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Abstract: This contribution proposes to use PDU Set Importance (PSI) to extend current DSCP marking, therefore 5GS can support PDU Set granularity DSCP marking in the transport level header per QoS flow.
1.	Discussion
According to TR 23.700-70, Key Issue #3 aims at addressing the following points:
-	Study whether, how, and what PDU Set QoS information can be used for DSCP marking on the outer header of downlink packets of the PDU Set over N3/N9 in the transport network (i.e. to enable differentiated handling of transport packets carrying PDU Sets within QoS Flow).
In current 5GS QoS framework, the SMF shall instruct the UPF to enforce DSCP marking and packets belong to the same QoS flow are assigned with the same DSCP value. The description in TS 23.501 is as following:
For every QoS Flow, the SMF shall determine the transport level packet marking value (e.g. the DSCP in the outer IP header) based on the 5QI, the Priority Level (if explicitly signalled) and optionally, the ARP priority level and provide the transport level packet marking value to the UPF.
To support PDU Set based QoS handling, the PDU Set Information defined in TS 23.501 comprises the following:
-	PDU Set Sequence Number.
-	Indication of End PDU of the PDU Set.
-	PDU Sequence Number within a PDU Set.
-	PDU Set Size in bytes.
-	PDU Set Importance, which identifies the relative importance of a PDU Set compared to other PDU Sets within a QoS Flow.
For the downlink direction, the PSA UPF identifies PDU Sets of different importance and sends the PSI values to the NG-RAN in the GTP-U header, therefore the NG-RAN may use the PSI values within a QoS Flow for PDU Set level packet discarding in presence of congestion.
This contribution proposes that the SMF can provide the mapping information between the PSI values and the DSCP values to the UPF, so that the UPF can perform PSI based DSCP marking in the transport level header per QoS flow. This solution applies to KI#3.
2.	Proposal
It is proposed to update TR 23.700-70 as follows.
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6.X	Solution for KI#3: PSI based DSCP marking per QoS flow
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Editor's note:	This clause lists the key issue(s) addressed by this solution.
6.X.2	Description
Rel-18 defined PDU Set Information for PDU Set based QoS handling, among which PDU Set Importance (PSI) can be used to identify the relative importance of a PDU Set compared to other PDU Sets within a QoS Flow. For the downlink direction, once the SMF provides the mapping information between different PSI values and different DSCP values to the UPF, or if the UPF determines the PSI values and the mapping information based on pre-configuration, then the UPF can perform PSI based DSCP marking in the transport level header per QoS flow.
The solution is based on the existing QoS framework with the following enhancement:
-  The SMF provides the mapping information between different PSI values and different DSCP values to the UPF, which is included in the Forwarding Action Rule (FAR). The UPF can also determines the PSI values and the mapping information based on pre-configuration.
-  For the downlink direction, the UPF identifies PDU Sets of different importance and encapsulates the PSI values into the GTP-U header. The UPF then forwards these GTP-U packets on the N3/N9 reference point and performs PSI based DSCP marking in the transport level header based on the corresponding mapping information.

6.X.3	Procedures


Figure 6.X.3-1: Procedures for enabling PSI based DSCP marking in the transport level header
1.	The AF interacts with the NEF/PCF by reusing setting up an AF session with required QoS procedure to provide PDU Set QoS Parameters and Protocol Description for PDU Set based QoS handling, as described in TS 23.502 clause 4.15.6.6. 
2. 	The PCF sends a Npcf_SMPolicyControl_UpdateNotify request to notify SMF about the modification of policies. The PDU Set QoS Parameters and Protocol Description are included in the request.
3. 	The SMF determines the mapping information between different PSI values and different DSCP values.
4. 	The SMF updates the UPF with a N4 session Modification Request. The Protocol Description is indicated in the PDR, and the mapping information between different PSI values and different DSCP values is indicated in the FAR.
	The UPF can also determines the PSI values and the mapping information between different PSI values and different DSCP values based on pre-configuration.
5. 	For the downlink direction, the UPF uses the PDR to identify the PDU sets, adds the PSI values into the GTP-U header, marks the DSCP values (based on the FAR provided by the SMF) to the transport level header and forward the DL PDU Sets to the RAN via the N3/N9 interface.

6.X.4	Impacts on services, entities and interfaces
Editor's note: This clause captures impacts on existing 3GPP nodes and functional elements.
SMF: 
-	Need to provide the Protocol Description and the mapping information between different PSI values and different DSCP values to the UPF.
UPF:
-	Need to identify the DL PDU Set, adds the PSI values into the GTP-U header, marks the DSCP values to the transport level header, and forward the DL PDU Sets to the RAN via the N3/N9 interface.
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