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Abstract of the contribution: This contribution proposes a solution for KI #4 for the configuration and counting of delay budget between PINE and PEGC.
1.
Discussion
This paper proposed a solution for Key Issue #4: Communication of PIN.
· Solution #Y: Delay budget between PINE and PEGC
2.
Text proposal
It is proposed to agree the following changes vs. TR 23.700-88:
>>>>BEGINNING OF CHANGES<<<<
6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues

	
	Key Issues

	Solutions
	1

5GC architecture enhancements to support PIN
	2

PIN and PIN Element discovery and selection
	3

Management of PIN and PIN Elements
	4

Communication of PIN
	5

Authorization for PIN
	6

Policy and parameters provisioning for PIN
	7

Identification of PIN and PIN Elements

	1
	
	X
	
	
	
	
	

	2
	
	X
	
	
	
	
	

	3
	
	X
	
	
	
	
	

	4a
	
	X
	
	
	
	
	

	4b
	
	X
	
	
	
	
	

	5
	
	
	X
	
	X
	
	

	6
	
	X
	X
	
	
	
	

	7
	
	
	X
	
	
	
	

	8
	
	
	X
	
	X
	X
	

	9
	
	
	X
	
	
	
	

	10
	
	
	X
	
	
	
	

	11
	
	
	
	X
	
	
	

	12
	
	
	
	X
	
	X
	X

	13
	
	
	
	X
	
	
	

	Y
	
	
	
	X
	
	
	


>>>>NEXT CHANGE<<<<
6.Y
Solution Y: Delay budget between PINE and PEGC
6.Y.1
Description

QoS experienced by PINE behind a PEGC depends on the end-to-end path between a PINE and the application server, i.e. depends on the QoS differentiation in both the 3GPP network and the non-3GPP network attached to the PEGC.

The packet delay budget (PDB) currently only considers the delay between the UPF and the UE (i.e., PEGC); the additional delay between the PEGC and the PINE is not accounted for.
To address this shortcoming, this solution proposes to make 5GS aware of the additional delay that can occur in the non-3GPP network attached to the PEGC and to compensate for this delay in 5GS. The compensation is achieved by reducing the PDB for the 3GPP network by the delay that can occur in the non-3GPP network attached to the PEGC (referred to as non-3GPP delay hereafter).

This solution proposes two enhancements to make 5GS aware of the non-3GPP delay:

-
A Default non-3GPP network delay budget is configured in the UDR as part of the PDU Session policy control subscription information. The PCF applies the Default non-3GPP delay budget when taking policy decisions, i.e., the PCF reduces the PDB for a given flow by the Default non-3GPP delay budget.
-
If supported by the PEGC and if the PEGC wants to change the default non-3GPP delay budget for a specific flow, the PEGC may use the UE requested PDU Session Modification procedure to request a non-3GPP delay budget for a set of packet filters. The SMF provides the Requested non-3GPP delay budget received from the PEGC to the PCF, which takes it into account for the subsequent policy decision.
This solution focuses on the delay budget of non-3GPP access and PDB adjustment for 5G QoS flow, which has no dependence on the PIN management capability.
6.Y.2
Procedures
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Figure 6.Y.2-1: Taking delays in the non-3GPP network attached to the PEGC into account in 5GS
1.
PDU Session is established

2.
Application layer signaling is exchanged between an application on a  PINE connected to the PEGC and an application function (AF)

3.
Based on the application layer signaling, the AF requests QoS for application flows.

NOTE 1:
If the AF is not considered trusted, then the AF interacts with the NEF instead. If the AF provides explicit QoS parameters, then AF (or NEF in case the AF is not trusted) interacts with PCF as defined in clause 4.15.6.6 of TS 23.502 [3].

NOTE 2:
Steps 1-3 are following existing Rel-17 specifications.

4.
PCF creates/updates PCC rules based on the AF request. If the PDU Session policy control subscription information in the UDR contains a Default non-3GPP delay budget, then the PCF takes it into account by reducing the PDB for the application flows by the Default non-3GPP delay budget.
5.
PCF sends the PCC rules to the SMF and also includes the non-3GPP delay budget.

6.
SMF completes the PDU Session modification based on the PCC rules received from the PCF and includes in the N1 SM container the non-3GPP delay budget provided by the PCF. A PEGC that does not support the non-3GPP delay budget information, will ignore the non-3GPP delay budget included in the N1-SM container.
7.
Application traffic is exchanged between the application on a PINE connected to the PEGC and an application function (AF).
8.
If the PEGC supports signaling of non-3GPP delay budget information and determines the need to request a different non-3GPP delay budget for a specific flow of a PINE, then the PEGC initiates the UE requested PDU Session Modification procedure and includes the Requested non-3GPP delay budget. The packets filters that the PEGC includes in the UE requested PDU Session Modification Request include at least the PINE' IP address and optionally port numbers. In case PEGC has assigned a private IP address to the PINE, then the PEGC includes its own IP address and the port numbers used for the PINE.

NOTE 3:
How the PEGC determines the need to request a different non-3GPP delay budget for a specific flow (e.g. by monitoring the delays in the non-3GPP network) is up to PEGC implementation.

9.
The SMF provides the Requested Non-3GPP delay budget to the PCF.

10.
PCF creates/updates PCC rules based on the Requested non-3GPP delay budget received from the SMF by reducing the PDB for the application flows by the Requested non-3GPP delay budget received from the SMF. The PCF may also alternatively apply a different non-3GPP delay budget, based on operator policy. PCF uses the packet filters as signaled by the PEGC for the PCC rules as per existing procedures.
11.
PCF sends updated PCC rules to the SMF and also includes the non-3GPP network budget.

12.
SMF completes the PDU Session modification based on the PCC rules received from the PCF and includes in the N1 SM container the non-3GPP delay budget provided by the PCF.
6.Y.3
Impacts on Existing Nodes and Functionality
-
SMF:

-
Support signaling of non-3GPP delay budget between UE and PCF.
-
PCF:

-
Receive Default non-3GPP delay budget from UDR.
-
Take Default non-3GPP delay budget from UDR into account for policy decisions (specifically for calculating PDB).
-
Provide non-3GPP delay budget to SMF.
-
Optionally, support receiving Requested non-3GPP delay budget from SMF.
-
Optionally, take Requested non-3GPP delay budget from SMF into account for policy decisions (specifically for calculating PDB).
-
UDR:
-
Support Default non-3GPP delay budget as part of the PDU Session policy control subscription information.
-
PEGC:

-
Optionally, support receiving non-3GPP delay budget from SMF.
-
Optionally, support signaling Requested non-3GPP delay budget to SMF.
>>>>END OF CHANGES<<<<
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