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Abstract of the contribution: This paper proposes to update conclusion on the topic of PDU Set based QoS parameters and QoS flow.
1
Discussion on PDU Set QoS
This paper aims at connecting the dots based on interim conclusions in the following aspects:

· The relationship among Service Data Flow, PDU Sets, QoS flows, and QoS parameters.

1. In TR23.700-60 clause 8.4.2.2, it has been agreed that PSA UPF may identify the PDU Set based on instruction from SMF and packet header of N6 protocols:
· by matching RTP/SRTP header and payload (RFC 3550/3711/6184/7798/draft-ietf-avtcore-rtp-vvc/draft-ietf-avtext-framemarking are supported).
Observation#1: based on TS23.501 clause 5.3.xxx-QoS model, the AF provides QoS requirements and traffic filtering information that can be used by the SMF to bind the service data flow to one QoS flow with required QoS parameters. In addition to traffic filtering information (IP 5 tuple), the AF needs to indicate PDU Set Configuration Information for PDU Set Identification based on RTP/SRTP header and payload.

Proposal#1: It is proposed to add a subclause 8.4.1.x for PDU Set Configuration Information and add PDU Set Configuration Information bullet in clause 8.4.1.3: AF Information Provisioning.
2. In RAN2 WG, Study on XR enhancements for NR includes the following Layer 2 Structure in clause 5.1.2, TR38.385 v.0.3.0, in which there are four models introduced to describe the L2 structure and mapping among the PDU Set, QoS flow, and DRB. The potential gaps to support each Layer 2 structure are also provided. 

== excerpt: clause 5.1.2: Layer 2 Structure in TR38.385 ==

Depending on how the mapping of PDU sets onto QoS flows is done in the NAS and how QoS flows are mapped onto DRBs in the AS, we can distinguish the following alternatives (as depicted on Figure 5.1.2-1 below):

-
111: one-to-one mapping between types of PDU sets and QoS flows in the NAS and one-to-one mapping between QoS flows and DRBs in the AS. From a Layer 2 structure viewpoint, this alternative is already possible and requires as many DRBs as types of PDU sets. Providing different QoS for the types of PDU sets sent in different DRBs is already possible.

-
NN1: one-to-one mapping between types of PDU sets and QoS flows in the NAS and possible multiplexing of QoS flows in one DRB in the AS. From a Layer 2structure viewpoint, this alternative is already possible but gives each QoS flows multiplexed in a DRB the same QoS. Providing different QoS for the types of PDU sets (i.e. QoS flows) multiplexed in a single DRB is currently not possible.

-
N11: possible multiplexing of types of PDU sets in one QoS flow in the NAS and one-to-one mapping between QoS flows and DRBs in the AS. From a Layer 2 structure viewpoint, this alternative is already possible but gives each QoS flow/DRB one QoS. Providing different QoS for the types of PDU sets multiplexed in a single QoS flow/DRB is currently not possible.

-
N1N: possible multiplexing of types of PDU sets in one QoS flow in the NAS and demultiplexing of types of PDU sets from one QoS flow on multiple DRBs in the AS. From a Layer 2 structure viewpoint, demultiplexing of types of PDU sets from one QoS flow onto multiple DRBs is currently not possible.

===============================================
Observation#2: based on TR38.385, it seems assumed that QoS parameters is per QoS flow or Sub-QoS flow so that the RAN may need to be enhanced in support of multiplexing or demultiplexing QoS/Sub-QoS flow based on different associated QoS parameters.
Observation#3: The existing QoS model maintains one to one relationship among QoS parameters, QFI, and DRB. And one DRB can be mapped with one or more QFIs based on QoS parameters per QFI. That is, there are dependencies on the QoS flow, QoS parameters, and DRBs in existing QoS model. When a service data flow is binding with multiple QoS flows or sub-QoS flows, the relationship between QoS flow/sub-QoS flow and the QoS parameters for the service data flow requested by the AF becomes unclear. 

