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Abstract: An evaluation and conclusion on KI#1 is proposed.
[bookmark: _GoBack]1. Introduction/Discussion
This contribution gives an evaluation and conclusion of solutions for Key Issue #1.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-27 v0.3.0.
[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc250980595][bookmark: _Toc326037266][bookmark: _Toc22286591][bookmark: _Toc23317652][bookmark: _Toc101425410][bookmark: _Toc101425556][bookmark: _Toc101425713][bookmark: _Toc104800906][bookmark: _Toc519004414]7	Overall Evaluation
7.x	Evaluation of solutions for Key Issue #1: PCC/QoS control enhancement considering dynamic satellite backhaul
There are 5 candidate solutions (solutions #1, #2, #3, #8, #9) proposed to solve this KI. 
For the determination of packet delivery latency or bandwidth or both of the satellite backhaul on the UP path, there are solutions #1, #2, #9. The common part among these solutions is that QoS monitoring mechanism is used to measure the packet delivery latency over satellite backhaul (per GTP-U path). The main differences are:
-	Solution#1 may require the SMF to activate QoS monitoring based on the satellite backhaul category defined in rel-17, and the measured delay is mainly used for policy control.
-	Solution#2 introduces a new indication named “dynamic satellite backhaul in use” determined by the AMF to trigger the PCF to generate QoS monitoring rules, and the measured delay is not only used for policy control, but also used for UPF selection. In addition, the SMF provides the bandwidth of the GTP-U path to the PCF for policy control, where the bandwidth is detected via implementation methods.
-	Solution#9 also relies on a new indicator determined by the AMF internally to trigger the PCF to generate QoS monitoring rules. The measured delay can be used for policy control and UPF selection
For exposure of backhaul information to the AF, there are solutions #1, #2, #3. The common part of these solutions is that the satellite backhaul delay can be exposed to AF. The main differences among them are:
-	Solution#1 allows the PCF to report the measured backhaul delay or Satellite Backhaul category or both to AF for application specific reasons.
-	Solution#2 proposes to expose not only satellite backhaul delay but also bandwidth of the GTP-U path over satellite backhaul. The satellite backhaul delay is observed via QoS monitoring, and the bandwidth is obtained by SMF via implementation method. In addition, the AF can request to obtain the satellite backhaul information if it is aware of satellite backhaul is in use.
-	Solution#3 proposes that AMF additionally report the satellite constellation information to the PCF/AF, which allows the PCF to determine whether to request the report of backhaul delay change. The AMF can report when the backhaul delay will change to the PCF accordingly.
For packet out-of-sequence problems introduced by dynamic satellite backhaul, it is solved by solution #8 only, which proposes that for non-5G LAN data, if backhaul involves LEO/MEO satellite(s), the SMF instructs the gNB and the UPF to activate GTP-U sequence number; for 5G LAN data, the SMF indicates the UPF to remove the GTP-U SN of the packets of a 5G LAN PDU Session, before deliver it to internal interface, and to add GTP-U SN to packets received from N19 tunnel before sending to gNB.
* * * * Second change * * * *
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8.x	Conclusions on PCC/QoS control enhancement considering dynamic satellite backhaul
For the determination of packet delivery latency or bandwidth or both of the satellite backhaul on the UP path, following conclusions are proposed:
-	The PCF determines to measure the packet delivery latency on N3 interface, if it detects dynamic satellite backhaul is used to serve the PDU session;
-	The SMF activates the QoS monitoring to measure the packet delivery latency on N3 interface according to the PCC rule;
-	The measured delay can be used for policy control and may be considered for UPF selection (e.g., the SMF may prefer to not select a UPF with satellite backhaul).
For exposure of backhaul information to the AF, there are solutions #1, #2, #3, following conclusions are proposed:
-	The PCF can report backhaul delay to the AF;
-	The AF can request the PCF to report the backhaul delay if satellite backhaul is in use;
-	The PCF can possibly report the duration of backhaul delay obtained from satellite constellation information.
For packet out-of-sequence problems introduced by dynamic satellite backhaul, following conclusions are proposed:
-	Use the solution 8 as the baseline.
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