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Abstract: This contribution proposes to update the solution #1 to clarify the Discard by RAN due to FEC.

1. Introduction

In TR 23.700-070, the Solution #1: PDU Set content ratio awareness at RAN, propose to make NG-RAN aware of the ratio of PDUs of a PDU Set, so that NG-RAN can discard the remaining, obsolete PDUs.
During the NWM discussion, there are several questions related to FEC, and one of them is:

What FEC related parameters are required for NG-RAN to discard packets. How does RAN determine whether a packet was successfully delivered? 
The companies view about this question summarized as follows:

	Requires RAN2 (and/or SA4) coordination/feedback 
	13

	A FEC Ratio parameter (or single parameter) 
	5

	Knowledge of which PDUs carry repair packets 
	1

	HARQ Ack/NACK 
	1


The issue is whether it is enough for the RAN to determinate discard the packet or not, if the FEC Ratio is provided and even to know which PDUs carry repair packets.
If the RAN make the discard determination based on the Ratio (e.g. the enough packets received for the repairing by the destination) and the identification of the repair packets and source packets, it cannot make sure that these forwarding packets can be received correctly by the UE or the Tethered device behind the UE when the tethered scenario.
There can be HARQ ACK/NACK from UE on whether a MAC PDU has been correctly received or not. The delay from HARQ feedback to the associated DL data is determined by gNB scheduler and signalled by gNB explicitly in DCI field PDSCH-to-HARQ feedback timing indicator. The minimum delay is determined by UE PDSCH procedure time defined in RAN1 TS 38.214 clause 5.3, which can be below 1 ms.
Additionally, there are some error cases (but not exceed 1%) where UE does not receive the PDU but gNB assumes UE has received it: 

· DTX to ACK error (UE sends no HARQ ACK/NACK e.g. due to missed detection of PDCCH, but gNB detects as ACK), e.g. as in RAN4 TS 38.104 clause 8.3.1.2, the DTX to ACK probability shall not exceed 1% for all PUCCH formats car-rying ACK/NACK bits.

· NACK to ACK error (UE sends NACK but gNB detects as ACK), e.g. as in RAN4 TS 38.104 clause 8.3.3.1.2, the NACK to ACK probability shall not exceed 0.1% for PUCCH format 1.
As clarified above, it is proposed that, the RAN discard the obsolete PDUs considering the ratio, the identification of the repair packets and source packets, and the HARQ ACK/NACK from UE on whether a MAC PDU has been correctly received.
2. Proposal

It is proposed to update the solution #1 to clarify the discard by RAN due to FEC.
* * * * First change * * * * all new text
6.1.2.3
Solution principles

The solution is based on the following principles:

-
General

-
When requesting or updating QoS for a DL flow, an AF may provide to PCF/NEF - together with PDU Set QoS parameters - the content ratio for the flow. An AF may provide either PSIHI or content ratio for a flow. The AF may additionally subscribe for receiving the indication of support/non-support of PDU Set content ratio awareness.

-
How to deal with tethering scenarios:

-
Option 1: It is up to the AF to determine whether to provide content ratio information to 5GS. The AF may take into account whether the application client is running on a UE, e.g. the AF may decide to only provide content ratio information to 5GS if the application client is running on a UE. The application client is assumed to be aware whether it is running on a UE and is assumed to be able to inform the AF using application layer means.
-
Option 2: The UE may provide an indication of its ability to tolerate proactive dropping to NG-RAN (e.g. using RRC UE Assistance Information). NG-RAN will consider this additional information from the UE before deciding on discarding of obsolete PDUs.

Editor's note: How the UE knows whether to send this indication to NG-RAN if FFS. 

Editor's note: Whether Option 1 or Option 2 will be used, will be determined during the conclusion phase.

NOTE 2:
Depending on the outcome of KI#8 (Enhancement for UE with tethered devices), other options to make the AF aware if the client application is running on a tethered device can be considered in addition.
-
If a PCF receives the content ratio from an AF, then the PCF may include the content ratio in PCC rules that it provides to the SMF.
-
The SMF provides content ratio to NG-RAN when establishing/modifying a QoS flow.

-
If NG-RAN supports PDU Set content ratio awareness and has received content ratio information for a QoS flow, then NG-RAN may discard obsolete PDUs for this flow during congestion.
The RAN may discard the obsolete PDUs considering the ratio, the identification of the repair packets and source packets, and the HARQ ACK/NACK from UE on whether a MAC PDU has been correctly received.
Editor's note:
Whether NG-RAN may discard obsolete PDUs in cases other than during congestion (e.g. to reduce UE power consumption) is FFS and will be determined based on feedback from RAN2.
-
Rate adaptation at the source using ECN for L4S in combination with content ratio information

-
To assist the AF in determining when to reduce the sending rate for a flow for which the AF provides content ratio information to 5GS, ECN marking for L4S may be used as follows.

