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Abstract: Update on solution#1 to support the scenario that gNB may connect multiple satellite backhaul on NG interface.
1. Introduction
In last meeting, solution#1 for KI#1 was approved. There is an EN as following:
Editor's note:	It is FFS whether and how the detection of satellite backhaul is based on local configuration if a gNB simultaneously has multiple backhaul connections over different satellites on NG-U interface.
The scenario that gNB has simultaneously connects multiple candidate satellite backhaul connections available to it can be shown as below. The gNB is expected to use only one of the candidate satellite backhauls at a time (for single UE):
[image: ]
Figure 1.1: gNB has multiple candidate satellite backhaul simultaneously
As shown in the figure, the gNB can connects the 5GC on N2 and N3 interface over different candidate satellite backhauls simultaneously, e.g. GEO satellite backhaul, LEO satellite backhaul, LEO satellite backhaul with ISL. 
In R17, it assumeds that there is only one satellite backhaul between gNB and 5GC. AMF can determine the Satellite backhaul category (i.e. GEO, MEO, LEO or OTHERSAT) based on local configuration, e.g. based on Global RAN Node IDs associated with satellite backhaul. 
While it is expected that the gNB uses the single satellite backhaul connection for all UEs that the gNB is serving at any point in time, for the scenario shown as the figure, 1.1 implies that the AMF cannot determine the Satellite backhaul category only based on Global RAN Node ID as the backhaul category can change over time. 
To solve the above issue for the deployment option where multiple satellite backhaul connections are available for the gNB, this contribution proposes a solution with the assumption that N2 and N3 use the same satellite backhaul. In this solution, AMF determines Satellite backhaul category based on CP Transport Layer Information used on N2 interface. For example, gNB uses one Endpoint IP Address for GEO satellite backhaul and uses another different one for LEO satellite backhaul. The AMF can determine the Satellite backhaul category based on the Endpoint IP Address used on N2 interface.
This solution has no impacts on N2 and N3 interfaces.

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-27.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97528060][bookmark: _Toc50130739][bookmark: _Toc50134053][bookmark: _Toc50134393][bookmark: _Toc50557345][bookmark: _Toc50549031][bookmark: _Toc55202340][bookmark: _Toc57209964][bookmark: _Toc57366355]6.1	Dynamic delay solution
[bookmark: _Toc97528061]6.1.1	Description
[bookmark: _Hlk96336524]In Rel-17 reference architecture specified in TS 23.501 [2] and TS 23.502 [3], the AMF is configured with the awareness of satellite backhaul categories as specified in clause 5.8.2.15 of TS 23.501 [2]. The AMF informs the SMF of satellite backhaul category that is being used when PDU session is established and after change or handover causing different backhaul connection to be used. In roaming case, the V-SMF relays the satellite backhaul category to H-SMF. The PCF is informed of satellite backhaul category as the SMF includes it SM Policy Association establishment. Based on this knowledge, the PCF can set the QoS policies accordingly.
NOTE 1:	For a gNB that only has single type of satellite backhaul, the AMF detection of satellite backhaul is based on local configuration, e.g. based on AMF awareness of Global RAN Node ID.
Editor's note:	It is FFS whether and how the detection of satellite backhaul is based on local configuration if a gNB simultaneously has multiple backhaul connections over different satellites on NG-U interface.
A gNB may have multiple candidate satellite backhaul on N2 and N3 interfaces, e.g. GEO satellite backhaul, LEO satellite backhaul, LEO satellite backhaul with ISL. The gNB uses a single satellite backhaul connection from the set of available candidate satellite backhauls for all UEs that the gNB is serving at any point in time. The following figure gives an example scenario:
[image: ]
Figure 6.1.1-1: Example scenario that gNB has multiple candidate satellite backhauls
For such scenario, the gNB may use different CP Transport Layer Information for different satellite backhaul on N2 interface. The AMF determines the Satellite backhaul category (i.e. GEO, MEO, LEO or OTHERSAT) based on local configuration gNB ID and CP Transport Layer Information used by the gNB on N2 interface.
NOTE 2: It is assumed that N2 and N3 interfaces of a gNB use the same satellite backhaul at a certain time.
NOTE 3: For the deployment that gNB use same CP Transport Layer Information for different satellite backhauls, it’s assumed that the AMF will be updated by OAM with the latest satellite backhaul type of a gNB when the gNB switches to a different satellite backhaul.

Awareness of QoS changes is needed to adapt this Rel-17 solution to the dynamic delay requirement in Rel-18. That awareness of variable delay can be obtained by re-using the capability for the SMF to request QoS monitoring from the UPF that is specified in clause 5.33.3.3 of TS 23.501 [2].
In addition to the already specified use cases where the SMF informs the PCF of the satellite category, the SMF needs to be enhanced to measure the N3 using the echo procedure and to inform the PCF of not only satellite category but also the observed delay.

* * * * End of changes * * * *
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