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1. Introduction
This document proposes a solution for KI#1 PCC/QoS control enhancement considering dynamic satellite backhaul and the following topics:
-	Determination of packet delivery latency or bandwidth or both of the satellite backhaul on the UP path.
-	Policy/QoS control enhancements based on the determined packet delivery latency or bandwidth or both of the satellite backhaul on the UP path.
It is proposed to add the following solution into TR 23.700-27, associated with KI#1.
2. Proposal
It is proposed to capture the following changes into TR 23.700-27. 
First change (all new text) * * * *
[bookmark: _Toc324232213][bookmark: _Toc326248709][bookmark: _Toc22286587][bookmark: _Toc23317648][bookmark: _Toc101425406][bookmark: _Toc101425552][bookmark: _Toc101425709]6.X	Solution for Key Issue #1: QoS Monitoring for dynamic satellite backhaul delay control
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[bookmark: _Toc509873782][bookmark: _Toc509905232][bookmark: _Toc22286589]In Rel-17, the single satellite backhaul network is used and the AMF reports to the SMF the satellite backhaul category and the change of satellite backhaul category, as specified in clause 5.8.2.15 of TS 23.501 [2].


Figure 6.X.1-1: Example scenarios of satellite backhaul network with dynamic delay
As example scenarios depicted above, the RAN may use one or more type of backhaul networks with the 5GC, and also the RAN may use different type of backhaul networks in CP and UP which is differed with the single satellite backhaul network assumed in Rel-17.
In order to adapt Policy/QoS control for dynamic delay in satellite backhaul network used in UP, the QoS monitoring over GTP-U path between RAN and UPF is required. For efficient and precise monitoring, the PCF needs to generate the appropriate QoS Monitoring Policy and needs to adjust the PCC rules based on the monitoring results in time.
[bookmark: _Toc23317650][bookmark: _Toc101425408][bookmark: _Toc101425554][bookmark: _Toc101425711]6.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc22286590]Figure 6.X.2-1 below depicts the key steps of the solution, which enables the QoS monitoring for dynamic satellite backhaul delay control.


