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1. Introduction
RAN2#120 [1] made the following agreements regarding:
	· Alternative N1N excluded.

· Splitting DRB into multiple LCH (DC like) FFS.

· Should try to understand why we would need to treat PDU sets differently over the radio and why different PDU sets are muxed over same flows. Also need to understand need for reordering.

· Send LS to SA2/SA4 on mapping of PDU set to QoS flow and in-order delivery.

· Agree that UE identifies PDU Sets / Bursts for UL. 

· In-band marking not needed for UL. Further information considered if BSR is not enough.

· Handling of discard in UL FFS.
· If delay-aware LCP is introduced, need the ability to turn it off.

· SRBs not impacted by delay-aware LCP.

· Delay-aware LCP not considered further unless fundamental issues are identified.
· RAN2 to support timer-based discarding of UL transmit side of PDCP PDUs/SDUs of a PDU set. FFS how this is modelled in PDCP specification, can be discussed in WI phase.


In this contribution, we discuss the impact of PDU set integrated information (PSII) on PDU discard and any resulting RAN2 impact from PDU discard.

2. Discussion
2.1. Impact of PSII on PDU discard
The following Editor’s Note is currently captured in TR 38.835 [2]:
	Editor's Note: the latest SA2 agreements on PSII need to be taken into account to update the description of discard operation.


SA2 has defined PSII (PDU Set Integrated Indication) as one of the PDU set parameters to support PDU set handling [3].

	The following PDU Set QoS parameters are defined to support PDU Set handling:
· Whether all PDUs are needed for the usage of PDU Set by application layer (PDU Set Integrated Indication).


From the definition of PDU set and PSII, the presence of a PSII in a PDU set (e.g., in PDU header) will indicate whether all PDUs are needed for the usage of the PDU Set by the application layer, and as such, impact the discard mechanism. More specifically, the PSII indicates that a lost PDU of a PDU Set results in the discard of any leftover PDUs of that PDU Set. 
UL traffic
Similarly in the UL, the PSII can indicate how to treat the remaining PDUs of a PDU set that has experienced a lost PDU. A mechanism for discarding PDUs of a PDU set based on the type of PDU set (e.g., PDU set with v/s without PSII) can be supported depending on whether all PDUs are needed for the usage of the PDU set by the application. More specifically, when PSII is indicated and a PDU in the PDU set is lost or discarded, it can be assumed that the other PDUs in the PDU Set can be discarded.
In legacy, when the discardTimer expires for a PDCP SDU, or the successful delivery of a PDCP SDU is confirmed by PDCP status report, the transmitting PDCP entity in the UE discards the PDCP SDU [4]. Similarly for XR traffic, on detection of PSII in the PDU set, the transmitting PDCP entity can discard all PDUs associated with the PDU set when the discardTimer for any PDU of the PDU set expires, for example, by considering that the discardTimer for all PDUs of that PDU set have also expired.
Proposal 1:
For a PDU set without PSII, the legacy discard mechanism is sufficient.
Proposal 2:
For a PDU set with PSII, the transmitting PDCP entity discards all PDUs associated with the PDU set if the discardTimer associated with a PDU of the PDU set expires.
In legacy, the PDCP status report reports delivery status of PDUs on a per-SDU basis. Reception of a status report confirming successful delivery of a PDCP SDU may not necessarily mean that other SDUs of the PDU set have been successfully received at the receiving PDCP side. As such, the transmitting PDCP entity can only discard the PDCP SDU associated with the status report indicating successful reception of the PDCP SDU as in legacy. Enhancements could be made to the PDCP status report such that reporting can be on a per PDU set basis, in which case, reception of a status report indicating successful delivery of a PDU set would result in the transmitting PDCP in the UE to discard all PDUs in the PDU set. 
Proposal 3:
PDCP status reporting can be enhanced to include reporting on a per PDU set basis.
Proposal 4:
For a PDU set with PSII, the transmitting PDCP entity discards all PDUs associated with the PDU set if a status report indicating successful reception of the PDU set is received.
Enhancements can be considered to the PDCP entity in the UE such that it can receive indications from the lower layers (e.g., RLC, MAC) when any PDU of a PDU set has been dropped, for example, because it has exceeded the maximum number of HARQ retransmissions. This can also be used as a trigger for deciding whether the PDUs of the PDU set can be discarded at the PDCP. Such a trigger would be valid irrespective of whether it is a PDU set with/without the PSII indication.  
Proposal 5:
Indication from lower layers (e.g., RLC, MAC) at UE that data from a PDU of a PDU set has been dropped can be used as a triggering condition for deciding whether PDUs of a PDU set can be discarded at PDCP.
DL traffic
In the downlink, on receiving a PDCP Data PDU from the lower layers, based on PDCP SN, the receiving PDCP entity in the UE will be able to identify the PDU Set it belongs to and any missing PDUs from that PDU Set. If the receiving PDCP entity detects the PSII indication in that PDU Set and the corresponding timer associated with the reception of the PDU set (e.g., ReorderingTimer) is still running, the UE can trigger a status report to the gNB identifying the missing PDUs of the PDU Set.  

Proposal 6:
For a PDU set with PSII, the receiving PDCP entity in the UE can trigger a status report to the gNB identifying the missing PDUs within the PDU set if a timer associated with the reception of the PDU set (e.g. reordering timer) is still running.

2.2. PDCP discardTimer
RAN2#120 agreed to support timer-based discarding of UL transmit side PDCP PDUs/SDUs of a PDU set. How this is modelled in PDCP specification in terms of one or multiple discardTimers for the PDU Set can be discussed during the work item phase.
3. Conclusion

In this contribution, the following proposals are made on the impact of PSII on the discard mechanism:
UL traffic
Proposal 1:
For a PDU set without PSII, the legacy discard mechanism is sufficient.
Proposal 2:
For a PDU set with PSII, the transmitting PDCP entity discards all PDUs associated with the PDU set if the discardTimer associated with a PDU of the PDU set expires.
Proposal 3:
PDCP status reporting can be enhanced to include reporting on a per PDU set basis.
Proposal 4:
For a PDU set with PSII, the transmitting PDCP entity discards all PDUs associated with the PDU set if a status report indicating successful reception of the PDU set is received.
Proposal 5:
Indication from lower layers (e.g., RLC, MAC) at UE that data from a PDU of a PDU set has been dropped can be used as a triggering condition for deciding whether PDUs of a PDU set can be discarded at PDCP.
DL traffic
Proposal 6:
For a PDU set with PSII, the receiving PDCP entity in the UE can trigger a status report to the gNB identifying the missing PDUs within the PDU set if a timer associated with the reception of the PDU set (e.g. reordering timer) is still running.
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