Proposal#2: It is proposed to clarify clause 8.4.1.1 that PDU Set QoS parameters received from the AF is for service data flow (IP 5 tuple). 

Proposal#3: It is proposed to clarify that PDU Set QoS parameters, e.g. per QoS flow or Sub-QoS flow, may be needed and add the Editor’s Note to coordinate with RAN WGs. 
Editor's note:
PDU Set QoS parameters per QoS flow or Sub-QoS flow needs to coordinate with RAN WGs.

Proposal#4: It is also proposed to send a LS (S2-221xxxx) to RAN2 asking PDU Set QoS parameters.
3. In TR23.700-60 clause 8.4.1.2, it has been agreed that AF information provisioning include burst periodicity. This information needs to be sent to RAN along with QoS parameters via N2 interface. 

Proposal#5: It is also proposed to add that burst periodicity also needs to be sent to RAN in addition to QoS parameters.
2
Proposal
It is proposed to agree the above proposals and the following changes for inclusion in TR 23.700-60.

*** BEGIN CHANGES ***

8.4.1.1
PDU Set QoS Parameters

PDU Set QoS treatment is determined using dynamic or non-dynamic PCC.

The following PDU Set QoS parameters for service data flow (IP 5 tuple) received from the AF are defined to support PDU Set handling:

-
PDU Set Error Rate: The PSER defines an upper bound for the ratio between the number of PDU Sets not successfully received and the total number of PDU Sets sent towards a recipient measured over a measurement window.

Editor's note:
the criteria for determining whether a PDU Set is successfully delivered or not are FFS 

-
PDU Set Delay Budget.
Editor's note:
The definitions of PSER and PSDB are FFS. For PSDB, it needs further study the impact due to N6 jitter.


The following PDU Set QoS parameters per QoS flow or Sub-QoS flow are defined for PDU Set handling.
· PDU Set Delay Budget (PSDB)

· PDU Set Error Rate (PSER), which may be resulted from different causes including PSDR
· PDU Set Type Priority, which defines the priority of the PDU Set type for the QoS flow or Sub-QoS flow
· PDU Set Dropping Rate (PSDR), which defines the application’s expected PDU Sets dropping rate for a PDU Set type, e.g. I/P/B frame, or PDU Set importance level that bind a service data flow to QoS flow(s). 
NOTE:
The PDU Set QoS parameters for service data flow, per QoS flow or Sub-QoS flow need to coordinate with RAN WGs.
-
Whether all PDUs are needed for the usage of PDU Set by application layer (PDU Set Integrated Indication).

Editor's note:
It is FFS "Whether a PDU Set is still valid in case PSDB is exceeded" is needed. It should be discussed together with the definition of PSDB, specially about the boundary of PSDB.
If PDU Set based QoS handling is used, PCF determines the above PDU Set QoS Parameters based on information provided by AF (described in 8.4.2) and/or local configuration. The PDU Set QoS parameters and Burst Periodicity are sent to SMF as part of PCC rule, then SMF sends them to RAN.
*** Next CHANGE ***
8.4.1.2
PDU Set Configuration Information
PDU Set Configuration Information is determined using dynamic or non-dynamic PCC.

The following PDU Set Configuration Information from the AF request are defined to support PDU Set handling:
- 
PDU Set Indication: indicate to the SMF to apply PDU Set Integrated Handling for the service data flow.
-
PDU Set flow description: indicate RTP/SRTP extension header type to be used for PDU Set Identification at UPF.
*** Next CHANGE ***
8.4.1.3
AF Information Provisioning

PDU Set related assistance information provisioning by AF is supported for dynamic PCC. AF may provision one or more of the following PDU Set related assistance information to NEF/PCF during AF QoS request procedure:

-
PDU Set QoS parameters listed in clause 8.4.1.1.

-
Burst periodicity.
-
PDU Set Configuration Information in clause 8.4.1.2.
*** END CHANGES ***
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