Figure 6.X.2-1: Procedure for enabling QoS monitoring for dynamic satellite backhaul delay control
1. The UE initiates the PDU Session Establishment procedure as specified in clause 4.3.2.2 of TS 23.502 [3].
2. The AMF determines the Satellite backhaul category (as specified in clause 4.3.2.2 of TS 23.502 [3]), and the following criteria of the network:
Criteria #1: whether more than one type of backhaul networks can be used with the NG-RAN.
Criteria #2: whether different backhaul networks can be used in the CP and the UP at the same time
If the AMF determines that the more than one type of backhaul networks can be used with the NG-RAN, or different backhaul networks can be used in the CP and the UP at the same time, or both, the AMF informs to the SMF that the backhaul network delay is dynamically change by providing ‘dynamic satellite backhaul delay control request’ in Nsmf_PDU_Session_CreateSMContext Request.
The AMF provides ‘dynamic satellite backhaul delay’ even when the satellite backhaul network is not used in the CP, if more than one type of backhaul networks can be used or if different type of backhaul network can be used in the UP.
The AMF determines the above criteria based on the RAN ID (e.g., Global RAN Node ID), or its configuration.
3. The SMF initiates SM Policy Association establishment with the PCF. The SMF provides Satellite backhaul category, and/or dynamic satellite backhaul delay control request to the PCF, if it received from the AMF.
4. The PCF generates and provides to the SMF, the PCC rules with the Policy Control Request Trigger. In the Policy Control Request Trigger, the PCF request to the SMF to interact again when the SMF is aware of the QoS(s) fulfilled in the selected UPF by performing GTP-U path monitoring in the available UPFs.
5. The SMF initiates GTP-U path monitoring as specified in clause 5.33.3.3 of TS 23.501 [2] with the available UPFs. Based on the measured backhaul delay received from the available UPFs and the PCC rules received from the PCF, the SMF selects an UPF for the PDU Session. 
6. After UPF selection, the SMF verifies the QoS rule(s) fulfilled in the UPF (e.g. the measured backhaul delay received from the UPF is fulfilled the CN PDB), and initiates SM Policy Association modification with the PCF due to the PCRT received in step 3 is met.
7. Based on received backhaul network delay measurement information, the PCF evaluates the provided PCC rules and decides whether to adjust the PCC rules. The PCF provides PCC rules (if it needs to be updated), and the Policy Control Request Trigger of ‘QoS Monitoring information for dynamic satellite backhaul delay control’ information. This ‘QoS Monitoring information for dynamic satellite backhaul delay control’ information includes the information in ‘QoS Monitoring for URLLC’ as specified in Table 6.3.1 of TS 23.503 [4], and may provide additionally ‘Threshold Values’. According this information, the SMF reports to the PCF when the backhaul network delay exceeds the threshold value.
8. SMF performs N4 Session Establishment/Modification as specified in clause 4.3.2.2 of TS 23.502 [3].
9. SMF provides to the RAN, the QoS Monitoring Indication, QoS Monitoring reporting frequency, and QoS Monitoring Threshold value, which are derived from the PCC rule information received in step 7, via AMF by invoking Namf_Communication_N1N2Message Transfer.
10. The AMF sends N2 PDU Session Request to the RAN as specified in clause 4.3.2.2 of TS 23.502 [3]..
11. The RAN setups AN-specific resources with the UE as specified in clause 4.3.2.2 of TS 23.502 [3].
12. The RAN indicates its rejection to perform QoS Monitoring, e.g. due to RAN load condition, if any. The SMF is responsible to ensure the QoS Monitoring for satellite backhaul network delay between the RAN and the UPF. If SMF determines that there are no other PDU Sessions that use the same backhaul network on this RAN and UPF, then the SMF concludes that this backhaul network cannot be monitored in the RAN side.
13. The AMF sends Nsmf_PDUSession_UpdateSMContext Request to the SMF.
14. The SMF initiates N4 Session Modification with the UPF and provides QoS Monitoring Policy for dynamic satellite backhaul delay control, which are derived from the PCC rule information received in step 7.
15. The SMF sends Nsmf_PDUSession_UpdateSMContext Response as specified in clause 4.3.2.2 of TS 23.502 [3].
16. Optionally, if the SMF concluded that the backhaul network cannot be monitored in the RAN side (as described in step 12), and it is configured that the satellite backhaul network monitoring in both RAN and UPF side is mandatory, then the SMF informs the AMF by invoking Nsmf_PDUSession_SMContextStatusNotify (Release), and related steps are performed as specified in clause 4.3.2.2 of TS 23.502 [3].
[bookmark: _Toc23317651][bookmark: _Toc101425409][bookmark: _Toc101425555][bookmark: _Toc101425712]6.X.3	Impacts on services, entities and interfaces
AMF:
-	During the PDU Session Establishment procedure, determines whether more than one type of backhaul networks can be used with the RAN, and whether the different type of backhaul networks can be used in CP and UP.
-	Indicates to the SMF that the satellite backhaul network with dynamic delay can be used with the RAN during the PDU Session Establishment procedure.
SMF:
-	Upon receiving dynamic satellite backhaul delay control request from the AMF, forwards the request to PCF.
-	Derives the information of QoS Monitoring for dynamic satellite backhaul delay control for RAN and UPF based on the PCC rule information provided by the PCF.
-	Initiates the GTP-U path monitoring upon receiving dynamic satellite backhaul delay control request from the AMF.
-	During the PDU Session Establishment procedure, selects the UPF based on the GTP-U path minoring results received from the available UPFs.
PCF:
-	Upon receiving dynamic satellite backhaul delay control request from the SMF, generates PCC rule information for QoS Monitoring for the satellite backhaul with dynamic delay, and the Policy Control Request Triggers for the SMF.
* * * * End of changes * * * *
2

