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Abstract of the contribution: This contribution completes the description of Solution 20. 
1.
Discussion
The description of solution 20 is completed by addressing how the solution works in UL and by introducing further parameters that may need to be signalled over UP to the RAN.
2.
Text proposal
It is proposed to agree the following changes vs. TS 23.700-60:
>>>>BEGINNING OF CHANGES<<<<
6.20
Solution #20: UPF based PDU Set identification

6.20.1
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.


6.20.2
Description

6.20.2.1
Overall framework

Figure 6.20.2.1-1 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 25 in clause 6.25.
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Figure 6.20.2.1-1: PDU Set based QoS framework: UP aspects for PDU Set identification

6.20.2.2
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 6.20.2.2-1 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 signalled in a proprietary or in a standardized way.

NOTE 1:
Examples of PDU Set marking mechanisms are proprietary/non standardized mechanisms. Some other examples are described in clauses 6.7.3.2.2 and 6.12.3.2. Solution X in clause 6.X (Negotiation of details of marking mechanisms for AS to UPF communication) describes how such and other marking mechanisms can be negotiated between AF and 5GS.

-
Based on implementation specific ways. The UPF may generate the N3 PDU Set Metadata by analysing the UP data transferred by the AS and by applying, e.g. deep packet inspection.

NOTE 2:
PDU Set detection mechanisms such as deep packet inspection and machine learning does not work in case fully end-to-end encrypted traffic (e.g. HTTPS). However, according to NOTE 2 in clause 4.1, the scenario of fully end-to-end encrypted traffic is not part of this study item.

NOTE 3:
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 6.20.2.2-1: 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 bits or 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 6.20). The PDU Set size is added to the PDU Header of the first PDU of the PDU Set.
-
Last PDU Indication. This flag indicates whether or not a PDU is the last PDU of a certain PDU Set (identified by the PDU Sequence Number). 

NOTE 4: 
Certain applications may not be able to compute the PDU Set Size before the whole PDU Set has been sent. In that case the Last PDU Indication needs to be used.

-
PDU Set Content Criteria and PDU Set Content Ratio. These parameters are optionally used if the PDU Set Content Criteria or the PDU Set Content Ratio of the specific PDU Set differ from the default values of the QoS Flow indicated at QoS Flow establishment (see clause 6.25).
NOTE 5:
Additional parameters may be identified depending on, e.g. cooperation with RAN WGs and SA WG4.

The PDU Set related parameters describe above are applicable both in DL and in UL.

NOTE 6:
The provision of PDU Set related parameters to the NG-RAN in DL is independent of the DL detection mechanism. Similarly, the provision of UL PDU Set related parameters from the UE to the NG-RAN is independent of the UE detection mechanism.
The UPF selects the GTP-U tunnel over which the PDU Sets needs to be forwarded. The mapping between XR traffic and QoS flows is done by using the existing IP Packet Filter Sets mechanism (see clause 5.7.6.2 of TS 23.501 [2]) with the assumption that each QoS Flow is associated with PDU Sets with specific QoS Characteristics values. As an example, the following filters could be applied (see Solution 25 for a detailed description of the CP parameters):

-
PSDB = 50ms, PSER = 10-5, PSMS = 50000B  QoS Flow ID = 1  IP address = 1.2.3.4, port = 5678;

-
PSDB = 100ms, PSER = 10-4, PSMS = 100000B  QoS Flow ID = 2  IP address = 1.2.3.5, port = 5679.

NOTE 7: It is assumed that an application uses different port numbers for data streams of different QoS requirements.

6.20.3
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), 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.

NOTE:
Whether the PDU Set Metadata of a PDU Set is stripped by the RAN before attempting transmission of the related PDUs over the radio interface or is sent to and used by the UE depends on RAN WG discussions.

6.20.4
Impacts on services, entities and interfaces

AS:

-
(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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