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1	Introduction
According to TS 38.300 [1] as below, there’re two kinds of discard for XR services. [bookmark: _Toc163030336]16.15.4.2.2	Discard
When the PSIHI indicates that all PDUs of the PDU Set are needed for a QoS flow, as soon as one PDU of a PDU set is known to be lost, the remaining PDUs of that PDU Set can be considered as no longer needed by the application and may be subject to discard operation at the transmitter to free up radio resources.
NOTE 1:	It cannot always be assumed that the remaining PDUs are not useful and can safely be discarded. Also, in case of Forward Error Correction (FEC), active discarding of PDUs when assuming that a large enough number of packets have already been transmitted for FEC to recover without the remaining PDUs is not recommended as it might trigger an increase of FEC packets.
In uplink, the UE may be configured with PDU Set based discard operation for a specific DRB. When configured, the UE discards all packets in a PDU set when one PDU belonging to this PDU set is discarded due to discard timer expiry.
The gNB may perform downlink PDU Set discarding based on implementation by taking at least PSDB, PSI, PSIHI parameters into account.
In case of congestion, the gNB may use the PSI for PDU set discarding. For uplink, dedicated downlink signalling is used to request the UE to apply a shorter discard timer to low importance PDU Sets in PDCP.
NOTE 2:	How PDU Sets are identified as low importance is left up to UE implementation. When a PSI is available, it can be used according to the guidelines specified in TS 26.522 [58].



In a CU-DU split architecture, when both types of discard operations are configured, the following scenarios arise:
PSI-Based Discard:
- The CU-UP performs PSI-based discard based on congestion.
- It selectively discards PDUs (Protocol Data Units) to manage resource utilization.
PSIHI-Based Discard:
- Both the CU-UP and the DU can perform PSIHI-based discard.
- PSIHI considers the remaining PDUs within PDU a set as unnecessary if certain conditions are met (i.e. one PDU of a PDU set is known to be lost).
To ensure efficient resource utilization and prevent radio resource waste, the coordination between the DU and CU-UP needs thorough discussion. Solutions for managing discarded PDUs and minimizing overhead on the air interface should be studied.
2	Discussion 
In the context of CU-DU split architecture, consider the following scenario as an example shown in Figure 1: congestion prompts the CU-UP to discard PDU 6 from PDU set 1. Meanwhile, PDU 1-5 have already been transmitted to the DU. If PSIHI is set to “true”, the remaining PDUs within this PDU set are deemed unnecessary by the application. However, the DU lacks awareness of the discarded PDUs in the CU-UP, resulting in the transfer of the remaining PDUs (i.e., PDU 2-5 in PDU set 1) to the UE over the air interface. This inefficiency leads to wastage of valuable radio resources.


                            
                      Figure 1 DL PDU transmission (issue)                                      Figure 2 discard PSSN notification

Observation 1, If the DU is unaware of the discarded data in the CU-UP and PSIHI-based discard is configured, it may transfer the unnecessary PDUs to the UE over the air interface. This useless transfer results in a wastage of valuable radio resources.
In TS 38.425, the following discarded related information has been specified:
“The node hosting the NR PDCP entity can indicate to the corresponding node to either discard all NR PDCP PDUs up to and including a defined DL discard NR PDCP PDU SN or discard one or a number of blocks of downlink NR PDCP PDUs.”
[bookmark: _Toc13919476][bookmark: _Toc36556062][bookmark: _Toc45833004][bookmark: _Toc64447483][bookmark: _Toc98405670][bookmark: _Toc112762074][bookmark: _Toc155982453]“ 5.5.3.8	DL discard NR PDCP PDU SN
Description: This parameter indicates the downlink NR discard PDCP PDU sequence number up to and including which all the NR PDCP PDUs should be discarded.
Value range: {0..218-1}.
Field length: 3 octets.
[bookmark: _CR5_5_3_9][bookmark: _CR5_5_3_10][bookmark: _Toc13919478][bookmark: _Toc36556064][bookmark: _Toc45833006][bookmark: _Toc64447485][bookmark: _Toc98405672][bookmark: _Toc112762076][bookmark: _Toc155982455]5.5.3.10	DL discard NR PDCP PDU SN start
Description: This parameter indicates the starting SN of a downlink NR PDCP PDU block to be discarded.
Value range: {0..218-1}.
Field length: 3 octets.
[bookmark: _CR5_5_3_11][bookmark: _Toc13919479][bookmark: _Toc36556065][bookmark: _Toc45833007][bookmark: _Toc64447486][bookmark: _Toc98405673][bookmark: _Toc112762077][bookmark: _Toc155982456]5.5.3.11	DL discard Number of blocks
Description: This parameter indicates the number of NR PDCP PDU blocks to be discarded.
Value range: {1..244}.
Field length: 1 octet.
[bookmark: _CR5_5_3_12][bookmark: _Toc13919480][bookmark: _Toc36556066][bookmark: _Toc45833008][bookmark: _Toc64447487][bookmark: _Toc98405674][bookmark: _Toc112762078][bookmark: _Toc155982457]5.5.3.12	Discarded Block size
Description: This parameter indicates the number of NR PDCP PDUs counted from the starting SN to be discarded.
Value range: {1..255}.
Field length: 1 octet.”
The above existing discard indications are used to discard specific PDU(s) or number of consecutive PDU(s), which is not suitable for PDU set related discard, as shown in the figure 3 below, PDUs from different PDU sets may arrive at PDCP layer at the same time, multiple PDUs in different PDU sets are multiplexed, the sequence number marked in the PDU is irrelevant of PDU set number. 



