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Abstract of the contribution: This paper proposes a solution for KI#4. It is also related to KI#1.
Discussion
In Rel. 18 it was decided that all PDUs of an application service flow (i.e. that match the PDR for the application) will be mapped to the same QoS flow and PDU Set QoS will be applied if activated, independent of whether the PDUs belong to a PDU Set based on the Protocol Description. This is reflected in TS23.501 clause 5.37.5.1

For the downlink direction, the PSA UPF identifies PDUs that belong to PDU Sets and marks them accordingly as described in clause 5.37.5.2. If the PSA UPF receives a PDU that does not belong to a PDU Set based on Protocol Description for PDU Set identification, then the PSA UPF still maps it to a PDU Set and determines the PDU Set Information as described in clause 5.37.5.2.
NOTE:	If the PSA UPF receives a PDU that does not belong to a PDU Set, then it is assumed that the UPF determines the PDU Set Importance value based on pre-configuration.

An application service flow typically contains multiple components. It may include a video stream (e.g.  based on RTP) for which the UPF performs PDU Set detection according to the Protocol Description or UPF’s internal implementation or configuration. It may also include PDUs of other media streams such as audio or other protocols such as RTCP (i.e., to control RTP media streams) for which PDU Set detection and QoS handling do not properly apply. In general, currently the application service flow may contain a variety of PDUs that do not conform to a Protocol Description based template, algorithm or other methodology used by the UPF to determine that a PDU belongs to a PDU Set. All these PDUs may be multiplexed into one common transport layer traffic flow, for instance using the various IETF protocol multiplexing options that cover RTP with multiple media streams, RTCP, STUN, DTLS-SRTP and WebRTC data channel.

This has the unfortunate effect that the PDU Set QoS parameters (e.g. PSER, PSDB) are applied not only to media for which PDU Set QoS is appropriate (e.g. video flows) but also to individual PDUs for which it is not appropriate (e.g. audio streams, RTCP, STUN, DTLS-RTCP, etc. PDUs). 

This solution improves on the Rel. 18 methodology by providing two PCC rules and using two QoS flows whenever PDU Set QoS is activated for a service flow. The UPF uses one QoS flow for PDUs that belong to PDU Sets according to the Protocol Description and the second QoS flow for PDUs that do not belong to PDU Sets. 
· PDU Set based QoS handling using the PSDB, PSER, PSIHI PDU Set QoS parameters is used in a QoS flow for PDUs that match the Rel. 18 PDR “Packet Detection Information” used for traffic detection (as per TS23.501 clause 5.8.5.2) and are identified by the UPF as belonging to a PDU Set.
· QoS using PDB and PER are used in a QoS flow for PDUs that match the same Rel. 18 PDR “Packet Detection Information” used for traffic detection (as per TS23.501 clause 5.8.5.2) but are not identified by the UPF as belonging to a PDU Set. Existing QoS is used for these QoS flows.

The AF may provide QoS requirements for each, using a common Flow Description. Two PCC rules with the same Service Data Flow (SDF) template may be sent to the SMF, which sets up QoS Flows with the same Rel. 18 Packet Detection Information (PDI) and different precedence, with a higher precedence used for the QoS Flow providing PDU Set QoS.

Proposal
A solution is proposed for KI#4 for incorporation in the XRM Ph2 TR23.700-70. The solution is also relevant for KI#1.

*** Start of changes (all new text) ***
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[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 Issue #4 since it affects QoS flow mapping for different media types multiplexed on data flows within a single end-to-end transport connection. Specifically, it proposes different mapping to QoS flows for PDUs that are identified as belonging to a PDU Set according to the protocol description (e.g. RTP video) and those that are not (e.g. audio, haptic, etc. media). 
-	It is related to Key Issue #1 since it proposes to enhance PDU Set and PDU mapping to respective QoS Flows.
[bookmark: _Toc148498834]6.X.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]In Rel. 18 it was decided that all PDUs of an application service flow (i.e. that match the PDR for the application) will be mapped to the same QoS flow and PDU Set QoS will be applied if activated, independent of whether the PDUs belong to a PDU Set based on the Protocol Description. This is reflected in TS23.501 clause 5.37.5.1

