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1. Introduction
RAN2#119bis-e made the following agreements [1]:
	· 1. For UE transmitter, the PDCP discard should be performed per PDU set basis. 

· 2. For UE transmitter, The PDCP discard is managed per SDU for PDU set, the PDCP entity discards all PDCP SDUs associated with the PDU set.


In this contribution, we discuss how to handle PDU discarding of XR traffic, e.g., how to handle PDU/PDU sets discard and the resulting impact in PDCP and/or RLC.
2. Discussion
Discarding PDUs in PDU sets at PDCP layer

During RAN2#119bis-e [1], it was agreed that the PDCP discard mechanism at the UE will be performed on a per PDU set basis. It was also agreed that the PDCP discard mechanism will be managed on a per SDU basis, i.e., the PDCP entity will discard all PDCP SDUs associated with the PDU set. During RAN2#119e [2], an agreement was made to adopt the definition of PDU sets from SA2. From the SA2 definition in TR 23.700-60 [3], the two applicable PDU set types are as follows:

· Type 1 PDU Set:

· All PDUs associated with a PDU set may be expected to be delivered in UL/DL within the PDU set level QoS (e.g., PSDB, PSER). 

· All PDUs in the PDU set may have similar importance/priority values. 

· When one of the PDUs is lost or delayed, the rest of the PDUs may be dropped

· Type 2 PDU Set:

· One or more PDUs associated with a PDU set may have different importance/priority level compared to others.

· When one or more high importance/priority PDUs in a PDU set are received within the associated QoS, no adverse impact to the application may be observed even when some of the other PDUs may be lost or delayed.
As described above, to reconstruct the PDU set at the receiving entity, all or a certain number of PDUs have to be delivered within the PSDB in both the UL and DL, irrespective of the number of PDUs in the PDU set. In the legacy approach, the PDCP SDUs received from higher layers are discarded at the transmitting PDCP entity when the PDCP discard timer expires or when receiving a confirmation indication in the PDCP status report. The PDCP discard timer can be configured on a per-DRB basis to reflect the QoS of regular SDUs. 
When handling PDU sets, whether a similar mechanism can be used for configuring the discard timer and discarding any of the transmitted and remaining PDUs of PDU set at the transmitting PDCP entity should be discussed. Unlike the legacy SDU, since a PDU set can consist of multiple PDUs, the discard timer can be associated with the air-interface PSDB instead of the SDU level latency. In this case, depending on the PSDB of the PDU-set, the applicable discard timer value can be different. For example, when configured with a PDU-set level discard timer, the transmitting PDCP entity can track the delivery of the PDUs on the basis of per-PDU set (e.g. based on PDU set-level ID or SN). When the discard timer expires, the UE can discard any of the remaining PDUs of the PDU set in the transmitting PDU entity. Similarly, the transmitting PDCP entity can discard the PDUs when receiving a status report from the receiving PDCP entity indicating successful delivery of the PDU set.  
Proposal 1:
Transmitting PDCP entity in UE can be configured with a PDCP discard timer that is associated with the delay bound (e.g., air-interface PSDB) for delivering a PDU set. 
Proposal 2:
Transmitting PDCP entity in UE can discard the PDUs of a PDU set when the PDU set-level discard timer expires or when receiving a confirmation indication in status report. 
Since the AS layer may handle different types of PDU-sets (e.g., type 1 and type 2), whether to use the same discarding mechanism for the different types should be discussed. For example, when handling a type 2 PDU-set, it may be possible to not discard some of the PDUs which are of mid-level importance (e.g., PDUs carrying differential video frames) even when the discard timer associated with the PDU-set expires. Other PDUs which are of low importance level may be discarded when the discard timer expires.   

Observation 1: 
The mechanism for discarding of PDUs in PDU set may be different depending on the type of PDU set (e.g., Type 1 vs. Type 2).
Proposal 3: 
Support mechanism for discarding PDUs of a PDU set based on the type of PDU set.
Discarding inter-dependent PDU sets at PDCP layer

In addition to the discard of remaining PDUs in PDU sets, in some cases, inter-PDU set dependencies between different frames may imply that the loss of one frame (e.g., an I frame) can result in any dependent (P/B-) frame being rendered useless. In this case, the discard mechanism should also take into account the inter-PDU set dependency for identifying the PDCP entities that can discard any of the remaining PDU sets when the discard timer expires at a dependent PDCP entity when delivering a PDU set.  
Proposal 4: 
Support mechanism for discarding of dependent PDU sets at different transmitting PDCP entities.
Impact of PDU discard at PDCP layer
During data transmissions, there are implications in terms of QoS for reconstructing the PDU set at the receiving entity if too many PDUs in the PDU set (beyond the PSER) are lost. In this case, the discarding mechanism can take into account the PSER to decide on whether to discard the PDUs of a PDU set in the transmitting PDCP entity. The impact on performing discarding of PDUs on the system capacity based on the PSER should be studied. 

Proposal 5:
Study the impact on PSER when discarding PDUs in transmitting PDCP entity that handles the delivery of PDUs of a PDU set.
During the post-meeting email discussion for LS on XR Awareness in RAN [4], the addition of an early discard indicator from higher layers was discussed to avoid unnecessary transmissions of any correlated PDUs or PDU sets. Having the knowledge of the loss/delayed media units (e.g., PDUs per PDU set or correlated PDU sets) that can be tolerated by the application can be beneficial at RAN and UE for improving capacity and power savings.

Proposal 6:
Study the impact of an early discard indicator at RAN and UE to decide on delivery vs discard of a media unit (PDU/PDU set).
2. Conclusion

In this contribution, the following observations and proposals are made:
Discarding PDUs in PDU sets at PDCP layer
Proposal 1:
Transmitting PDCP entity in UE can be configured with a PDCP discard timer that is associated with the delay bound (e.g., air-interface PSDB) for delivering a PDU set. 
Proposal 2:
Transmitting PDCP entity in UE can discard the PDUs of a PDU set when the PDU set-level discard timer expires or when receiving a confirmation indication in status report. 
Observation 1: 
The mechanism for discarding of PDUs in PDU set may be different depending on the type of PDU set (e.g., Type 1 vs. Type 2).
Proposal 3: 
Support mechanism for discarding PDUs of a PDU set based on the type of PDU set.

Discarding inter-dependent PDU sets at PDCP layer
Proposal 4: 
Support mechanism for discarding of dependent PDU sets at different transmitting PDCP entities.
Impact of PDU discard at PDCP layer
Proposal 5:
Study the impact on PSER when discarding PDUs in transmitting PDCP entity that handles the delivery of PDUs of a PDU set.
Proposal 6:
Study the impact of an early discard indicator at RAN and UE to decide on delivery vs discard of a media unit (PDU/PDU set).
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