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Abstract of the contribution: new solution to leverage both PDU Set Importance and FEC ratio for DSCP marking over N3/N9 in the transport network
1	Discussion
KI#3: Enhancement for UE with the tethered devices is agreed as follows,
-	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).
Besides, KI#1: Support of PDU set based QoS handling enhancement is agreed as follows, 
This key issue will study PDU set based QoS handling enhancements considering both control plane and user plane perspectives. In particular, this KI will address:
-	whether, what and how PDU Set based handling (e.g. new standardized 5QI, enhancements to Alternative QoS profiles, FEC, etc.) and PDU Set information (including Control Plane and/or User plane information) provided by the AF/AS are enhanced.
For KI#1, solution #1,#2,#3 and #4 are all focusing on how to enhance PDU set based QoS handling by taking PDU set based Forward Error Correction (FEC) scheme into consideration. The main idea is RAN node performs packet discarding for PDU set based on FEC ratio. For KI#3, solution#13 is introduced to enable leverage PDU Set QoS information for DSCP marking over N3/N9 in the transport network. PSA UPF is configured by SMF with the mapping of PDU Set Importance and DSCP value, which enables UPF to mark PDU set with different DSCP value based on the associated PDU Set Importance. 
If FEC is applied to XRM traffic, it means X% error of a PDU set can be tolerated. That is, if more than (1-x%) packets have already been successfully deliver to UE from the NG-RAN, then NG-RAN may discard the remaining PDUs of the PDU set. Therefore, PSA UPF can mark with DSCP value of low priority for the remaining PDUs by taking FEC into consideration in advance. In this contribution, a new solution is proposed to leverage both PDU Set Importance and FEC ratio for DSCP marking over N3/N9 in the transport network. 
2	Proposal
[bookmark: _Toc510607467][bookmark: _Toc518306726]* * * * Start of Change * * * *
[bookmark: _Toc101342266]6.X	Solution #X: Leverage both PDU Set Importance and FEC ratio for DSCP marking over N3/N9 in the transport network
[bookmark: _Toc101342267]6.X.1	Key Issue mapping
This solution address both Key Issue 1 and Key Issue#3, which focuses on leveraging both PDU Set Importance and FEC ratio for DSCP marking over N3/N9 in the transport network. 
[bookmark: _Toc101342268]6.X.2	Description
[bookmark: _Toc101342269]For KI#1, solution #1,#2,#3 and #4 are all focusing on how to enhance PDU set based QoS handling by taking PDU set based Forward Error Correction (FEC) scheme into consideration. The main idea is RAN node performs packet discarding for PDU set based on FEC ratio. For KI#3, solution#13 is introduced to enable leverage PDU Set QoS information for DSCP marking over N3/N9 in the transport network. PSA UPF is configured by SMF with the mapping of PDU Set Importance and DSCP value, which enables UPF to mark PDU set with different DSCP value based on the associated PDU Set Importance. 
If FEC is applied to XRM traffic, it means X% error of a PDU set can be tolerated. That is, if more than (1-x%) packets have already been successfully deliver to UE from the NG-RAN, then NG-RAN may discard the remaining PDUs of the PDU set. Therefore, PSA UPF can mark with DSCP value of low priority for the remaining PDUs by taking FEC into consideration in advance. In this contribution, a new solution is proposed to leverage both PDU Set Importance and FEC ratio for DSCP marking over N3/N9 in the transport network. 
6.X.3   Procedures
[bookmark: _Toc101342270]6.X.3.1   Leverage both PDU Set Importance and FEC ratio for DSCP marking over N3/N9 in the transport network
Figure 6.X.3.1-1 provides the procedure to enable leveraging both PDU Set Importance and FEC ratio for DSCP marking over N3/N9 in the transport network. 


Figure 6.X.3.1-1: Leverage both PDU Set Importance and FEC ratio for DSCP marking over N3/N9 in the transport network
[bookmark: _Toc101342271]Step 1: AF provides flow description, PDU set QoS parameters and FEC ratio to NEF and NEF forwards it to PCF. 
Step 2: PCF provides SMF with the SDF template, PDU set QoS parameters and FEC ratio. 
Step 3: SMF configures PSA UPF with QFI, FEC ratio (e.g., x%), mapping of PDU Set Importance (PSI)(s) with DSCP value#1 and DSCP value#2. As shown in Figure 6.X.3.1-2, DSCP value#1 is used for the first come (1-x%) PDUs within the PDU set and DSCP value#2 is used for the last come x% PDUs within the PDU set. E.g., DSCP value#2 may be a default DSCP value with low priority. Alternatively, DSCP value#2 can be calculated by DSCP value#1 by minus a fixed value. In this case, DSCP value#2 may not be provided and calculated by PSA UPF itself.


Figure 6.X.3.1-2: DSCP marking based on PSI and FEC ratio
When DL PDU arrives, PCF UPF needs to determine the DSCP value to be marked with the PDU based on both PSI and FEC ratio. 
Step 4: PSA UPF obtains PDU set information (e.g., 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) of each PDU and marks the GTP-U header with the PDU set information. That is, PSA UPF is able to know the PDU set size in bytes for the PDU set in advance. Besides, it is assumed that PSA UPF will count the data volume of the transmitted PDUs of one PDU set, which is referred to as transmitted data volume of a PDU set.
If the ratio of transmitted data volume of a PDU set to PDU set size of the PDU set is smaller than (1-x%), PSA UPF marks DL PDUs with DSCP value#1 based on PDU set importance. Take Figure 6.X.3.1-2 as an example, if FEC ratio is set to 20%, RAN node needs to successfully deliver at least 80% bits of the PDU set to UE. Then UE’s application layer is able to successfully recover the transmitted PDU set. Assume that PDU set size is 100 bytes, then at least 80bytes should be transmitted to RAN node. If the data volume of PDU#0-7 is larger than 80%, but the data volume of PDU#0-6 is smaller than 80%, then UPF shall mark PDU#1-#7 with DSCP value#1 and PDU#8-#9 with DSCP value#2.
6.X.4	Impacts on services, entities and interfaces
The proposed solution is based on Rel-18 procedures but some enhancements may be needed to make it possible to support leverage both PDU Set Importance and FEC ratio for DSCP marking over N3/N9 in the transport network, such as:
SMF:
-   configure PSA UPF with QFI, FEC ratio and mapping of PDU Set Importance(s) with DSCP value#1 and DSCP value#2
PSA UPF:
-   map DL PDU with DSCP value#1 or DSCP value#2 based on PDU Set Importance and FEC ratio. 
* * * * End of Change * * * *
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