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Abstract of the contribution: This contribution discusses. 
Discussion 
With the usage of satellite access or satellite backhaul, the question comes up on how to handle the long delays that is present in some satellite systems. The table below, a subset of Table 7.1-1 in TR 38.821, captures the worst-case NTN scenarios with transparent payload to be considered for the delay constraint.

	
	GEO transparent payload


	LEO transparent payload

	Satellite altitude
	35786 km
	600 km

	Relative speed of Satellite with respect to earth
	negligible
	7.56 km per second

	Typical Min / Max NTN beam foot print diameter (note 1) 
	100 km / 3500 km
	50 km / 1000 km

	Maximum propagation delay contribution to the Round Trip Delay on the radio interface between the gNB and the UE
	541.46 ms (Worst case)
	25.77 ms

	Minimum propagation delay contribution to the Round Trip Delay on the radio interface between the gNB and the UE
	477.48 ms
	8 ms

	NOTE 1:
The beam foot print diameter are indicative. The diameter depends on the orbit, earth latitude, antenna design, and radio resource management strategy in a given system.




In the previous couple of SA2 meetings, DRAFTCRs for handling the long delays for GEO with transparent payload have been discussed. 
It can be noted that for GEO, the one-way delay over the satellite link may add 470-540ms. This can be compared with the maximum PDB that is defined for the currently standardized 5QIs, which is 300ms. For many 5QIs, the PDB is far less than 300ms. 

Observation 1: Using a GEO link for satellite backhaul seems a bad idea as it would make it impossible to fulfil the PDB requirements for the currently standardized 5QIs and it may impact legacy services. An operator may prefer to use LEO systems for backhaul, in order to limit the impact to existing services. 
Furthermore, since we discuss satellite backhaul, the 3GPP RAN will be based on terrestrial radio. The UEs may thus be regular MBB UEs, and the gNB may be regular terrestrial base stations, unaware of the long backhaul delays.

Observation 2: Considering that we may have rel-15/16 terrestrial RAN and UEs in such a system, impact to the standard should be avoided/minimized. 

The current 5G QoS framework supports standardized, pre-configured and dynamically assigned 5QIs. The QoS characteristics of standardized 5QIs are described in TS 23.501. Dynamically assigned 5QI requires the signalling of the complete 5G QoS characteristics as part of the QoS profile. The 5G QoS characteristics for pre-configured 5QI values are pre-configured in the AN, and can therefore not be used in roaming scenarios.

Dynamically assigned 5QIs can thus be used in case of backhauls with long delays, to provide PDB > 300ms. 

Observation 3: Dynamically assigned 5QIs can support delay-insensitive applications with PDB > 300ms already in rel-15/16. Alternatively, pre-configured 5QIs may be used. 

A question is then how PCF can know 1) when backhaul with long delay is used and 2) whether the application can handle the long delays:

-
Regarding 1), since PCF is already configured with what QoS information applies for different applications, it can be assumed that the PCF can also be configured with information on what applications can tolerate long delays. 

-
Regarding 2), this information may also be configured in PCF e.g. per DNNs and/or S-NSSAIs. In case more fine-grained control is needed, it could be possible for SMF to be configured per Network Instance whether the backhaul has long delays. In case the SMF selects a UPF and Network Instance with such long delay, the SMF can indicate this to PCF, allowing PCF to take the information into account.
Observation 4: The PCF may be configured with 1) what applications can tolerate long delays and 2) what DNNs and/or S-NSSAIs that are connected via GEO backhaul. In addition, SMF may be configured per Network Instance whether the backhaul is carried via GEO satellite.
Proposal

Based on the above observation, usage of dynamically assigned 5QIs (and pre-configured 5QIs) can be used to support GEO backhaul, with no impact to standards. SA2 may discuss if in addition, SMF may be configured per Network Instance whether the backhaul is carried via GEO satellite and provide this information to PCF.
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