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	This document aims to stimulate (furhter) discussion on a possiblity to introduce ‘satellite category’ parameter. The parameter should be generated by RAN node (i.e. gNB) and should indicate which type of stellite orbit is used  for satellite backhauling link. ‘Satellite category’ can have one of the following values ‘LEO’, ‘MEO’ or ‘GEO’. 
Via the N2 interface RAN transfers the parameter towards AMF (SMF/PCF) where it is mapped to a dynamic CN Packet Delay Budget (PDB) value and subsequently to a QoS profile (5QI) that satisfies the given PDB. 

Currently SA2 prepares an LS to RAN3 to verify whether RAN could signal ‘satellite category’ to 5G CN. Related to the possible introduction of ‘satellite category’ parameter numerous questions arise. These questions are addressed and discussed in this document. 

In addition a question is rised to identify possible topologies in case satellite backhauling is used. 
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Discussion:

1) What is the added value of defining 'satellite category' and its signalling from RAN (gNB) to CN (ANF/SMF)?
23.501 clause 5.7.3.4 defines Packet Delay Budget as an upper bound for the time that a packet may be delayed between the UE and the N6 termination point at the UPF. Besides the clause introduces ‘dynamic CN PDB’ that can be configured in any NG-RAN node or in SMF. In this fashion the SMF becomes aware of the latency indtroduced over N3 i.e. over satellite backhaul.
The question is: Can introduction of ‘satellite category’ parameter in NG-RAN node and its signalling to AMF/SMF be equivalent to configuration of dynamic CN PDB?  
2) Clause 5.7.3.4 in 23.501 lists a number of possible ways how dynamic CN PDB could be determined e.g. ‘based on different combinations of PSA UPF to NG-RAN under consideration of any potential I-UPF. The dynamic value for the CN PDB for a particular QoS Flow shall be signalled to NG-RAN (during PDU Session Establishment, PDU Session Modification, Xn/N2 handover and the Service Request procedures) when the QoS Flow is established or the dynamic value for the CN PDB of a QoS Flow changes, e.g. when an I-UPF is inserted by the SMF’ or ‘, based on a variety of inputs such as different IP address(es) or TEID range of UPF terminating the N3 tunnel and based on different combinations of PSA UPF to NG-RAN under consideration of any potential I-UPF’.
The question: As ‘satellite category’ only specifies the type of satellite orbit (LEO, MEO or GEO) – can usage of such a parameter result in the equally precise estimate of ‘dynamic CN PDB’?
Here, it has to be taken into account that next to the satellite orbit (delay over satellite link) numerous additional delays need to be added to acquire the end to end (5G-AP towards N6 termination point of UPF) estimate of the delay (PDB). Examples of such additional parameters are e.g. the height of LEO satellite, additional delays in satellite as well as the ground segment on RAN and CN side.
The question: How the awarness of ‘satellite category’ can be mapped to an exact estimate of the end-to-end delay over satellite backhaul? 
3) Which Network Function (and how) should convert the signalled ‘satellite catregory’ parameter into a PDB value such that approapriate QoS profile (5QI) can be selected? 
Which additional paramteres or measured values should be taken into account in this conversion in order to acquire as precise as possible dynamic CN PDB estimate?
4) What impact on system architecture implies the introduction of ‘satellite category’ parameter and its usage in PDB estimation? Is such an effort needed or the method proposed in 23.501 5.7.3.4 would suffice?    
5) Which are realistic bakhauling topologies. Terrestrial backhauling allow for a wide variety of possible backhauling topologies e.g. a) Both CP and UP backhual connections of a AN node are over same backhaul link; b) CP uses one and UP another backhauling link; c) CP and UP backhaul connections are split over different backhaul links.
The question: Which of the proposed topologies is ralistic to achieve in practice in case satellite link(s) are used for backhauling.  

Answering the above listed questions could help define a way forward in case RAN3 group confirms that a RAN node is capable of creating and signalling ‘satellite category’ to the 5G CN.

