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1. [bookmark: _Toc18404533][bookmark: _Toc18413600][bookmark: _Toc18403966]Introduction
[bookmark: OLE_LINK22]Two XR related LSs[1][2] from SA2 have been received. In this contribution, we will discuss these two LSs and give our proposals.
2. Discussion
2.1 About LS on Application-Layer FEC Awareness at RAN[1]
On Q1 for RAN 2: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? 
For DL
Based on the LS description that “Obsolete AL-FEC PDUs refers to PDUs that are not needed at the UE”, the Q1 mainly concerns whether NG-RAN can determine that a DL PDU was successfully delivered over an unacknowledged mode data bearer and in general, it seems that the DL PDU should be the PDCP PDU. For DL PDCP PDU, the transmitter can determine whether a PDU was successfully delivered based on PDCP status PDU or based on indication from lower layer (e.g. RLCARQ or HARQ ACK). The PDCP status PDUs cannot be triggered timely/frequently to cover the above use case. And for RLC UM mode, there is no ARQ feedback, RLC entity also cannot determine whether a RLC SDU (the PDCP PDU) has been transmitted successfully. HARQ ACK can be used to timely determine whether a DL PDU is transmitted successfully, but the HARQ ACK is per TB. One-to-one mapping between HARQ ACK/NACK and PDCP PDU status is not straight forward to determin. Furthermore, even if some implementation based mechanisms can be used to determine this, the HARQ is terminated in MAC layer of the NG-RAN whilst the PDCP PDUs are buffered in PDCP layer and in the network, in case of CU/DU separation, these may be in different network nodes. As such exchanging such feedback information between the nodes may impact RAN3 interfaces. 
For UL
Considering that UL HARQ ACK/NACK is implicitly indicated by NDI in PDCCH, and based on NDI, UE cannot know whether the last TB is transmitted successfully or the HARQ re-transmission times reach the maximum limitation, UE cannot  unambiguously determine whether a UL PDCP PDU was successfully delivered. 
Observation 1: For DL, determining whether PDCP PDU was successfully delivered over an unacknowledged mode data bearer in a timely fashion to be able to decide whether or not to transmit subsequent packets is impractical and may also impact RAN3 specs. For UL, UE cannot determine unambiguously and in time whether a PDCP PDU was successfully delivered.
On Q2 for RAN 2: 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? 

To support different ratio of PDUs that need to be successfully transferred to the UE for different PDU Sets within the same QoS flow, one option is that when PSIHI is set to false, and the successfully received PDU ratio is higher than a configured ratio, the receiver could trigger a PDCP feedback mechanism to indicate this to the transmitter.. 
However, as noted in Observation 1, PDCP level feedback may not be in time to discard the remain PDUs. It should also be noted that the transmitter will submit other PDUs to lower layers and these will continue to be transmitted by lower layers whilst the PDCP level feedback is being exchanged between the transmit and receive nodes. Relying implicitly on lower layer feedback may have other implications as noted in observation 1. 
Observation 2: PDCP level feedback to support dynamic redundancy ratios may not be in time to ensure that PDCP PDUs unnecessary (after the target redundancy ratio is reached) can be discarded in time. 

Proposal 1 send reply LS for the first LS[1] to indicate:
For Q1 for RAN 2:
For DL, determining whether PDCP PDU was successfully delivered over an unacknowledged mode data bearer in a timely fashion to be able to decide whether or not to transmit subsequent packets is impractical and may also impact RAN3 specs. For UL, UE cannot determine unambiguously and in time whether a PDCP PDU was successfully delivered.
For Q2 for RAN 2:
PDCP level feedback to support dynamic redundancy ratios may not be in time to ensure that PDCP PDUs unnecessary (after the target redundancy ratio is reached) can be discarded in time

2.2 About LS on FS_XRM Ph2[2]
[bookmark: _Hlk164248013]On Question1 [for SA4, RAN2 and RAN3]: PDU Set correlation information (Sol#23) provides the dependency relationship among PDU Sets. Does SA4, RAN2 and RAN3 see any improvement with adding inter-PDU set correlation information to assist RAN making PDU set discarding decision as comparing to the existing (R18) PDU Set information that is already provided by the AS?
Considering that existing (R18) PDU Set information only includes the information about a single PDU set, and not include the inter-PDUset correlation information, RAN can only determine to discard a single PDU set, can not discard the correlated PDU set(e.g. if a PDU set 2 depends on PDU set 1 for decoding, and PDU set is discarded; in which case the PDU set 2 can not be decoded in the receiving side, but the transmitting side cannot know the PDU set correction information, and cannot proactively discard the PDU set 2 once the PDU set is lost) . If the inter-PDU set correlation information can be provided, PDU set discarding will be more efficiently.
Observation 3: From RAN2 perspective, adding inter-PDU set correlation information can assist RAN making PDU set discarding decision more efficiently(e.g. Redundant PDU set can be discarded based on the inter-PDU set correlation information).


