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Discussion
Two scenarios for determining PDU Set information are supported in 3GPP Rel. 18. 
· The application uses an RTP header extension purposely defined for 5GS PDU Set handling, such as the RTP HE defined by SA4 in TS26.522. In this case the application determines “what is a PDU Set” (e.g. frame or slice), the PDU Set Importance and populates RTP HE fields (e.g. PDU Set Sequence Number, PDU Sequence Number within a PDU Set, PDU Set Importance, etc.) that map directly to PDU Set Information the UPF provides in the GTP-U header. The UPF is alerted to the presence of the RTP HE by the Protocol Description provided by the AF, and the UPF may perform the mapping between the RTP HE and the GTP-U HE without further knowledge of PDU Set application layer attributes.

· The application uses RTP without a HE, or a HE not purposely defined for 5GS PDU Set handling (e.g. IETF framemarking, etc.). In this case the UPF (for downlink traffic) or the UE (for uplink traffic) uses implementation specific means to determine “what is a PDU Set” (e.g. frame or slice) and the PDU Set Importance to assign to a PDU Set Type (e.g. I-Frame vs P-Frame). Currently the only input the Application provides is the Protocol Description, which alerts the UE or UPF of the protocol of the PDUs it receives (e.g. RTP with framemarking).

In the second scenario there is a disconnect between the AF and processing in the UE and UPF. For example, following scenarios may occur:
· the AF provides PDU Set QoS parameters (PSDB, PSER, PSIHI) assuming the UPF or UE perform PDU Set detection of video frames, while instead based on implementation, the UPF or UE perform PDU Set Detection of (video) slices. In this case the UPF or UE is unaware of the AF’s preference for PDU Set detection of video frames, and the AF provided PSER, PSDB and PSIHI for video frames may be inappropriate for use with video slices. Neither the AF, nor the UPF (for DL) or UE (for UL) would be aware of the issue. There is nothing that links AF provided PDU Set QoS parameters with the UPF or UE PDU Set detection methodology.

· the AF wants to assign PDU Set Importance in a way different from what is configured in the UPF or UE. For example, a particular application may want to assign different PDU Set Importance to various multiplexed media components while a different application may want to assign different PDU Set Importance to various video slices. In this case there no way for the application and the UPF or UE to coordinate how PDU Set Importance is assigned, and the AF has no knowledge of the PDU Set Importance assigned by the UPF or UE.

This solution allows the AF to request and the UPF (downlink) or UE (uplink) to perform PDU Set handling in a coordinated manner. 
 
Proposal
A solution is proposed for KI#1 and KI#4 for incorporation in the XRM Ph2 TR23.700-70.

*** Start of changes (all new text) ***
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148498832]6.X	Solution #X: Consistent PDU Set Handling between AF and 5GS
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148498833]6.X.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This solution is related to two KIs:
-	It addresses Key Issues #1 since it proposes to enhance PDU Set QoS handling, specifically how PDU Set information provided by the AF/AS can be enhanced.
-	It is also related to Key Issue #4 since the additional information provided by the AF may indicate PDU Set processing for different media types multiplexed on data flows within a single end-to-end transport connection. 
[bookmark: _Toc148498834]6.X.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]Two scenarios for determining PDU Set information are supported in 3GPP Rel. 18. 
The application uses an RTP header extension purposely defined for 5GS PDU Set handling, such as the RTP Header Extension (HE) defined by SA4 in TS26.522. In this case the application determines “what is a PDU Set” (e.g. frame or slice), the PDU Set Importance and populates RTP HE fields (e.g. PDU Set Sequence Number, PDU Sequence Number within a PDU Set, PDU Set Importance, etc.) that map directly to PDU Set Information the UPF provides in the GTP-U header. The UPF is alerted to the presence of the RTP HE by the Protocol Description provided by the AF, and the UPF may perform the mapping between the RTP HE and the GTP-U HE without further knowledge of PDU Set application layer attributes.

The application uses RTP without a HE, or a HE not purposely defined for 5GS PDU Set handling (e.g. IETF framemarking, etc.). In this case the UPF (for downlink traffic) or the UE (for uplink traffic) uses implementation specific means to determine “what is a PDU Set” (e.g. frame or slice) and the PDU Set Importance . Currently the only input the Application provides is the Protocol Description, which alerts the UE or UPF of the protocol of the PDUs it receives (e.g. RTP with framemarking).

