as IMS services. 
In combination with the possibility for PCF and AF to know the RAT type used, is seems that QoS aspects related to NR satellite access are sufficiently covered in rel-17.

· Observation 1: QoS for NR satellite access should be sufficiently covered by now

Satellite backhaul

First it should be noted that satellite backhaul has been used in deployments of 2G/3G/4G already, without being explicitly standardized in 3GPP. Issues that have arisen in those networks have been solved by the vendors/operators. 

· Observation 2: It is not obvious that 3GPP needs to standardize enhancements to support satellite backhaul in 5G

Then, for LEO and MEO satellite backhaul, one can conclude that many existing 5QIs can be used, e.g. 5QI 1, 5 and 9. Even though the CN PDB for these 5QIs is specified at 20 ms, one should remember that the CN PDB value is derived as an average number that will be met in most use cases (e.g. non-roaming) but may not be met in some use cases (e.g. inter-continental roaming). It is also assumed that the AN PDB is sufficiently large that most packets in practice will be delivered well within that time. Therefore, LEO and MEO backhaul, even though it may somewhat exceed 20 ms in some cases (especially for MEO) it is no different from e.g. the backhaul at today’s inter-continental home-routed roaming which may also exceed 20 ms. 
· Observation 3: LEO and MEO backhaul can be used with many of existing 5QIs with no impact to standards.
In case of GEO backhaul, it is trickier, since the backhaul delay may be larger than the actual PDB. 

For these cases we have however introduced the possibility to notify PCF and AF about satellite backhaul category (i.e. LEO, MEO, GEO). This allows the PCF and AF to take actions, e.g. reject a service that cannot run with such a long delay.

In our view there are now two approaches that could be taken in rel-17 for satellite backhaul:
- 
Option 1: Conclude that satellite backhaul is sufficiently covered in rel-17 based on last meeting’s outcome. The notifications to AF/PCF can be used to handle worst-case scenarios. Furthermore, RAN is not working on backhaul aspects in rel-17 and it was already discussed last SA2 meeting that a rel-18 study in SAT backhaul may be proposed, that could also include more advanced use cases than what can be handled in rel-17.
- 
Option 2: Agree a minimum-impact solution that can provide basic support for GEO backhaul in rel-17. In this case it should be ensured that TN RAN should not be impacted, or impacts should be minimal. It does not seem reasonable that a TN gNB need to take a lot of impact in order to use a specific backhaul technology (which normally is transparent to the gNB).
Our preference is to go for option 1. However, if that is not acceptable, the following option 2 solution should provide sufficient support for GEO backhaul without impacting TN RAN: 

-
5QIs 8 and 9 are enhanced to allow a longer PDB = 1100 ms in case of satellite backhaul, with a CN PDB of 820 ms to support GEO. The AN PDB would thus be 1100 – 820 = 280 ms, which is the same AN PDB as used today for 5QIs 8 and 9. In this way the TN RAN, receiving 5QI-8 or 5QI-9 for a QoS Flow, can continue to act as today, without impact. Since there is no impact to AN PDB, there is also no need to inform the TN RAN about the new PDB value. In fact, there is no need to send the PDB or CN PDB anywhere, since no NF would have any use for it. It is sufficient that PCF authorizes the use of 5QI 8 or 9 when satellite backhaul is used. The TN RAN can thus remain unaware of the satellite backhaul (as assumed by RAN WGs). This solution is illustrated in the Figure below.
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Figure 1. PDB and CN PDB variant for 5QI-8/9 with satellite backhaul
· Observation 4: A basic rel-17 solution for GEO backhaul with no impact to terrestrial RAN is feasible, as described above.

Proposal

It is proposed to agree Option 1. If that is not acceptable, it is proposed to agree the solution described above for option 2, as documented in S2-2102144 and S2-2102145.
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