For the downlink direction, the PSA UPF identifies PDUs that belong to PDU Sets and marks them accordingly as described in clause 5.37.5.2. If the PSA UPF receives a PDU that does not belong to a PDU Set based on Protocol Description for PDU Set identification, then the PSA UPF still maps it to a PDU Set and determines the PDU Set Information as described in clause 5.37.5.2.
NOTE:	If the PSA UPF receives a PDU that does not belong to a PDU Set, then it is assumed that the UPF determines the PDU Set Importance value based on pre-configuration.
An application service flow typically contains multiple components. It may include a video stream (e.g. based on RTP) for which the UPF performs PDU Set detection according to the Protocol Description or UPF’s internal implementation or configuration. It may also include PDUs of other media streams such as audio or other protocols such as RTCP (i.e., to control RTP media streams) for which PDU Set detection and QoS handling do not properly apply. In general, currently the application service flow may contain a variety of PDUs that do not conform to a Protocol Description based template, algorithm or other methodology used by the UPF to determine that a PDU belongs to a PDU Set. All these PDUs may be multiplexed into one common transport layer traffic flow, for instance using the various IETF protocol multiplexing options that cover RTP with multiple media streams, RTCP, STUN, DTLS-SRTP and WebRTC data channel.

This has the unfortunate effect that the PDU Set QoS parameters (e.g. PSER, PSDB) are applied not only to media for which PDU Set QoS is appropriate (e.g. video streams) but also to individual PDUs for which it is not appropriate (e.g. audio streams, RTCP, STUN, DTLS-RTCP, etc. PDUs). 

This solution improves on the Rel. 18 methodology by providing two PCC rules and using two QoS flows whenever PDU Set QoS is activated for a service flow. The UPF uses one QoS flow for PDUs that belong to PDU Sets according to the Protocol Description and the second QoS flow for PDUs that do not belong to PDU Sets. 
· PDU Set based QoS handling using the PSDB, PSER, PSIHI PDU Set QoS parameters are used in a QoS flow for PDUs that match the Rel 18 PDR “Packet Detection Information” used for traffic detection (as per TS23.501 clause 5.8.5.2) and are identified by the UPF as belonging to a PDU Set.
· QoS using PDB and PER are used in a QoS flow for PDUs that match the same Rel. 18 PDR “Packet Detection Information” used for traffic detection (as per TS23.501 clause 5.8.5.2) but are not identified by the UPF as belonging to a PDU Set. Ordinary Non-PDU Set based QoS is used for these QoS flows.

The solution makes minimal changes to the existing mechanisms for requesting and setting up QoS, and performing packet handling in the UPF according to PDRs, FARs, and QERs. The AF, using a common Flow Description, may provide separate QoS requirements for PDU Set QoS and “ordinary” QoS. Two PCC rules with the same Service Data Flow (SDF) template may be sent to the SMF, which sets up QoS Flows with the same Rel. 18 Packet Detection Information (PDI) but different precedence, with a higher precedence used for the QoS Flow providing PDU Set QoS. 

Editor's Note: It is FFS whether two QoS Flows are need for each data flow description, or a single, generic QoS Flow can be used for data flows that do not conform to any Protocol Description(s) set for the PDU Session.


The Rel. 18 PDI is expanded to include a flag indicating whether a match occurs for PDUs that the UPF determines belong to a PDU Set or a match occurs for PDUs that do not belong to a PDU Set.

Editor's Note: It is FFS whether a new flag is necessary, or the existence of Protocol Description in PDR serves for the same purpose. 


The process is shown in figure 6.X.2-1.
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Figure 6.X.2-1: PDU Set QoS and QoS setup for an Application flow sent on the same transport connection. 

Based on local configuration or AF request, the PCF determines that PDU Set based QoS Handling is to be performed for an application service flow. The PCF generates two PCC rules, both with the service flow template corresponding to the transport layer traffic flow used by the application. A PCC rule with higher Precedence (see TS23.503 clause 6.3.1) contains the PDU Set QoS parameters (PSER, PSDB and PSIHI) while a second PCC rule with lower Precedence contains QoS parameters. The SMF determines QoS Profiles for corresponding QoS Flows and sends PDRs for each QoS flow to the PSA UPF. The PDRs have the same Rel. 18 Packet Detection Information but different QERs. 

PDU processing in the UPF is shown in Figure 6.X.2-2. The PSA UPF identifies PDUs that match the Rel. 18 Packet Detection Information and that belong to a PDU Set according to the first (higher precedence) PDR-1. If a match succeeds, the QER in PDR-1 triggers PDU Set QoS handling (mapping of the PDU to the QFI with PDU Set QoS and PDU Set marking by the UPF). If a match “fails” (e.g. because the PDU does not belong to a PDU Set), the PSA UPF identifies if the PDU matches the Rel. 18 Packet Detection Information and does not belong to a PDU Set according to the second (lower precedence) PDR-2. If a match succeeds with PDR-2, the QER in PDR-2 triggers QoS (mapping of the PDU to the QFI with QoS).

