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Abstract of the contribution: This contribution proposes to modify the description of the satellite backhaul information determined by AMF and supplement the way that the SMF reports the QoS monitoring results to the PCF.
1 Discussion
Since the SMF is not recommended to send the QoS monitoring results to the PCF all the time, the way that the SMF reports the QoS monitoring results to the PCF is supplemented.

In order to clarify the description of the satellite backhaul information determined by AMF, a revised description is proposed.
2 Proposal
It is proposed to update the solution#2 of the TR 23.700-27.
******************** 1st Change ********************
6.2
Solution for KI#1: QoS control enhancements for dynamic satellite backhauling

6.2.1
Description

In Rel-17, only a single satellite backhaul category refers to the type of the satellite (i.e. GEO, MEO, LEO or OTHERSAT) can be indicated.

In Rel-18, the multi-hops ISL or multi-types of backhaul will be considered, for example, as shown in the Figure 6.2.1-1, a gNB may have UP connections each of which is over different satellites. Before establishing UP connection of the PDU session, the AMF may not know what kind of satellite backhaul is used to serve the PDU session. In such case, only a single satellite backhaul category is not enough to describe the dynamic satellite backhaul characteristics.
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Figure 6.2.1-1: gNB has multiple satellite backhaul UP connections

Moreover, due to dynamic satellite network topology and distinguished transmission capabilities provided by different type of satellites, statically configured QoS parameters for the PDU session may not always be suitable. Therefore, the QoS control for the case of satellite backhaul needs to be enhanced.

In addition, since the backhaul information (e.g. backhaul delay, backhaul category) can be changed/ adjusted dynamically, the AF may request the backhaul information for application layer optimization or adjustment.
6.2.2
Procedures

Figure 6.2.2-1 shows the procedure of the PDU session establishment when gNB has multiple satellite backhaul UP connections.
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Figure 6.2.2-1: PDU session establishment when gNB has multiple satellite backhaul UP connections


1.
The UE initiates the PDU Session Establishment procedure by invoking the PDU Session Establishment Request as specified in clause 4.3.2.2 of TS 23.502 [3].

2.
The AMF selects the SMF/I-SMF as specified in clause 6.3.2 of TS 23.501 [2] and clause 4.3.2.2.3 of TS 23.502 [3]. The AMF determines the satellite backhaul information based on the RAN ID or the configuration. 
If the AMF is aware that more than one type of the backhaul networks (e.g.,multi-types of satellites or multi-hops of ISL) can be used by the serving gNB, or different backhaul networks can be used in the CP and the UP at the same time or in the UP only , the AMF may invoke Nsmf_PDUSession_CreateSMContext Request to inform the SMF of the satellite backhaul information indicating dynamic satellite backhaul in use, and possibly the gNB ID.





3.
SMF informs the PCF of the satellite backhaul information by including "dynamic satellite backhaul in use" indication in Npcf_SMPolicyControl_Create Request during SM Policy Association Establishment as specified in clause 4.16.4 of TS 23.502 [3].

4.
Based on the indication, the PCF generates PCC rules suitable for satellite backhaul, where the PCC rules indicate to activate QoS monitoring. In addition, if downgraded QoS requirements are allowed, the PCF may also provide Alternative QoS Profile for downgraded QoS requirements.

5.
The SMF selects the candidate UPF(s) as specified in clause 6.3.3 of TS 23.501 [2]. Based on the received PCC rules, the SMF requests to activate QoS monitoring for the GTP-U path(s) between at least one of the candidates UPF(s) and the (R)AN indicated by the gNB ID via N4 Association Update Request.

6.
The candidate UPF(s) confirm to perform the GTP-U path monitoring.

7.
If a candidate UPF doesn't activate QoS monitoring for the GTP-U path already, it sends an Echo Request message to the gNB.

8.
The gNB responds an Echo Response message that may contain the delay or satellite backhaul category indication to the candidate UPF(s).

9.
The candidate UPF(s) sends the QoS monitoring results to the SMF.

10.
Upon receiving the QoS monitoring results from the UPF(s) in step 7, the SMF selects the suitable I-UPF and/or PSA UPF, e.g. a UPF with the minimum backhaul latency.


Based on the received QoS monitoring results, the SMF may determine to apply the QoS profile for downgraded QoS requirements, or initiate an SM Policy Association Modification procedure.


The SMF may report the QoS monitoring results to the PCF periodically or by event triggered (e.g., the change of latency is over the threshold). In addition, the SMF may indicate the bandwidth on the N3 interface between the gNB and the selected UPF to the PCF, where the bandwidth is obtained from the satellite system using implantation method, i.e. the interaction between SMF and satellite system will not be standardized in this release.

11.
Complete the follow-up PDU session establishment process with the existing steps as specified in clause 4.3.2.2 of TS 23.502 [3].

12.
The AF may request to obtain the satellite backhaul information for an AF session using Nnef_AFsessionWithQoS_Create request message (satellite backhaul information) to the NEF, e.g., when the AF would like to adjust data transmission strategy.

13.
The NEF authorizes the AF request and interacts with the PCF to obtain the satellite backhaul information by invoking Npcf_PolicyAuthorization_Create Request.


If the AF is considered to be trusted by the operator, the AF uses the Npcf_PolicyAuthorization_Create request message to interact directly with PCF to request satellite backhaul information for an AF session.

14.
The PCF exposes the satellite backhaul information (e.g. backhaul delay and/or bandwidth) to the NEF.

15.
The NEF exposes the satellite backhaul information to the AF.


If the AF is considered to be trusted by the operator, the PCF sends the Npcf_PolicyAuthorization_Create response message (satellite backhaul information) directly to AF.

6.2.3
Impacts on services, entities and interfaces
This solution impacts the following system entities.

AMF:

-
Capability to determine dynamical satellite backhaul in use; 
-
Capability to send the satellite backhaul indication to the SMF.

SMF:

-
Capability to trigger GTP-U path monitoring when satellite backhaul is used.

-
Capability to report the QoS monitoring results from GTP-U path monitoring to PCF.

PCF:

-
Capability to receive satellite backhaul UP information and to take it into account for policy control decisions.

-
Capability to expose dynamical satellite backhaul information to the NEF.
AF:

-
Capability to request dynamical satellite backhaul information
NEF:

-
Capability to expose dynamical satellite backhaul information




******************** End of Change ********************
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