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Abstract of the contribution: this document proposes a UPF based solution to identify PDU Sets sent to the RAN.
1.
Discussion
KI#4 and KI#5 of TR 23.700-60 requires solutions to identify PDU Sets exchanged between the Application Server and the 5GS. This document proposes a solution based on the UPF generating N3 PDU Set Metadata to be sent to the RAN so that it can be used at radio resource scheduling. 
Generation of N3 PDU Set Metadata

Principle: How the UPF generates the N3 PDU Set Metadata is independent of how the N3 PDU Set Metadata is encoded and sent to the RAN.
The UPF can generate such information in at least two ways
-
based on other metadata generated by the AS. The metadata provided by the AS to the UPF would include similar information to the one included in the N3 PDU Set Metadata (see below) and it can be signaled in a proprietary or in a standardized way. 
-
based on implementation specific ways. The UPF may generate the N3 PDU Set Metadata by analyzing the UP data transferred by the AS and by applying, e.g., deep packet inspection or machine learning algorithms.
Content of N3 PDU Set Metadata

The metadata generated by the UPF shall include at least:

-
a PDU Set identifier. This is used to identify the PDU set to which the PDU belongs and will be used by the scheduler in the RAN to handle the PDU according to the per-PDU Set QoS characteristics signaled at the establishment of the associated QoS flow. 

-
a PDU sequence number within PDU Set. This is used to identify the position of each received PDU within the PDU Set and is helpful to identify when the PDU Set begins and, in case PDUs arrive out of order, to properly reconstruct the PDU Set.
-
PDU Set Size (expressed in number of PDUs). This parameter is used to identify when a PDU Set ends that the RAN can allocate the appropriate amount of radio resources for the specific PDU Set. The PDU Set size shall be consistent with the PDU Set maximum size associated to the QoS Flow transporting the PDU Set (see S2‑2202968). The PDU Set size is added to the PDU Header of the first PDU of the PDU Set.
2.
Text proposal
It is proposed to agree the following changes vs. TS 23.700-60:
>>>>BEGINNING OF CHANGES<<<<
6
Solutions

6.0
Mapping of Solutions to Key Issues
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>>>>NEXT CHANGE<<<<
6.Y
Solution #Y: UPF based PDU Set identification 
6.Y.1
Key Issue mapping

This solution addresses KI#4 and defines how to identify the PDU set to which a PDU belongs and how to determine the beginning and the end of a PDU Set.
Editor’s note: whether this solution addresses also KI#5 is FFS.
6.Y.2
Description
6.y.2.1
Overall framework
Figure 6.Y.2.1-1 describes the overall QoS framework for supporting PDU Set identification with an emphasis on the necessary pieces of information and on the role of the related network entities. The control plane related aspects are described in Solution X in clause 6.X. 
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Figure 6.Y.2.1-1: PDU Set based QoS framework: UP aspects for PDU Set identification

6.y.2.2
PDU Set identification based on N3 PDU Set metadata

The solution is based on the UPF generating additional N3 PDU Set metadata to be provided in the PDU (i.e., GTP-U) headers to the RAN to help it identify PDU Sets and to which PDU Set a PDU belongs, so that the RAN can properly determine how to use the allocated resources. How the UPF generates the N3 PDU Set Metadata is independent of how the N3 PDU Set Metadata is encoded and sent to the RAN. Figure 6.y.2.2-1 shows the N3 PDU Set metadata added to the PDUs by the UPF and sent to the RAN.

The UPF can generate the metadata in the following ways:

-
based on metadata generated by the AS. The metadata provided by the AS to the UPF may include similar information to the one included in the N3 PDU Set Metadata (see below) and it can be signaled in a proprietary or in a standardized way. 
Editor's note: details of how the metadata is provided by the AS to the UPF (e.g., which protocol is used) are FFS.
-
based on implementation specific ways. The UPF may generate the N3 PDU Set Metadata by analyzing the UP data transferred by the AS and by applying, e.g., deep packet inspection or machine learning algorithms.
NOTE:
Details of the communication between UPF and RAN, and between RAN and UE are to be discussed in RAN WG3 and RAN WG2, respectively.
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Figure 6.y.2.2-1: UPF sending N3 PDU set metadata to the RAN
The following pieces of information are included in the UPF generated PDU Set metadata sent to the RAN:

-
PDU Set Identifier (PSID). This is necessary to identify to which PDU Set a certain PDU belongs. The PSID needs to be added to each PDU header.

-
PDU sequence number within the PDU Set. This is used to identify the position of each received PDU within the PDU Set and is helpful to identify when the PDU Set begins and, in case PDUs arrive out of order, to properly reconstruct the PDU Set. 
-
PDU Set size (expressed in number of PDUs). This parameter is used to identify when a PDU Set ends that the RAN can allocate the appropriate amount of radio resources for the specific PDU Set. The PDU Set size shall be consistent with the PDU Set maximum size associated to the QoS Flow transporting the PDU Set (see clause 6.X). The PDU Set size is added to the PDU Header of the first PDU of the PDU Set. 

NOTE:
Additional parameters may be identified depending on, e.g., cooperation with RAN and SA4 WGs.

The UPF selects the GTP-U tunnel over which the PDU Sets needs to be forwarded. 
Editor’s Note: How flows are identified are FFS.
6.Y.3
Procedures

The baseline procedure to provide N3 PDU Set Metadata to the RAN is as follows:

1.
After a PDU Session has been established, the UPF receives UP data from the application server. The AS may include assistance metadata in the PDUs of the PDU Sets provided to the UPF.

2.
The UPF, based on the assistance metadata provided by the AS or on implementation specific mechanisms (e.g., deep packet inspection, machine learning algorithms), generates the N3 PDU Set Metadata and adds it to the headers od the PDUs of the PDU Sets sent to the RAN.

3.
The RAN receives the N3 PDU Set Metadata and uses the allocated resources for the PDU Sets. 

6.Y.4
Impacts on services, entities and interfaces
AF

· (Optional) Provides metadata over N6 identify different PDU Sets
UPF

-
(Optional) receives metadata over N6 to identify different PDU Sets
-
Generates N3 PDU Set metadata based on input from AS or on implementation specific mechanisms that allow to identify different PDU sets.

-
Adds N3 PDU Set metadata to PDU headers sent to RAN

RAN

-
Receives from SMF N3 PDU Set metadata in PDU headers 

-
Uses N3 PDU Set metadata to identify PDU Sets and use allocated radio resources on a per-PDU Set basis
>>>>END OF CHANGES<<<<
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