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Abstract: This contribution discusses whether and how to address the charging offset of PDU Set discard.
1.
Summary
The conclusions of RAN and SA2 study are clear that the eligible discard (e.g. the discard is performed per PDU set basis) by the NG-RAN is applied. The PDUs of eligible discard in the NG-RAN should not be included in charging and usage monitoring records. 

The discussion paper is about how to address the charging offset of DL PDU Set discard. If needed, one LS can be sent to RAN2 to check whether the DL discarding usage is large enough for the charging offset. If it is, which alternative proposal has more feasibility and prefer by the RAN.
2.
Background Information

2.1
RAN study and conclusions
The RAN2 studied the PDU Set eligible dropping, and the discard operation of PDU Sets is recommended in the conclusion of TR 38.835 v2.0.0.
	5.1

XR Awareness

5.1.1
General

……

When the PSIHI is set 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 (see subclause 5.3.2).


	5.3.2
Layer 2 Enhancements

……
For PDCP discard operation in uplink, the timer-based discard operation (when configured) should apply to all SDUs/PDUs belonging to the same PDU Set. Furthermore, for a PDU Set in a QoS flow for which the PSIHI is set, when one PDU of that PDU set is known to either be lost or associated to a discarded SDU (see subclause 5.1.1), all remaining PDUs of that PDU Set could be discarded at the transmitter to free up radio resources.

In case of congestion, the PSI may be used for PDU set discarding (see subclause 5.1.1) and in uplink, a PDU set discard mechanism taking the PSI into account will be introduced.


	6
Conclusions

In conclusion of the study, the following enhancements for XR services are recommended:

-
For XR Awareness:

-
Provisioning by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (as per TR 23.700-60 [9]);

-
Identifying by UE of PDU Sets, Data bursts and PSI;

……
-
For Capacity Enhancements:

-
Discard operation of PDU Sets.


2.2
SA2 study conclusions and normative progress
In Clause 8.4 conclusions of KI#4 and KI#5 in TR 23.700-60 of FS_XRM, there are related NOTEs as follows:
NOTE 2:
If the DL PDU Set eligible dropping by the NG-RAN applied, the charging offset issue can be addressed during the normative work.

NOTE 2:
In this release, a PDU set is considered as successfully delivered when all PDUs of a PDU Set are delivered successfully.

During SA2#155, there are related progress achieved as follow: 
· S2-2303842
The PDU Set information including PDU Set Importance sends to NR-RAN for PDU Set handling. The NG-RAN may use the PDU Set Importance for PDU Set level packet discarding in presence of congestion.
· S2-2303841
The PDU Set QoS Parameters including PDU Set Integrated Handling Indication (PSIHI) are used to support PDU Set level handling in the NG-RAN. The PSIHI indicates that whether all PDUs are needed for the usage of the PDU Set by the application layer in the receiver side.

3.
Discussion and Proposal
As described above, there are several observations about the PDU discard and the operation, as follows:
Observation 1: For PDCP discard operation, the timer-based discard operation (when configured) should apply to all SDUs/PDUs belonging to the same PDU Set. For a PDU Set in a QoS flow for which the PSIHI is set, when one PDU of that PDU set is known to either be lost or associated to a discarded SDU, all remaining PDUs of that PDU Set could be discarded. The granularity of the discard operation is the PDU Set level when PSIHI provided.
Observation 2: RAN (XR Awareness) will support the XR traffic information provided from CN to RAN including the PDU set importance (PSI) for PDU Set handling. The NG-RAN may use the PSI for PDU set discarding in presence of congestion. The PDU set discard mechanism taking the PSI into account will be introduced.

Observation 3: In this release, a PDU Set is considered as successfully delivered only when all PDUs of a PDU Set are delivered successfully. The RAN discard is performed per PDU set. Then the discard usage is related to the size of the PDU set, i.e. the size of PDUs of the set and the PDU numbers of the set.

If the discard usage of DL is large enough for the charging offset, these PDUs should be measured and reported to UPF for the usage discounting. 
The NG-RAN support the usage monitoring and report per access for now. The NG-RAN need to be enhanced to support the usage measurement per charging key/service ID. Alternatively, the DL PDU set eligible dropped by the NG-RAN can be marked and sent back to the UPF for the charging usage discounting.

Observation 4: It has less impact on RAN that the DL PDU set eligible dropped by the NG-RAN can be marked and sent back to the UPF for the charging usage discounting
Proposal: This paper proposes that if the DL PDU set eligible dropping by the NG-RAN applied, NG-RAN may send back the packets marked to UPF ensuring that the discard PDUs in the NG-RAN is not included in charging and usage monitoring records.
A CR to support this proposal is submitted in S2-2305185 and one LS is proposed in S2-2305188.[image: image1.png]
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