On Question4 [for SA4 and RAN2]: In Sol#30, the PSA UPF may identify the size of incoming burst based on N6 protocol, and send it to NG-RAN to assist RAN scheduling.
· Does RAN2 think the burst size is useful for RAN resource scheduling?
Usually the burst size can used for CG/SPS configuration if the burst size is static and is provided by CP signalling(e.g. per QoS flow). And if the burst size is dynamic and is provided by UP(e.g. by GTP-U header), it seems less useful, because NG-RAN anyway can and should perform dynamic resource scheduling based on the received PDUs.
Observation 5: The burst size is useful if the burst size is static and is provided by CP signalling(e.g. per QoS flow); and it is less useful for dynamic resource scheduling if the burst size is dynamic and is provided by UP(e.g. by GTP-U header).

On Question6 [for RAN2 and RAN3]: In the attached S2-2405372, it introduces to measure and expose the PDU Set QoS performance (i.e., the PDU Set Delay and PDU Set Loss Rate) to the application server, SA2 would like RAN2 and RAN3 to provide feedback on the attached solution.
Considering that in-band PDU set information delivery is not supported in the current specification, it is not straight forward for the RLC entity and MAC entity to know which PDUs belong to a same PDU set and which PDU is the last PDU of the PDU set. Further, the reference time point of DL PDU delay measurement is based on the MAC scheduling occasion, and the DL PDU delay is an average delay, not a per PDU delay. Thus, it is not straight forward to determine the RAN part of DL PDU set delay, e.g. the RAN part delay of the last PDU in PDU set and considering that Packet Uu Loss Rate is also measured in lower layers and is an average value, it is not straight forward to know which PDUs belong to a same PDU set and which PDU is the last PDU of the PDU set and hence it is not straight forward to determine DL PDU set Loss Rate.
Observation 6: Since there is no in-band delivery of the PDU set information, estimating PDU set delay and PDU set loss rate in lower layers is not straight forward.
Proposal 2: send reply LS for the second LS[2] to indicate:
For Q1: From RAN2 perspective, adding inter-PDU set correlation information can assist RAN making PDU set discarding decision more efficiently(e.g. Redundant PDU set can be discarded based on the inter-PDU set correlation information).
For Q4: The burst size is useful if the burst size is static and is provided by CP signalling(e.g. per QoS flow); and it is less useful for dynamic resource scheduling if the burst size is dynamic and is provided by UP(e.g. by GTP-U header).
For Q6: Since there is no in-band delivery of the PDU set information, estimating PDU set delay and PDU set loss rate in lower layers is not straight forward.

3. Conclusion
The following observations/proposals are made: 
[bookmark: _Toc18413612][bookmark: _Toc18404543][bookmark: _Toc18403976]Observation 1: For DL, determining whether PDCP PDU was successfully delivered over an unacknowledged mode data bearer in a timely fashion to be able to decide whether or not to transmit subsequent packets is impractical and may also impact RAN3 specs. For UL, UE cannot determine unambiguously and in time (to avoid delivery of subsequent PDUs) whether a PDCP PDU was successfully delivered.
Observation 2: PDCP level feedback to support dynamic redundancy ratios may not be in time to ensure that PDCP PDUs unnecessary (after the target redundancy ratio is reached) can be discarded in time. 
Observation 3: From RAN2 perspective, adding inter-PDU set correlation information can assist RAN making PDU set discarding decision more efficiently(e.g. Redundant PDU set can be discarded based on the inter-PDU set correlation information).
Observation 4: From RAN2 perspective, it is feasible for NG-RAN to provide the available maximal data rate for the (non-)GBR QoS Flows.
Observation 5: The burst size is useful if the burst size is static and is provided by CP signalling(e.g. per QoS flow); and it is less useful for dynamic resource scheduling if the burst size is dynamic and is provided by UP(e.g. by GTP-U header).
Observation 6: Since there is no in-band delivery of the PDU set information, estimating PDU set delay and PDU set loss rate in lower layers is not straight forward.

Proposal 1: send reply LS for the first LS[1] to indicate:
For Q1 for RAN 2:
For DL, determining whether PDCP PDU was successfully delivered over an unacknowledged mode data bearer in a timely fashion to be able to decide whether or not to transmit subsequent packets is impractical and may also impact RAN3 specs. For UL, UE cannot determine unambiguously and in time whether a PDCP PDU was successfully delivered.
For Q2 for RAN 2:
PDCP level feedback to support dynamic redundancy ratios may not be in time to ensure that PDCP PDUs unnecessary (after the target redundancy ratio is reached) can be discarded in time

Proposal 2: send reply LS for the second LS[2] to indicate:
For Q1: From RAN2 perspective, adding inter-PDU set correlation information can assist RAN making PDU set discarding decision more efficiently(e.g. Redundant PDU set can be discarded based on the inter-PDU set correlation information).
For Q4: The burst size is useful if the burst size is static and is provided by CP signalling(e.g. per QoS flow); and it is less useful for dynamic resource scheduling if the burst size is dynamic and is provided by UP(e.g. by GTP-U header).
For Q6: Since there is no in-band delivery of the PDU set information, estimating PDU set delay and PDU set loss rate in lower layers is not straight forward.
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