3GPP TSG-RAN WG2 #126 	R2-2405199
Fukuoka, Japan, May 20th – 24th, 2024
Agenda Item:	8.7.1.1 Discussion on LSs from SA2
Source:	NEC
Title:	Discussion on AL-FEC Awareness at RAN 
Document for:	Discussion, Decision
[bookmark: _Ref174151459][bookmark: _Ref189809556]1.Introduction
In SA2 LS (S2-2405604, R2-2404138) on Application-Layer FEC Awareness at RAN, it mentioned one possible solution as copied in below:

	SA2 is studying enhancements to support for XR and media services. In this context, solutions have been proposed to provide information about the presence of application layer forward error correction (AL-FEC) to NG-RAN to enable NG-RAN to discard obsolete AL-FEC PDUs. Obsolete AL-FEC PDUs refers to PDUs that are not needed at the UE because enough PDUs to reconstruct the actual content have already been successfully sent to the UE.



And SA2 requested RAN2 to provide feedback on the following 2 relevant questions:
	[bookmark: _Hlk166071120]•	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?



In this contribution, we will provide our views on these two questions asked by SA2
2 Discussion
2.1 Determination of Successful Delivery 
SA2 LS asked about RLC UM in downlink direction. In case XR service, if RLC UM mode is used, there is no ARQ feedback and ARQ feedback-based retransmission, but there is HARQ feedback and HARQ feedback based retransmission. NG-RAN would know which TB/MAC PDU has been successfully delivered to UE based on HARQ feedback. Furthermore with NG-RAN internal implementation, it would know which PDU set/PDU has been included in a given TB/MAC PDU for transmission, with both information, NG-RAN can determine whether a PDU of a PDU set was successfully delivered or not. 

Observation 1 NG-RAN can determine whether a PDU was successfully delivered over an RLC UM data bearer in downlink based on HARQ feedback and the association between MAC PDU and PDU set.

Next question is whether NG-RAN could get this information sufficiently early to decide whether or not to drop subsequent packets. NG-RAN knows a successful delivery after a minimum HARQ RTT delay, which could be as short as several slots (e.g., 2 slots by considering the minimum processing time). In our understanding, as long as the PDU Set Delay Budget (PSDB) is longer than HARQ RTT, it is possible for NG-RAN first to transmit enough number of PDUs of a PDU set with 0 or little redundancy, then determine whether enough number of PDUs was successfully delivered based on HARQ feedback, finally discard or transmit (more) redundant PDUs accordingly. Even if the initial transmission of a PDU has been sent out, once NW determines that enough number of PDUs of a PDU set has been successfully delivered already, NW could terminate further retransmissions of the PDU.

Observation 2: NG-RAN could get this information sufficiently early to decide whether or not to drop subsequent AL-FEC packets (including new transmission or retransmission) 

Proposal 1:  Reply SA2 that NG-RAN can determine whether a PDU was successfully delivered over an unacknowledged mode data bearer, and NG-RAN get this information sufficiently early to decide whether or not to drop subsequent AL-FEC packets.

SA2 LS did not ask about RLC AM, however, as we are discussing to enhance RLC AM and make it usable for XR services, it worth to understand whether it is also useful to provide AL-FEC information to NG-RAN with the data flow configured with RLC AM mode. More straightforward, NG-RAN would know whether a PDU has been successfully delivered over an RLC AM mode data bearer directly based on ARQ feedback. With the possibility of skipping unnecessary retransmission, or speeding up retransmission, once NG-RAN node knows UE has successfully received enough number of PDUs of a PDU set, RLC AM transmitter at NG-RAN side could drop subsequent PDU (re)transmission. 

Proposal 2: Inform SA2 that RAN2 is discussing to enhance RLC AM in Rel-19, with feature of skipping/speeding up further retransmission of a packet, which could be used in conjunction with AL-FEC awareness.

2.2 Dynamic redundancy ratios 
Last question is about the impact to NG-RAN, especially when the redundancy ratios is dynamic from one PDU set to another PDU set. As explained in previous section:

· for RLC UM, NG-RAN node would need to track HARQ feedback and the association between MAC PDU and PDU/PDU set, determine whether UE has successfully received enough number of PDUs and hence drop the redundant PDUs belonging to the same PDU set. Discarding operation itself is the same as today and it is up to NW implementation.
· for RLC AM, NG-RAN only need to track ARQ feedback and the association between RLC PDU and PDU/PDU set, determine whether UE has successfully received enough number of PDUs and hence drop the redundant PDUs belonging the same PDU set.

Above impacts are all/most within NW implementation scope if we only talk about downlink, it is also possible to extend this into uplink. 

Comparing with static redundancy ratio, we do not see any different handling for dynamic redundancy ratios, since all operation is already in PDU set granularity.

Proposal 3: Reply to SA2 that no additional impact on NG-RAN to support dynamic redundancy ratios comparing to support static redundancy ratio, and it could be up to network implementation on how to use the AL-FEC information.

3 Summary
[bookmark: OLE_LINK3]This contribution provided our view on the questions from SA2 about AL-FEC Awareness at RAN, we are positive with AL-FEC-awared packet dropping and would like to provide following observations and proposals:

Observation 1 NG-RAN can determine whether a PDU was successfully delivered over an RLC UM data bearer in downlink based on HARQ feedback and the association between MAC PDU and PDU set.

Observation 2: NG-RAN could get this information sufficiently early to decide whether or not to drop subsequent AL-FEC packets (including new transmission or retransmission) 

Proposal 1:  Reply SA2 that NG-RAN can determine whether a PDU was successfully delivered over an unacknowledged mode data bearer, and NG-RAN get this information sufficiently early to decide whether or not to drop subsequent AL-FEC packets

Proposal 2: Inform SA2 that RAN2 is discussing to enhance RLC AM in Rel-19, with feature of skipping/speeding up further retransmission of a packet, which could be used in conjunction with AL-FEC awareness.


Proposal 3: Reply to SA2 that no additional impact on NG-RAN to support dynamic redundancy ratios comparing to support static redundancy ratio, and it could be up to network implementation on how to use the AL-FEC information.


