SA WG2 Temporary Document

Page 3

SA WG2 Meeting #152E
S2-2206575
Aug 17th – 26th, 2022 ; Elbonia                   
(revision of S2-220xxxx)
Source: 
Nokia, Nokia Shanghai Bell


Title: 
KI#1 solution evaluation and initial conclusions
Document for: 
Agreement (P-CR)


Agenda Item: 
9.12


Work Item / Release:
FS_5GSATB / Rel-18
Abstract of the contribution: This contribution proposes solution evaluation and the principles for initial conclusions.
1 Discussion
This document identifies commonalities and suggests the principles to be followed in the final conclusions. 
2 Proposal
It is proposed to add the following solution evaluation and initial conclusions to Key Issue #7 in TR 23.700-27.

*** First Change ***
7
Overall Evaluation

Editor's note:
This clause will provide evaluation of different solutions.
7.1
Key Issue #1: PCC/QoS control enhancement considering dynamic satellite backhaul

Candidate solutions #1, #2, #3, #8 and #9 address this key issue. 

Solution #1 re-uses the existing procedures where the AMF shares the configured satellite backhaul information with the SMF which in turn informs the PCF. The SMF can request the UPF to perform QoS (=delay) monitoring to obtain the observed delay over N3. To minimise the network load caused by the QoS measurements, the SMF can request QoS measurement selectively, based on satellite backhaul category and network configuration. The SMF indicates the satellite backhaul category and the observed delay to the PCF for policy reasons and to the CHF for charging, statistics and reconciliation. The solution supports the choice among multiple satellite backhaul categories that can be available to gNB, but using just one category at any time.
SMF needs the capability to trigger path monitoring and to report the results to PCF and CHF.
If multiple satellite backhaul categories are configured, then the eNB needs the capability to indicate this to the AMF. 
Solution #2 also addresses the case where multiple satellite backhaul categories are available. If the AMF cannot determine a single satellite category, it informs the SMF that multiple satellite backhaul categories are configured, which indicates dynamic satellite backhaul category to the SMF. The SMF requests the UPF to initiate QoS monitoring. See also Solution #9 that addresses the same use case of multiple satellite backhaul categories. 

In addition to the CN QoS adaptation procedure, steps 12 and onwards describe the option for the PCF to expose the observed satellite backhaul QoS to the AF via the NEF. Since the AF cannot influence the backhaul selection in any way, the usefulness of this additional backhaul properties exposure procedure depends on the application. 
AMF needs to be aware of multiple satellite backhaul alternatives. 

SMF needs the capability to trigger path monitoring and to report it to PCF and CHF. 
gNB needs to support additional capability to send the selected satellite backhaul category to the AMF. 
The additional capability to expose the observed QoS to the AF affects also the PCF, NEF and the AF. 

Solution #3 addresses the ISL case where the backhaul QoS can change without the change of satellite backhaul category. The ISL case will occur most likely on polar orbit. The AF/PCF requests reporting of backhaul delay change based on PCRT re-using TS 23.503 clause 6.1.3.18 which already includes satellite backhaul category change and the AMF, based on satellite operation information determines the backhaul delay changes and reports them to SMF which updates the policy information in the PCF/AF. It is not clear in this solution, how the reported satellite category can correspond to indeterminate number of ISL hops that can cause substantial variations in the observed delay? 

the AMF needs the capability to report polar-orbit satellite constellation information (which hasn't been clearly specified what it is). 
Either the AMF or the PCF needs to support the capability to determine and report cross-seam transit time. 

Solution #8 proposes that for satellite backhaul that is detected by the AMF as specified in Rel-17, the SMF requests the UPF and gNB (which are assumed to be ground-based) to apply sequence numbering so that the UPF can deliver packets in the right order using GTP-U sequence numbering. 

gNB and UPF need to support sequence numbering as requested by the SMF as they become the sequencing end-points. 
Solution #9 addresses the same case of multiple satellite backhaul categories as Solutions #1 and #2. This solution is based on QoS monitoring over GTP-U path between gNB and UPF. The PCF is responsible for monitoring policy to optimise the QoS monitoring and for adaptation of PCC rules based on the observed QoS. 

The AMF needs the capability to indicate dynamic satellite backhaul capability to the SMF, which informs the PCF and requests QoS monitoring from the UPF. 

AMF needs to support multiple satellite backhaul alternatives. Based on dynamic satellite backhaul indication from the AMF, the SMF initiates QoS monitoring at gNB and UPF and informs the PCF which adjusts the PCC rules accordingly. 

*** Next Change ***

8
Conclusions

Editor's note:
This clause will list conclusions that have been agreed during the course of the study item activities.
8.1
Key Issue #1: PCC/QoS control enhancement considering dynamic satellite backhaul

The following aspects and requirements are considered when concluding on the available solutions: 

-
Re-use of legacy 3GPP protocol procedures is encouraged,

-
The solution must support multiple configured satellite backhaul categories but limited to using just one satellite backhaul category at any time,
-
AMF informs the SMF of satellite backhaul category or multiple alternative satellite backhaul categories
- 
The satellite backhaul category and the observed delay need to be stored for charging and statistics reasons
-
Support of support sequence numbering for PDUs that are routed onwards is already specified as possible UPF option. In order to allow the same UPF to serve traffic via satellite backhaul and other backhaul connection, the UPF should remain a packet routing function without the responsibility to buffer and re-order out-of-sequence packets. 
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