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1 Introduction
In this document, we discuss the cases where PDU discard mechanisms can be useful to an XR stream, as well as the impact PDU discard has on the user plane protocol stack operation.
2 Discussion
SA2 are currently discussing the concept of a PDU-set delay budget (PSDB) which defines the maximum delay that a PDU set can experience over the 3GPP link. While with some traffic flows, the transmission of PDU sets that have exceeded their PSDB may still be important in order to process later PDU sets (e.g. differentially encoded video), in other traffic flows such as delay critical real time streaming cases, PDU sets that exceed their PSDB may be considered as lost. When dealing with such traffic flows, discarding PDUs that have not been transmitted by the time the PSDB has been exceeded, can be beneficial to i) reduce congestion and ii) prioritise the transmission of new information. We also explore how PDU discard can be useful when coupled with PDU priortisation in our companion paper [1]. In that paper, we explain that when a PDU set is prioritised in a real-time stream, transmission of all earlier PDU sets are redundant as they contain outdated video information and can be dropped in order to improve end-user experience.
Observation 1: A partial/complete PDU-set discard mechanism can be useful when dealing with certain XR traffic types, e.g. when the PSDB is exceeded or when a PDU-set has been prioritised.
Proposal 1: A partial/complete PDU-set discard mechanism is introduced in RAN which can be configured to improve end-user experience in certain XR usecases.
Proposal 2: The PDU-set discard mechanism can be triggered based on PSDB expiry or based on PDU-set prioritisation.

When data is discarded in the RAN, it may result in ‘holes’ in the sequence number space of RLC or PDCP headers. If the RLC or PDCP entity at the receiver side is unaware of the existence of such ‘holes’, it can result in a window stall at the receiver (reassembly/reordering timers) as it waits for this missing data to arrive. Such a window stall at the receiver is undesirable as it results in unnecessary delays to delay-sensitve XR traffic, and should be avoided. Therefore, when PDU discard takes place at the transmitter, it is important that the receiver is made aware of this operation to avoid unnecessary costly delays to the processing of XR traffic.
Observation 2: Window stalls at the receiver entity as a consequence of discarded PDUs by the transmitter entity is undesirable for delay-sensitive XR traffic.
Proposal 3: The receiver entity is notified of any PDUs that are discarded by the transmitter entity to avoid window stalls.
3 Conclusion
In this contribution we have the following observations and proposals:
Observation 1: A partial/complete PDU-set discard mechanism can be useful when dealing with certain XR traffic types, e.g. when the PSDB is exceeded or when a PDU-set has been prioritised.
Proposal 1: A partial/complete PDU-set discard mechanism is introduced in RAN which can be configured to improve end-user experience in certain XR usecases.
Proposal 2: The PDU-set discard mechanism can be triggered based on PSDB expiry or based on PDU-set prioritisation.
Observation 2: Window stalls at the receiver entity as a consequence of discarded PDUs by the transmitter entity is undesirable for delay-sensitive XR traffic.
Proposal 3: The receiver entity is notified of any PDUs that are discarded by the transmitter entity to avoid window stalls.
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