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1	Discussion
This paper proposes a solution update to sol#21.
In sol#21, Option 1 (i.e. Flex-FEC) can be used in scenarios where source and repair bits are sent as different blocks of data packets and the UPF can detect whether each block of data packets carries source or repair data respectively. However, it is not clear whether the source and repair packets are mapped into one or two QoS flow.
The source and repair packets may have different QoS requirement and are mapped into two QoS flow. Hence, for each PCC rule, SMF can derive a differential ARP for QoS profile. RAN, based on ARP of the QoS flow, can schedule the two QoS flows using existing mechanism for source packets and repair packets.
2	Proposal
It is proposed to include the following changes in TR 23.700-70.
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Figure 6.21.1-1: Setting up with FEC Assistance Information
1.	The AF invokes Nnef_AFsessionWithQoS_Create to the NEF. The message includes Flow description(s).
	For each flow description, the AF may provide Assistance Information that
-	indicates whether traffic that matches the Flow Descriptor (e.g. SSRC of source packets and the SSRC of repair packets) is a source or a repair packet and optionally indicate what information can be used detect what source packet a repair packet is associated with.
-	alternatively, includes the protocol description which indicates that the RTP protocol can provide a success ratio and success ratio marking request.
2.	The NEF authorizes the request from the AF.
3.	The NEF sends the flow description and the Assistance Information (from step 1) to the PCF.
4.	The PCF responds to the NEF.
5.	The NEF responds to the AF.
6.	The SMF Receives PCC Rules from the PCF. The PCC Rules include FEC Assistance Information. For Option1, PCF may decide that the source and repair packets are mapped into two QoS flows. In this case, for each PCC rule bound to a QoS flow, the SMF provides the QoS profile for the QoS flow to the RAN. The Allocation and Retention Priority (ARP) of the QoS flow for the source packets is higher than the ARP of the QoS flow for the corresponding repair packets, based on the PCC rules.
7.	The SMF responds to the PCF.
8.	The SMF sends N4 Rules to the UPF.
	The PDRs of the N4 Rules can indicate whether traffic that matches the PDR is source or repair packets and requests to mark the repair packet and information for the source packet the repair packet is associated with. For example, the PDR can indicate the SSRC of source packets and the SSRC of repair packets.
	Alternatively, the N4 Rules include a success ratio marking request indication.
9.	The PSA UPF responds to the SMF, and indicates RAN to read the FEC related information included in the GTP-U header.
10.	The PSA UPF receives downlink data and uses the N4 Rules to detect whether the packet it is a source or repair packet and extract information from the FEC header to associate repair packets with source packets. The PSA UPF marks the above information in the GTP header in step 11.
	Alternatively, if the AS includes a success ratio in the PDU Set Information Header in the RTP header, the PSA UPF marks the success ratio for the PDU Set in the GTP-U header based on N4 rules in step 11.
11.	The PSA UPF sends downlink data to the RAN.
-	The PSA UPF includes an FEC source or FEC repair indication in the GTP-U header. When the packet is a repair packet, the PSA UPF also include information in the GTP-U header for the source packet the repair packet is associated with (e.g. information from the FEC header such as the Sequence Number (SN), the L/D offset, mask, etc.).
-	Alternatively, the PSA UPF may include a success ratio for PDU Set in the GTP-U header based on information that was detected in the RTP header extension.
	The PSA UPF sends the traffic to the RAN. The RAN may use this information when making packet discarding decisions in the QoS Flow in case of congestion happens for the QoS flow.
Editor's note:	SA WG2 will reach out to SA WG4 to get feedback on this solution.
Editor's note:	SA WG2 will reach out to RAN WG2 to get feedback on this solution.
Editor's note:	How RAN determines K packets (i.e. UDP packets) are successfully delivered over an unacknowledged mode data bearer, is FFS.
Editor's note:	Whether the application needs to distinguish and if so how the application distinguishes RAN's intentionally dropped FEC packets from congestion related drops and if the application needs to react by reducing its send-rate to individual packet loss), is FFS.
Editor's note:	How the removal of FEC data affects subsequent hops in DL/UL and consequently the end user experience.
Editor's note:	How in this envisioned solution the e2e FEC relates to FEC introduced by the radio interfaces' channel coding and HARQ is FFS.
		* * * * Next Change * * * *
[bookmark: _Toc165020689]6.21.4	Impacts on services, entities and interfaces
AF:
-	Provides Assistance Information to the NEF (or to the PCF directly).
NEF:
-	Receives Assistance Information from the AF.
-	Provides Assistance Information to the PCF.
PCF:
-	Receives Assistance Information from the NEF (or directly from the AF).
-	Creates PCC Rules that indicate include the Assistance Information.
-	Option1: Map source packets and repair packets into two QoS flows, and the ARP of the QoS flow for the source packets is higher than the ARP of the QoS flow for the corresponding repair packets.
SMF:
-	Indicate RAN to read the FEC related information included in the GTP-U header.
-	Creates N4 Rules that indicate
-	Option1: whether traffic that matches a PDR is source or repair packet and requests to mark repair packet and information for the source packet the repair packet is associated with.
-	Option2: success ratio marking request indication.
-	AS (for option2):
-	Includes a success ratio in the RTP header extension.
UPF:
-	Receives N4 Rules that indicate
-	Option1: whether traffic that matches a PDR is source or repair packet and requests to mark the repair packet and information for the source packet the repair packet is associated with.
-	Option2: success ratio marking request indication.
-	Includes the following information in the GTP-U header based on received N4 rules:
-	Option1: an FEC source or FEC repair indication in the GTP-U header and information for the source packet a repair packet is associated with.
-	Option2: a success ratio in the GTP-U header.
RAN:
-	May use the information in GTP-U header from the UPF, e.g. to make packet discarding decisions in the QoS Flow in case of congestion happens for the QoS flow.
UE:
-	No impact.

* * * * End of Changes * * * *
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