Figure 3 PDCP handling for multiple PDU sets
Observation 2, the existing discard indications specified in TS 38.425 is not suitable for the PDU discard in one PDU set.
A straightforward solution involves the CU-UP notifying the DU of the PDU set sequence number that includes the discarded PDU. For instance, when CU-UP discards PDU 6 from PDU set 1, it can inform the DU that the PDUs in PDU set 1 have been discarded. Consequently, the DU can efficiently discard all remaining PDUs in PDU set 1, thereby saving overhead on the air interface.
Proposal 1, RAN3 agree that when PSIHI is set to “true”, the CU-UP will indicate the PSSN of the discarded PDU(s) to the DU, this allows the DU to efficiently discard the remaining PDUs within the indicated PDU set, thereby reducing unnecessary overhead on the air interface.
Regarding the user plane frame can be used to carry the indication, we think both Downlink User Data defined in TS 38.425 and DL PDU Set Information defined in TS 38.415 are viable options. However, the latter case is used when there’s PDU set information, it is possible the indication is sent when there’s no PDU set information needs to be transferred, so it’s better to use the Downlink User Data frame to carry this indication.
Proposal 2, RAN3 agree to include the discarded PSSN either in Downlink User Data frame or DL PDU Set Information from CU-UP to DU.
We provided CR to TS 38.415 in R3-241754 [2] and CR to TS 38.415 in R3-241755 [3].
Proposal 3, RAN3 agree the CR in R3-241754 or R3-241755.
On the other hand, if the PDU is lost in DU, and DU decides to discard all the remaining PDUs in this PDU set, it can also notify the CU-UP, so that the CU-UP can discard all the unnecessary PDUs that haven’t been transferred in this PDU set, this can save the overhead over F1-U, but considering the overhead in the F1 interface is not that critical, so the enhancement may be not needed.
Observation 2, if the DU can notify the CU-UP the discarded PSSN in DU, the overhead over F1 interface can be saved, However, it’s worth noting that this optimization is not critically essential.
3	Conclusion 
In this contribution, we discussed the issue and solution options to support the efficient PDU discard in CU-DU Split Architecture and have the following observations and proposals.
Observation 1, If the DU is unaware of the discarded data in the CU-UP and PSIHI-based discard is configured, it may transfer the unnecessary PDUs to the UE over the air interface. This inefficient transfer results in a wastage of valuable radio resources.
Observation 2, the existing discard indication specified in TS 38.425 is not suitable for the PDU discard in one PDU set.
Proposal 1, RAN3 agree that when PSIHI is set to “true”, the CU-UP will indicate the PSSN of the discarded PDU(s) to the DU, this allows the DU to efficiently discard the remaining PDUs within the indicated PDU set, thereby reducing unnecessary overhead on the air interface.
Proposal 2, RAN3 agree to include the discarded PSSN either in Downlink User Data frame or DL PDU Set Information from CU-UP to DU.
Proposal 3, RAN3 agree the CR in R3-241754 or R3-241755.
Observation 2, if the DU can notify the CU-UP the discarded PSSN in DU, the overhead over F1 interface can be saved, However, it’s worth noting that this optimization is not critically essential.
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