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Abstract: Evaluation of solutions for Key Issue #1 is proposed.
1. Introduction/Discussion
This contribution gives an evaluation 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.
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7.x	Evaluation of solutions for Key Issue #1: PCC/QoS control enhancement considering dynamic satellite backhaul
There are 5 solutions (solutions #1, #2, #3, #8, #9) for this KI, which can be classified into three categories:
1. Backhaul category awareness, backhaul delay monitoring and related enhancements (solutions #1, #2, #9)
Deployment assumption and backhaul type awareness: 
· Candidate solution #1 assumes that the control plane and the user plane use the same satellite backhaul type at a certain time, while candidate solutions #2, #9 assume that the control plane and the user plane may use different types of satellite backhaul types, and user plane may have multi-types of satellites in use at a certain time. 
· Candidate solution #1, #9 enables AMF detection of satellite backhaul category/criteria based on local configuration. Candidate solution#2 utilizes gNB to reports whether satellite backhaul is in use for CP or UP or both.
Backhaul delay monitoring and delay/bandwidth report:
· In candidate solutions #1, #2, and #9, the SMF may notify the PCF of the satellite backhaul type and/or delay, and the PCF instructs, in a PCC rule based on the received information, to activate QoS monitoring.
· In candidate solutions #1 and #2, the PCF notifies the AF of the satellite backhaul type and/or delay.
· In candidate solutions #1, SMF may report backhaul type and delay to CHF for charging.
· In candidate solution #2, SMF may report bandwidth on the N3 interface to the PCF.
UPF selection based on GTP-U path delay:
· In candidate solutions #2 and #9, before selecting a UPF, the SMF need to wait for GTP-U Path monitoring results of multiple UPFs.
Candidate solutions #1 has minimal modifications to the existing specification.
Candidate solution #2 and #9 assume that CP and UP of the gNB may use different backhaul categories and the UP connection may have multiple backhaul links, which brings more features

2. Cross-seam transiting event report for a polar orbit satellite constellation (solution #3)
Candidate solution #3 deals with dramatic change of delay/jitter caused by cross-seam transiting event in polar orbit satellite constellation scenarios. The AMF reports satellite constellation information to the PCF/AF. The PCF/AF requests a backhaul delay change event report. When determining that the backhaul delay is about to change due to cross-seam transiting event, the AMF notifies the PCF/AF the duration time of the event. 
This solution enables networks and applications to be aware of the duration time of dramatic change of backhaul delay/jitter and perform proper actions timely in polar orbit satellite constellation scenarios.

3. In-order-delivery of packets for dynamic satellite backhaul (solution #8)
Candidate solution #8 addresses packet out-of-order issues caused by dynamic satellite backhaul. Based on satellite backhaul information reported from AMF, the SMF enables gNB and UPF to perform SN-based sequential delivery for QoS flows. 
This solution can solve the problem of packet out-of-order in the dynamic satellite backhaul scenario.
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