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Abstract of the contribution: This document updates Solution 3.4 (Redundant steering mode with duplication information and trigger mechanisms)
1.
Discussion
In SA2#150E Solution 3.4 for KI#3 was captured in TR 23.700-53 with the following Editor's Note:
Editor's Note:
How the AF provides the QoS requirements to the PCF before the PDU Session establishment is FFS (e.g. based on enhancement of AF Session with QoS API).

This Editor's Note is related to the fact that the AF session with required QoS procedure (see TS 23.502 clause 4.15.6.6) currently allows the AF to provide QoS requirements to the PCF only on a per-UE IP address basis. Consequently, this cannot be used before a PDU Session is established for the UE, since the UE would still have no IP address allocated.

One possible way to address this Editor's Note is to extend the AF session with required QoS procedure by allowing the AF to indicate the QoS requirements on a per-GPSI basis. In this way, the 5GS would be able to associate the requirements with the UE before it is allocated with an IP address.

Consequently, the proposal is:

Proposal: remove the Editor's Note and clarify that the AF can provide the QoS requirements for the UE to the PCF before the UE is allocated with an IP address by extending the usage of the AF session with required QoS procedure and use the GPSI as the parameter to identify the UE in the 5GS.
2.
Text proposal
It is proposed to agree the following changes vs. TS 23.700-53:
>>>>BEGINNING OF CHANGES<<<<

6.6.2
High-level Description

6.6.2.1
Provision of RSM related parameters to UE and UPF

The provision of the redundant steering mode (RSM) parameters is based on the following principles:

-
The PCF, based on the QoS requirements from the AF, will generate PCC rules to be sent to the SMF indicating that the redundant steering mode (RSM) is to be used for a certain traffic and/or application.

-
Based on the PCC rules, the SMF decides that the redundant steering mode (RSM) needs to be used for a certain traffic and/or application. The SMF also decides how much such traffic needs to be duplicated and over which access path it is to be duplicated.

-
The SMF indicates to the UE and to the UPF via ATSSS rules and N4 rules, respectively, the details of the RSM:

-
indication of which traffic and/or application is subject to RSM.

-
how much of that traffic needs to be duplicated (duplication factor): this may vary between 0 to 100%. If 0% is indicated, it means that no duplication takes place and that all the traffic is sent only over the primary access link. If, e.g., 20, 50 or 100% is indicated, it means that that only 20, 50 or 90% of the traffic sent over the primary access link is duplicated over the secondary access link. 100% means that all traffic is duplicated over the secondary access link. The indication can be different for UL and DL. For example, there could be a duplication factor of 50% in UL and of only 30% in DL. 

-
indication of which of the access paths is the secondary access. If secondary access = ‘non-3GPP access’, then 100% of the traffic is sent over the 3GPP access path and the X% duplicated PDUs (indicated by the duplication factor) will be sent over the non-3GPP access path. The indication can be different for UL and DL.
NOTE:
If the duplication factor is not indicated, it is implicitly assumed that all the traffic is duplicated.
Editor's Note: How UPF/UE treat duplicated packets is FFS.
>>>>NEXT CHANGE<<<<

6.6.3
Procedures

Provision of rules to SMF, UE and UPF

The solution is based on the reuse of the existing procedures for ATSSS to provision the necessary rules to SMF, UE and UPF:

-
the PCF provides the extended PCC rules (see clause 6.x.2) to the SMF at, e.g. UE triggered Service Request (see TS 23.502 [3] clause 4.2.3.2);

-
the SMF provides the extended ATSSS and N4 rules to the UE and the UPF, respectively, by means of, the MA PDU Session Establishment procedure (see TS 23.502 [3] clause 4.22.2).

Triggering of usage of RSM by the SMF
In order to trigger the establishment of the MA PDU Session:

-
Option 1: 
This option re-uses the UE Requested PDU Session Establishment with Network Modification to MA PDU Session (see TS 23.502 [3] clause 4.22.3) with a "MA PDU Network-Upgrade Allowed" indication. The SMF may decide to establish the MA PDU Session based on the fact that the QoS characteristics levels of a certain QoS flow of the PDU Session that is being establish do not meet the QoS requirements from the AF. The SMF will then sends the appropriate ATSSS rules and N4 rules to the UE and to the UPF, respectively, to initiate the usage of the RSM.

-
Option 2:

This option is based on the extension of the following procedures.

Extend the procedure for setting up an AF session with required QoS (see TS 23.502 [3] clause 4.15.6.6) with the following changes:
-
Step 1: instead of using UE’s IP address, the AF indicates that the UE’s GPSI to the NEF when it provides the related QoS requirements. 
NOTE 2:
It is assumed that the AF knows (e.g., based on application level subscription) when to provide the QoS requirements for the UE even the PDU Session is not yet established.
Editor's Note:
How to identify specific PDU session, e.g., based on DNN/S-NSSAI, is FFS.
-
Step 3: 
The NEF temporarily stores the QoS requirements associated to the UE’s GPSI and a flag associated to the GPSI is added in the UDM. Based on that flag, at PDU session establishment, the SMF contacts the NEF to retrieve the QoS requirements.
Editor's Note: Alternative procedures and details of the flag in the UDM are FFS.
Extend the UE Requested PDU Session Establishment (see TS 23.502 [3] clause 4.3.2.2.1) with the following changes:

-
Step 11: the SMF is aware that it the QoS requirements for a certain QoS flow of the PDU Session that is being established cannot be met. Because of that the QoS flow is established with lower QoS characteristics levels.

-
After Step 17: the SMF sends a PDU Session Modification Command message to the UE including an indication that, if the UE switches to MA PDU Session, then the QoS levels will be improved.


After the UE receives the indication from the SMF and the single access PDU Session is established, the UE may decide to modify the PDU Session into a MA PDU Session by sending its ATSSS capabilities and a MA PDU Request indication. The SMF will then provide the appropriate ATSSS rules and N4 rules to the UE and the UPF, respectively, to initiate the usage of the RSM and improve the QoS provided to the UE.

>>>>NEXT CHANGE<<<<

6.6.4
Impacts on Existing Nodes and Functionality
PCF:
-
Extension of PCC rules to include RSM as a possible steering mode.
NEF:

-
Optional: Receives from AF per-GPSI QoS Requirements and temporarily stores them.
-
Optional: Stores in UDM flag to indicate to SMF to contact NEF at PDU session establishment and retrieve QoS requirements.
SMF

-
Extension of PCC rules/ATSSS rules/N4 rules to include RSM as a possible steering mode;

-
Extension of ATSSS rules/N4 rules to include indication of how much traffic needs to be duplicated and over which access path;

-
Decides to trigger the establishment of a MA PDU Session with RSM based on QoS conditions.
-
Optional: check UDM for flag to retrieve QoS Requirements from NEF at PDU Session establishment.
UE

-
Extension of ATSSS rules to include indication of RSM, of how much traffic needs to be duplicated and over which access path;

-
Receives indication from SMF to switch to MA PDU Session to improve QoS level of QoS Flow.

UPF

-
Extension of N4 rules to include indication of RSM, of how much traffic needs to be duplicated and over which access path.
UDM

-
Optional: Stores flag to retrieve QoS Requirements from NEF at PDU Session establishment. 
AF:

-
Optional: Needs to provide per-GPSI QoS Requirements to 5GC before PDU Session Establishment (Nnef_AFsessionWithQoS_Create service operation).

>>>>END OF CHANGES<<<<
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