Microsoft_Visio____1.vsdx
UE
AMF
UPF
SMF
PCF
1. PDU Session Establishment Request
2. Nsmf_PDU Session_CreateSMContext Request
(satellite backhaul category, dynamic satellite backhaul delay control request)
3. Npcf_SMPolicyControl_Create Request
(satellite backhaul category, dynamic satellite backhaul delay control request)
4. Npcf_SMPolicyControl_Create Response
(PCC rules, Policy Control Request Trigger(QoS(s) fulfilled in selected UPF))
RAN
5e. UPF selection
8. N4 Session Establishment/Modification
9. Namf_Communication_N1N2MessageTransfer(N2 SM information(QoS Monitoring Indication, QoS Monitoring reporting frequency, QoS Monitoring Threshold value), N1 SM container)
10. N2 PDU Session Request (NAS msg)
11. AN-specific resource setup (PDU Session Establishment Accept)
12. N2 PDU Session Response (accept/reject to perform QoS Monitoring)
13. Nsmf_PDUSession_UpdateSMContext Request
14a. N4 Session Modification Request (QoS Monitoring Policy for dynamic satellite backhaul delay control)
6. Npcf_SMPolicyControl_Update Request
(QoS(s) fulfilled in UPF selected in step 5e, measured backhaul delay)
7. Npcf_SMPolicyControl_Update Response
(PCC rules with QoS Monitoring Information for dynamic satellite backhaul delay control)
15. Nsmf_PDUSession_UpdateSMContext Response
16. Nsmf_PDUSession_SMContextStatusNotify
5a. GTP-U path monitoring request
5b. ECHO Request
5c. ECHO Response
5d. GTP-U path monitoring response



image1.emf
Satellite#1

UE RAN

Terrestrial 

Backhaul

AMF SMF

UPF#2

UPF#1

Satellite#2

PCF

Satellite#3

Satellite 

Backhaul#1

Satellite 

Backhaul#2

(A)

(B)

(C)

(D)

(E)

AF


Microsoft_Visio____.vsdx
Satellite#1
UE
RAN
Terrestrial Backhaul
AMF
SMF
UPF#2
UPF#1
Satellite#2
PCF
Satellite#3
Satellite Backhaul#1
Satellite Backhaul#2
(A)
(B)
(C)
(D)
(E)
AF



image2.emf
UE AMF UPF SMF PCF

1. PDU Session Establishment Request

2. Nsmf_PDU Session_CreateSMContext Request

(satellite backhaul category, dynamic satellite 

backhaul delay control request)

3. Npcf_SMPolicyControl_Create Request

(satellite backhaul category, dynamic satellite backhaul 

delay control request)

4. Npcf_SMPolicyControl_Create Response

(PCC rules, Policy Control Request Trigger(QoS(s) 

fulfilled in selected UPF))

RAN

5e. UPF selection

8. N4 Session Establishment/Modification

9. Namf_Communication_N1N2MessageTransfer(N2 SM 

information(QoS Monitoring Indication, QoS Monitoring reporting 

frequency, QoS Monitoring Threshold value), N1 SM container)

10. N2 PDU Session Request (NAS msg)

11. AN-specific resource setup (PDU Session Establishment Accept)

12. N2 PDU Session Response (accept/reject to perform QoS Monitoring)

13. Nsmf_PDUSession_UpdateSMContext Request

14a. N4 Session Modification Request (QoS Monitoring 

Policy for dynamic satellite backhaul delay control)

6. Npcf_SMPolicyControl_Update Request

(QoS(s) fulfilled in UPF selected in step 5e, measured 

backhaul delay)

7. Npcf_SMPolicyControl_Update Response

(PCC rules with QoS Monitoring Information for 

dynamic satellite backhaul delay control)

15. Nsmf_PDUSession_UpdateSMContext Response

16. Nsmf_PDUSession_SMContextStatusNotify

5a. GTP-U path monitoring request

5b. ECHO Request

5c. ECHO Response

5d. GTP-U path monitoring response


