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Abstract: This contribution proposes to associate FEC mechanism with PDU Set Importance (PSI) to improve PDU Set based QoS handling in NG-RAN.
1.	Discussion
According to TR 23.700-70, Key Issue #1 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.
NOTE:	This will require close coordination with SA WG4 and RAN WGs.
Forward Error Correction (FEC) describes the sending of redundant data in an outgoing packet stream so that necessary information can still be recovered from packet losses. For XR traffic, if the application layer performs FEC encoding to generate PDU Set, each PDU Set will include/mix both payload data and redundant data, i.e., no clear separation between FEC packets and original payload packets. As a result, when X% (this ratio is determined by FEC mechanism) PDUs of the PDU Set have been successfully transmitted to the receiver side, it allows recovery of entire PDU Set and NG-RAN can accordingly discard the remaining packets.
Observation1: If network conditions warrant it, NG-RAN can send an indication to the application to enable/disable the application-level FEC to generate PDU Set.
In Rel-18, PDU Set Importance (PSI) is defined to identify the relative importance of a PDU Set compared to other PDU Sets within a QoS Flow. NG-RAN may use PSI value within a QoS Flow for PDU Set level packet discarding in presence of congestion.
Observation21: When FEC mechanism is activated in the application, PDU Sets of different importance may have different FEC transmission ratios. It is based on the assumption that the application server may provide more redundant packets for PDU sets of more importance to ensure higher transmission reliability. So, it is natural that PDU sets with different PSI values will have different FEC ratio. Therefore, when UE has received sufficient PDUs, NG-RAN may discard different proportions/numbers of the remaining PDUs of each PDU Set.

Editor’s note: Whether FEC transmission ratio has a dependency on PDU Set Importance may reach out to SA4 to get feedback. 
Editor’s note: Whether a fixed mapping of FEC transmission ratio and PSI can be applied when the application uses adaptive FEC described in RFC 8854 is FFS.
This contribution proposes that the AF can determine and provide the mapping information between FEC transmission ratio and PSI value to 5GS, therefore NG-RAN can perform PDU Set handling enhancement accordingly, which effectively improving radio resource utilization. This solution applies to KI#1.
2.	Proposal
It is proposed to update TR 23.700-70 as follows.
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Table 6.0-1: Mapping of Solutions to Key Issues
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Editor's note:	This clause lists the key issue(s) addressed by this solution.
6.X.2	Description
For XR traffic, the application-level FEC mechanism can be activated to generate PDU Sets including both payload data and redundant data so that entire PDU Set can still be recovered in the event of PDU losses. Meanwhile, PDU Sets within a QoS Flow may have different PSI value, which can be used by NG-RAN to perform PDU Set level packet discarding. 
Therefore, if the application can determine and provide the mapping information between FEC transmission ratio and PSI value to 5GS, then NG-RAN can utilize this mapping information for better PDU Sets scheduling. For example, if the PSI values are {1, 2, 3, 4, 5, …}, and the corresponding FEC transmission ratios are {90%, 85%, 80%, 75%, 70%, …}, once NG-RAN checks the GTP-U header and confirms the PSI value of current PDU Set is 3, then 80% PDUs of this PDU Set have been successfully transmitted to UE equals to the entire PDU Set is successfully transmitted, then NG-RAN can discard the remaining 20% PDUs of this PDU Set. What’s more, the mapping relationship could also be a more general ranges, e.g. PSI X--- Y corresponds to the FEC transmission ratio X1---Y1%.  
Editor’s note: How NG-RAN determines x% PDUs of a PDU Set (i.e., UDP packets) are successfully delivered over an unacknowledged mode data bearer, is FFS.
The solution is based on the existing QoS policy with the following enhancement:
-  based on network conditions, the NG-RAN can send an indication to the application to enable/disable the application-level FEC mechanism.
-  the AF determines and provides the mapping information between FEC transmission ratio and PSI value to the PCF.
-  the PCF generates PCC rules based on the received (Flow description(s), QoS reference) and the mapping information.
-  the SMF generates a QoS profile for NG-RAN, based on the received mapping information from the PCF.
-  the NG-RAN checks the GTP-U header to obtain the PSI value, and based on the received mapping information to determine the discarding proportions/numbers of the remaining PDUs of each PDU Set.

6.X.3	Procedures





Figure 6.X.3-1: Procedures for provisioning the mapping information between FEC transmission ratio and PSI value to NG-RAN
0. 	If network conditions warrant it, NG-RAN can send an indication to the application to enable the application-level FEC to generate PDU Set. If the network condition changes, the NG-RAN may also send an indication to disable FEC encoding mechanism. 
1.	The AF sends a request to reserve resources for an AF session using Nnef_AFsessionWithQoS_Create request message (UE address, AF Identifier, Flow description information or External Application Identifier, QoS Reference or individual QoS parameters, Alternative Service Requirements, DNN, S-NSSAI) to the NEF. 
   When FEC mechanism is activated to generate PDU Set, in addition to PDU Set QoS parameters and Protocol Description, the mapping information between FEC transmission ratio and PSI value can be included in the AF request.



[bookmark: _GoBack]2.	The NEF authorizes the AF request. 
3. 	The NEF interacts with the PCF by triggering a Npcf_PolicyAuthorization_Create request and provides UE address, AF Identifier, Flow description information or External Application Identifier, QoS Reference or individual QoS parameters, Alternative Service Requirements, DNN, S-NSSAI, and the mapping information between FEC transmission ratio and PSI value.
4.	The PCF sends a Npcf_SMPolicyControl_UpdateNotify request to notify SMF about the modification of policies. 
   If the PCC rules contains the mapping information between FEC transmission ratio and PSI value, the SMF binds these PCC rules to QoS flow; the SMF may also apply local policy to decide the mapping information between FEC transmission ratio and PSI value.
5. 	The SMF may update the UPF with a N4 session Modification Request.
	Based on SMF instructions, UPF may identify the PDU Sets, according to the Protocol Description in PDR, to derive the PSI value for DL traffics and send it to RAN via DL GTP-U header of each PDU identified as belonging to a PDU Set, as defined in Rel-18.
6. 	The SMF invokes Namf_Communication_N1N2MessageTransfer to provide PDU Session ID, QFI(s), QoS Profile(s), and the mapping information between FEC transmission ratio and PSI value to the AMF.
7. 	The AMF sends N2 Message to the RAN.
8. 	When DL PDU Sets with different PSI value are delivered to the RAN, the RAN checks the GTP-U header to obtain the PSI value, and based on the received mapping information to determine the discarding proportions/numbers of the remaining PDUs of each PDU Set.
9. 	The (R)AN may adjusts the corresponding AN resources that is related with the PDU Set handling information received from SMF.

6.X.4	Impacts on services, entities and interfaces
Editor's note: This clause captures impacts on existing 3GPP nodes and functional elements.
AF： 
-	Need to determine and provide the mapping information between FEC transmission ratio and PSI value to the PCF.
NEF: 
-	Need to authorize the AF request.
PCF: 
-	Need to generate the corresponding PCC rules which contain the mapping information between FEC transmission ratio and PSI value for the SMF based on the received request message from the AF.
SMF: 
-	Need to generate the QoS profiles for the RAN based on the received PCC rules, the SMF may also apply local policy to decide the mapping information.
RAN:
-	Need to determine different discarding proportions/numbers of the remaining PDUs of each PDU Set based on the PSI value and the mapping information between FEC transmission ratio and PSI value.
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