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1. Overall Description:
In SA WG2 Meeting #S2-160AHE, Solution#3 was collected in TR 23.700-70 to address PDU Set handling enhancements when the application layer FEC mechanism is enabled for XRM services. SA2 would like to ask SA4 to kindly provide feedbacks on the following questions:
Q1: The dependency between FEC transmission ratio and PDU Set Importance
The FEC transmission ratio refers to the ratio of PDUs of a PDU Set that are necessary for the recovery of entire PDU Set. In other words, when X% PDUs of the PDU Set have been successfully transmitted to the receiver, it allows for the recovery of entire PDU Set.
Based on the observation that the application server may provide more redundant packets for PDU Sets of more importance to ensure higher transmission reliability, Sol#3 proposes to associate FEC transmission ratio with PDU Set Importance (PSI) for PDU Set handling enhancement.
SA2 would like to ask SA4 whether FEC transmission ratio has dependency on PDU Set Importance, and whether it’s feasible for the application to provide the mapping information between FEC transmission ratio and PDU Set Importance to the 5GS, therefore when the receiver has received sufficient PDUs for recovery, the NG-RAN may discard the remaining PDUs of each PDU Set accordingly.
Q2: Adaptive use of FEC
When discussing the enable/disable of FEC mechanism, the issue adaptive use of FEC is raised for further study. According to RFC 8854, texts referring to adaptive use of FEC are as following:
Because use of FEC always causes redundant data to be transmitted, and the total amount of data must remain within any bandwidth limits indicated by congestion control and the receiver, this will lead to less bandwidth available for the primary encoding, even when the redundant data is not being used. This is in contrast to methods like RTX [RFC4588] or Flexible FEC's retransmission mode ([RFC8627], Section 1.1.7), which only transmit redundant data when necessary, at the cost of an extra round trip and thereby increased media latency.
Given this, WebRTC implementations SHOULD prefer using RTX or Flexible FEC retransmissions instead of FEC when the connection RTT is within the application's latency budget, and otherwise SHOULD only transmit the amount of FEC needed to protect against the observed packet loss (which can be determined, e.g., by monitoring transmit packet loss data from RTP Control Protocol (RTCP) receiver reports [RFC 3550]), unless the application indicates it is willing to pay a quality penalty to proactively avoid losses.
Note that when probing bandwidth, i.e., speculatively sending extra data to determine if additional link capacity exists, FEC data SHOULD be used as the additional data. Given that extra data is going to be sent regardless, it makes sense to have that data protect the primary payload; in addition, FEC can typically be applied in a way that increases bandwidth only modestly, which is necessary when probing.
When using FEC with layered codecs, e.g., [RFC6386], where only base layer frames are critical to the decoding of future frames, implementations SHOULD only apply FEC to these base layer frames.
Finally, it should be noted that, although applying redundancy is often useful in protecting a stream against packet loss, if the loss is caused by network congestion, the additional bandwidth used by the redundant data may actually make the situation worse and can lead to significant degradation of the network.
Due to the available bandwidth is limited, WebRTC implementations should prefer using Flexible FEC retransmissions mechanism instead of the simplest FEC transmission configuration, unless the application indicates it is willing to pay a quality penalty to proactively avoid losses.
If FEC transmission ratio depends on PDU Set Importance, when Flexible FEC retransmissions is used for PDU Set packet transmission, SA2 would like to ask SA4 to provide further feedback on whether a fixed mapping between FEC transmission ratio and PDU Set Importance is valid or not.

2. Actions:
To SA4 group.
[bookmark: _GoBack]ACTION: 	SA2 respectfully asks SA4 to answer above questions and provide further feedback on the usage of FEC transmission ratio for PDU Set handling enhancement.

3. Date of Next TSG-SA WG2 Meetings:
TSG-SA2 Meeting #162		15th April - 19th April, 2024		Changsha, CN
TSG-SA2 Meeting #163		27th – 31th May, 2024			Jeju, KR


* * * * End of changes * * * *

3GPP
SA WG2 TD

