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RAN2 received an LS from SA2 on Application-Layer FEC Awareness at RAN, in which the following questions are to be answered by RAN2 [1]:
Questions for RAN2:
· Can NG-RAN determine whether a PDU was successfully delivered over an unacknowledged mode data bearer? If so, does NG-RAN get this information sufficiently early to decide whether or not to drop subsequent AL-FEC packets?
· Provide feedback on the impact on NG-RAN to support dynamic redundancy ratios, i.e., a different ratio of PDUs that need to be successfully transferred to the UE for different PDU Sets within the same QoS flow?
Questions for RAN2 and SA4:
· One solution (solution #3 in TR 23.700-70) proposed that an application may signal the required content ratio for a PDU Set (i.e., the required ratio of PDUs of a PDU Set needed by the receiver to reconstruct the original content) by first providing a mapping between content ratio levels and PDU Set Importance (PSI) values in the control plane to 5GS and by then using the PSI in the GTP-U header and the mapping received to determine the content ratio per PDU Set at NG-RAN. Does SA4 consider this a feasible option?
In this contribution, we provide our views on how to respond to these questions.
Discussions 
· Can NG-RAN determine whether a PDU was successfully delivered over an unacknowledged mode data bearer? If so, does NG-RAN get this information sufficiently early to decide whether or not to drop subsequent AL-FEC packets?

It seems to us that trying to improve radio efficiency by dropping unnecessary AL-FEC packets defeats the purpose of using AL-FEC in the first place. By using AL-FEC, the transmitter sacrifices the bandwidth to improve the reliability of the transmission in order to avoid a lengthy delay associated with a stop-and-wait ARQ retransmission. For a service that demands ultra-low latency, AL-FEC may be one of the solutions for meeting the latency requirement, especially when the extra bandwidth needed is readily available and economically affordable, e.g., in a wired connection, and when the round-trip delay associated with an end-to-end (such as TCP) retransmission would be too much to meet the latency requirement. On the other hand, trying to improve efficiency over the air by dropping unnecessary AL-FEC packets would require the transmitter to intentionally transmit some but not all AL-FEC packets related to a PDU Set first, then stop and wait for some feedback before deciding whether to transmit any of the remaining AL-FEC packets related to the same PDU Set. The more efficiency gain being targeted at, the more rounds of stop-and-wait cycle may be needed to add redundancy incrementally, and hence the more delay.
An UM bearer, by its nature, does not provide any reliable feedback, unless we introduce a new trigger for the PDCP Status Report as a way for providing the feedback. But that would require the transmitter to stop and wait as well.

· Provide feedback on the impact on NG-RAN to support dynamic redundancy ratios, i.e., a different ratio of PDUs that need to be successfully transferred to the UE for different PDU Sets within the same QoS flow?
· One solution (solution #3 in TR 23.700-70) proposed that an application may signal the required content ratio for a PDU Set (i.e., the required ratio of PDUs of a PDU Set needed by the receiver to reconstruct the original content) by first providing a mapping between content ratio levels and PDU Set Importance (PSI) values in the control plane to 5GS and by then using the PSI in the GTP-U header and the mapping received to determine the content ratio per PDU Set at NG-RAN. Does SA4 consider this a feasible option?
Supporting dynamic redundancy ratios is not the main challenge in trying to gain by dropping unnecessary AL-FEC packets. It is rather that the transmitter needs to intentionally transmit some but not all AL-FEC packets of the same PDU Set and then stop and wait for feedback before deciding whether to transmit the remaining AL-FEC packets, and to fully obtain the efficiency gain, multiple rounds of stop-and-wait may be needed to add redundancy incrementally. The delay incurred during the stop-and-wait increases the risk of the PSDB being violated. To not to violate the PSDB, the delay budget for the gNB to schedule the transmission of each individual round needs to be cut short significantly, putting more constrains on the gNB’s scheduling and potentially resulting in a lower radio efficiency in the transmissions.
In addition, PDCP pre-processing is important for meeting the tight delay budget for XR traffic and hence we can expect that PDCP pre-processing will be done even on the un-transmitted AL-FEC packets. When these packets are dropped, a PDCP SN gap may be created at the receiving PDCP entity even if there is no network congestion. Although RAN2 has introduced the PDCP SN gap report mechanism for Rel-18 XR, which can be used in this case, it will certainly increase the frequency that a PDCP SN gap report needs to be sent, e.g., every time when the transmitter gains by dropping some AL-FEC packets, it also pays the price of needing to send a PDCP SN gap report, even if there is no network congestion. 
Proposal 1. RAN2 do not see a major benefit of dropping AL-FEC packets based on a known ratio and a reception status of a PDU Set for XR traffic that can justify the complexity to be added to RAN and the following potential drawbacks:
· The transmitter needs to intentionally transmit some but not all AL-FEC packets of the same PDU Set and then stop and wait for feedback before deciding whether to transmit any of the remaining AL-FEC packets.
· Delay due to the stop-and-wait reduces the delay budget that can be used for the gNB’s scheduling. The more efficiency gain being targeted at, the more rounds of stop-and-wait cycle may be needed to add redundancy incrementally, and hence the more delay. To not to violate the PSDB, the delay budget for the gNB to schedule the transmission of each individual round needs to be cut short significantly, putting more constrains on the gNB’s scheduling and potentially resulting in a lower radio efficiency in the transmissions.
· A potential need for more frequent sending of PDCP SN gap report. 
Proposal 2. If P1 is agreed, RAN2 send a Reply LS to SA2 including the statement in P1 as a part of the feedback from RAN2.
[bookmark: _Ref129681832]Conclusions
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Proposal 1. RAN2 do not see a major benefit of dropping AL-FEC packets based on a known ratio and a reception status of a PDU Set for XR traffic that can justify the complexity to be added to RAN and the following potential drawbacks:
· The transmitter needs to intentionally transmit some but not all AL-FEC packets of the same PDU Set and then stop and wait for feedback before deciding whether to transmit any of the remaining AL-FEC packets.
· Delay due to the stop-and-wait reduces the delay budget that can be used for the gNB’s scheduling. The more efficiency gain being targeted at, the more rounds of stop-and-wait cycle may be needed to add redundancy incrementally, and hence the more delay. To not to violate the PSDB, the delay budget for the gNB to schedule the transmission of each individual round needs to be cut short significantly, putting more constrains on the gNB’s scheduling and potentially resulting in a lower radio efficiency in the transmissions.
· A potential need for more frequent sending of PDCP SN gap report. 
Proposal 2. If P1 is agreed, RAN2 send a Reply LS to SA2 including the statement in P1 as a part of the feedback from RAN2.
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