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Abstract of the contribution:Proposes small update to solution 1 to avoid PCF impacts. 
1.
Discussion
In solution #1 the SMF can inform the PCF for the satellite backhaul category using existing functionality. SMF can determine the satellite backhaul type to report to PCF based on some predefined "margins" of delay that can be configured and compare against the result of the QoS monitoring reporting. For example SMF can be configured with: 
If delay reported in QoS monitoring event is between A-B ms then report satellite backhaul category GEO

If delay reported in QoS monitoring event is between B-C ms then report satellite backhaul category MEO

If delay reported in QoS monitoring event is between C-D ms then report satellite backhaul category LEO

If delay reported in QoS monitoring event is between D-E ms then report satellite backhaul category OTHERSAT

With that approach SMF-to-PCF signalling impacts are avoided. 

Another change is that SMF can also be configured with the triggers to initiate the QoS monitoring procedure and how often to do that. 

2.
Text proposal
It is proposed to agree the following changes vs. TR 23.700-27:
>>>>BEGINNING OF CHANGES<<<<
6.1
Dynamic delay solution

6.1.1
Description

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 TS 23.501 [2] clause 5.8.2.15. 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.

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:
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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]. The SMF can be configured to request QoS monitoring depending on the satellite backhaul type category signalled from AMF e.g. for GEO but not LEO, the specific location and also be configured to request (again) QoS monitoring based on certain triggers e.g. time related or location related.
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.

6.1.2
High level architecture principles

Figure 6.1.2-1 shows the call flow that will say the following:
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Figure 6.1.2-1: Dynamic delay monitoring and QoS adaptation

1.
During PDU session establishment, PDU session modification or handover that leads to NG-RAN with different backhaul category, the AMF determines the satellite backhaul category based on configuration.

2.
The AMF informs the SMF of satellite backhaul by including the Satellite Backhaul Category in Nsmf_PDUSession_CreateSMContext or in Nsmf_PDUSession_UpdateSMContext message as specified in clause 4.3.2.2 of TS 23.502 [3].

3.
SMF responds by Nsmf_PDUSession_CreateSMContext Responsed message or Nsmf_PDUSession_UpdateSMContext Response.

4.
SMF informs PCF of the satellite backhaul by including Satellite Backhaul Category in Npcf_SMPolicyControl_Update Request during SM Policy Association Establishment as specified in TS 23.502 [3] clause 4.16.4.


The PCF takes the initial policy decision based on the information that it has received so far but at this point, the PCF is not yet aware of any dynamic changes in the observed backhaul delay.

5.
Since SMF knows based on indication received from the AMF in step 2 that satellite backhaul is used, the SMF initiates GTP-U path monitoring as specified in clause 5.33.3.3 of TS 23.501 [2], no matter whether the GTP-U path is over a satellite backhaul with dynamical delay.

NOTE 1:
The SMF need not request echo procedure for every PDU session of every UE that are served by the same gNB.

6.
SMF receives GTP-U path monitoring results indicating the observed delay.

7.
Upon receiving the observed delay from the UPF in step 6, the SMF initiates SM Policy Association Modification in order to inform the PCF of the Satellite Backhaul Category based upon the observed delay. The SMF is configured with margins of the observed delay to determine the Satellite Backhaul Category in use. 
8.
[Conditional] The SMF may inform the CHF of the Satellite Backhaul Category and the observed delay. This information may be used for charging, network statistics and sorting out customer complaints. This step is asynchronous and the SMF can initiate it at any time after having received the delay information at step 6.

NOTE 2:
Step 8 can be supported in stage 3 using Charging Data Request / Charging Data Response message.

9.
PCF adjusts the QoS policy according to the observed N3 delay. PCF may need to report the Satellite Backhaul category to AF for application specific reasons.

6.1.3
Impacts on services, entities and interfaces
This solution impacts the following system entities.

SMF:

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

-
Capability to report the observed delay resulting from GTP-U path monitoring to CHF.


>>>>END OF CHANGES<<<<
2

_1712566156.doc
[image: image1.png]GEO satellite
D

LEO satellite’
>

() B

LEO satellite with ISL








AMF
PCF
SMF
UE
UPF
1. PDU session establishment
2. Nsmf_PDUSession_CreateSMContext Req.
Nsmf_PDUSession_UpdateSMContext Req.
3. Nsmf_PDUSession_Create/Update_SMContext Response
2. Registration Request (Unreachability Period)
CHF
4. SM Policy Association Establishment
9. PCF policy control
5. SMF requests N3 path monitoring
6. Path monitoring result
7. SM Policy Association Modification
8. SMF informs the CHF of satellite backhaul