In the second scenario there is a disconnect between the AF and processing in the UE (for uplink) and UPF (for downlink). For example, following scenarios may occur:
the AF provides PDU Set QoS parameters (PSDB, PSER, PSIHI) assuming the UPF or UE perform PDU Set detection of video frames, while instead based on implementation the UPF or UE perform PDU Set Detection of (video) slices. In this case the UPF or UE is unaware of the AF’s preference for PDU Set detection of video frames, and the AF provided PSER, PSDB and PSIHI for video frames may be inappropriate for use with video slices. Neither the AF, nor the UPF (for DL) or UE (for UL) would be aware of the issue. There is nothing that links AF provided PDU Set QoS parameters with the UPF or UE PDU Set detection methodology.

the AF wants to assign PDU Set Importance in a way different from what is configured in the UPF or UE. For example, a particular application may want to assign different PDU Set Importance to various multiplexed media components while a different application may want to assign different PDU Set Importance to various video slices. In this case there is no way for the application and the UPF or UE to coordinate how PDU Set Importance is assigned, and the AF has no knowledge of the PDU Set Importance assigned by the UPF or UE.

This solution allows the AF to request and the UPF (downlink) or UE (uplink) to perform PDU Set handling in a manner coordinated with the AF. The AF may send in its request to the 5GS three additional pieces of information:
1. the PDU Set Types that are to be detected. An example of the PDU Set types an AF may send is given in figure 6.x.2-1. Other PDU Set Types may include video slices with varying importance, or different media multiplexed on the same transport flow (e.g audio and video) for which PDU Set handling is desired by the AF. 

Note: The list of supported “PDU Set Types” the AF may request may be defined in the normative stage.

2. For each PDU Set Type, the PDU Set importance that should be assigned when the PDU Set Type is detected, as illustrated in figure 6.x.2-1. When individual PDUs within a QoS flow are handled as PDU Sets as is the case in Rel. 18, a PDU Set importance may be provided for the individual PDUs. For example, the AF may provide:

	PDU Set Types (to be detected at UE or UPF)
	PDU Set Importance (to be Assigned by UE or UPF)

	Video I-Frame
	1

	Video P-Frame
	2

	RTP/AVP Audio
	3

	Haptic data
	4

	RTCP PDUs
	2

	STUN PDUs
	4

	All other PDUs (or unknown)
	5


 
Figure 6.x.2-1: Example information provided by the AF and sent to the UE (uplink) or UPF (downlink) to coordinate PDU Set handling.

3. Session Description Protocol (SDP) information as per IETF RFC 8866, that the AF has negotiated (if available). The SDP is sent as assistance information to facilitate PDU Set detection and determining PDU Set Information in the UE or UPF. For example, it may indicate media type and information about scalable media formats that would otherwise be unknown to the UE and UPF. 

Note 1: 	How the UE and UPF use the SDP to map PDUs to PDU Sets and PDU Set parameters is left to implementation.

Note 2: 	SDP protocol is often used to negotiate RTP media sessions between endpoints. This is also assumed in SA4 with IMS and WebRTC. If the SDP is not available at the AF, it need not be sent.

[bookmark: _Toc148498835]6.X.3	Procedures
Figure 6.x.3-1 shows the procedure for PDU Set QoS handling coordinated with AF.


Figure 6.x.3-1: Procedure for PDU Set QoS handling coordinated with AF
1. AF sends PDU Set Types, PDU Set Importance information and SDP (additional information) to the NEF.
NEF sends the additional information to the PCF.
2. When PDU Set QoS is used, the PCF includes the additional information in PCC Rules sent to the SMF. 
3. The SMF sends the additional information to the UE (for uplink PDU Set handling), and/or
Editor’s note: Whether UE needs the additional information from SMF/AF to handle UL direction is FFS.
4. The SMF sends the additional information to the UPF (for downlink PDU Set handling).
5. For UL traffic, the UE performs PDU Set detection and handling for the PDU Set Types and using the PDU Set Importance requested by the AF. The UE may use the SDP to assist with PDU Set based handling.
6. For DL traffic, the UPF performs PDU Set detection and handling for the PDU Set Types and using the PDU Set Importance requested by the AF. The UPF may use the SDP to assist with PDU Set based handling.

[bookmark: _Toc148498836]6.X.4	Impacts on services, entities and interfaces
-	AF – Provides SDP, PDU Set Types and PDU Set Importance to NEF/PCF.
-	PCF – Includes new information in PCC rules.
-	SMF – Includes new information in QoS Rules (for uplink) and N4 Session information (for downlink).
-	RAN – No Impact.
-	UPF – If DL PDU Set handling is supported: Performs PDU Set Detection and assigns PDU Set importance according to request from AF. May use the SDP to assist with PDU Set based detection and handling.
-	UE  - If UL PDU Set handling is supported: Performs PDU Set Detection and assigns PDU Set importance according to request from AF. May use the SDP to assist with PDU Set based detection and handling.
Note: Support for uplink and/or downlink may be considered separately
*** END of changes ***
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