[image: ]
Figure 6.X.2-2: PDU Processing in the PSA UPF


The solution in a similar manner supports PDU Set QoS handling for uplink application flows that may contain components that require PDU Set QoS and components that require QoS. As shown in Figure 6.X.2-3 which extends figure 6.X.2-1, a QoS rule (QoS rule 1) is sent to the UE so the UE maps PDUs that it determines belong to a PDU Set to the QoS flow that supports PDU Set QoS handling. A second QoS rule (QoS rule 2) is sent to the UE to map PDUs that the UE determines do not belong to a PDU Set to a QoS flow that supports ordinary QoS. The QoS rules have identical Rel. 18 Packet Filter Sets. A new flag is included in the rules to indicate whether a match occurs for PDUs that the UE determines belong to a PDU Set or a match occurs for PDUs that do not belong to a PDU Set.
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Figure 6.X.2-3: PDU Set QoS and QoS setup for UL PDUs


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


Figure 6.X.3-1: Procedure for DL QoS and PDU Set QoS handling
The changes from Rel. 18 are:
Step 1: Optionally, the AF may request PDU Set QoS and QoS using the same Flow Description in both. It is preferable to use one request rather than two requests from the AF. With one request the AF should be able to specify separate QoS parameters for both PDU Set QoS and PDU based QoS. 
Step 2, 3: Based on local configuration or the AF request(s), the PCF creates two PCC rules with the same SDF Template. One PCC rule will trigger PDU Set QoS Flow setup and the other ordinary QoS Flow setup by the SMF. 
Step 4: Two QoS flows are setup by the SMF, one for PDU Set QoS and one for ordinary QoS. Packet Detection Information (PDI) in the PDR for each QoS flow contains a new Rel. 19 flag indicating whether a match occurs for PDUs that belong to a PDU Set or a match occurs for PDUs that do not belong to PDU Sets.
Step 5: For PDUs that match the common Rel. 18 PDI in the PDRs, the UPF will select the PDR according to the new flag described in Step 4. 
Figure 6.X.3-2 shows the procedure for UL QoS and PDU Set QoS handling. This procedure and the DL procedure in figure 6.X.3-1 may be combined in a single procedure to enable PDU Set QoS handling on both the UL and DL. They are shown separately for clarity.


Figure 6.X.3-2: Procedure for UL QoS and PDU Set QoS handling
The changes from Rel. 18 are like those for the DL:
Step 1: Identical to DL
Step 2, 3: Identical to DL 
Step 4: Two QoS Flows are setup, one for PDU Set QoS and one for ordinary QoS. The QoS Rule for each QoS Flow contains a new Rel. 19 flag indicating whether a match occurs for PDUs that belong to a PDU Set or a match occurs for PDUs that do not belong to a PDU Set. 
Step 5: For UL PDUs, the UE sends PDUs that belong to a PDU Set on the QoS Flow for PDUs that belong to a PDU Set and sends the PDUs that do not belong to a PDU Set on the QoS Flow for ordinary PDUs according to the new flag described in step 4.
Note optionally steps 3a and 3b, and 4a and 4b may be combined in both procedures. They are shown separately to illustrate that two QoS flows are setup. 
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc148498836]6.X.4	Impacts on services, entities and interfaces
-	PCF – Generate two PCC rules according to local configuration or request for PDU Set QoS from AF.
-	SMF – For DL - PDI in PDR sent to UPF includes a flag indicating whether a match occurs for PDUs that belong to a PDU Set or a match occurs for PDUs that do not belong to PDU Sets. For UL - QoS Rules sent to UE contains the same flag.
-	RAN – No Impact
-	UPF – Matches PDRs according to whether a PDU belongs to a PDU Set (for DL). No impact for UL PDU Set handling.
-	AF – May send a request for QoS that contains different QoS parameters (e.g. for Requested Guaranteed Bitrate) for the QoS flow for PDU Set QoS and the QoS Flow for ordinary QoS. 
-	UE – For UL PDU Set QoS - Matches new flag in QoS Rules according to whether a PDU belongs to a PDU Set.  No impact for DL PDU Set handling.
*** END of changes ***
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