-
When providing content ratio for a QoS flow, the AF may also provide the Indication of ECN marking for L4S to 5GC. If the AF learns from 5GS that ECN marking for L4S is not supported (see TS 23.501 [3] clause 5.37.3.1), then the AF may decide to revoke the content ratio information that it provided to 5GS by updating the QoS request without providing the content ratio.
-
Based on operator policy, the PCF may reject a QoS request that includes content ratio information if the AF has not included the Indication of ECN marking for L4S.

-
PCF indicates to SMF to enable ECN marking for L4S for that QoS flow as per TS 23.502 [3] clause 4.15.6.6. Based on this, SMF may either activate ECN marking for L4S in NG-RAN (see TS 23.501 [2] clause 5.37.3.2) or in PSA-UPF and, in case of ECN marking at PSA-UPF, also activate congestion reporting by NG-RAN for the QoS flow (see TS 23.501 [2] clause 5.37.3.3).
-
If SMF activates ECN marking for L4S in NG-RAN, i.e. if NG-RAN has received an ECN marking for L4S indicator and content ratio information for a QoS flow, then RAN can apply ECN markings for this QoS flow as follows:
-
While NG-RAN only discards obsolete AL-FEC PDUs, i.e. if NG-RAN can still meet the admitted QoS characteristics for other QoS flows in the cell, NG-RAN does not ned to apply ECN markings for this QoS flow.
NOTE 3:
This aspect of not applying ECN marking in the case described above is assumed to only be captured as a Note in normative specifications.

-
If NG-RAN cannot meet the QoS characteristics of other QoS flows in the cell, e.g. if NG-RAN needs to discard PDUs other than just obsolete AL-FEC PDUs for this or other UEs in the cell, then NG-RAN can apply ECN markings for QoS flows for which it discards obsolete AL-FEC PDUs to trigger sending rate reduction for this flow.

-
If SMF activates ECN marking for L4S in PSA-UPF, i.e. if NG-RAN has received a request from SMF to report congestion information (i.e. a percentage of packets that UPF uses for ECN marking for L4S) for the QoS Flow via GTP-U header extension to PSA UPF, then RAN can send the congestion information as follows:
-
While NG-RAN only discards obsolete AL-FEC PDUs, i.e. if NG-RAN can still meet the admitted QoS characteristics for other QoS flows in the cell, NG-RAN does not need to indicate congestion for the QoS flow to the PSA-UPF.
NOTE 4:
This aspect of not indicating congestion information in the case described above is assumed to only be captured as a Note in normative specifications.

-
If NG-RAN cannot meet the QoS characteristics of other QoS flows in the cell, e.g. if NG-RAN needs to discard PDUs other than obsolete AL-FEC PDUs for this or other UEs in the cell, then NG-RAN can indicate congestion for this QoS flow to the PSA-UPF.
-
The UE application client provides L4S feedback to the AF following IETF RFC 9330 [14] as described in TS 23.501 [2] clause 5.37.3.1.
-
The AF may decide to trigger rate reduction based on the L4S feedback received from the UE/application client.
-
Handling of supporting/non-supporting NG-RAN nodes

-
If an NG-RAN node supports PDU Set content ratio awareness:
-
If the NG-RAN node receives content ratio information from SMF, then the NG-RAN node informs SMF in response that it supports PDU Set content ratio awareness.

-
As part of Xn and N2 handovers, the target NG-RAN node indicates to SMF that NG-RAN supports PDU Set content ratio awareness.

-
If the UE moves from a RAN node (e.g. an NG-RAN or E-UTRAN node) that does not support PDU Set content ratio awareness (referred to as non-supporting node hereafter) to an NG-RAN node that supports PDU Set content ratio awareness (referred to as supporting node hereafter), then SMF provides content ratio information (if available) to NG-RAN.

-
If SMF has received content ratio information from PCF, and NG-RAN indicates that it supports PDU Set content ratio awareness, then SMF informs PCF, and subsequently PCF informs the AF, that PDU Set content ratio awareness is supported by NG-RAN.

-
If the UE moves from a supporting to a non-supporting node, then SMF informs PCF, and subsequently PCF informs the AF, that PDU Set content ratio awareness is not supported by NG-RAN.
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