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1	Introduction
In this contribution, we discuss how to model the PDU Set based discard for both downlink and uplink XR traffic on PDCP layer.
[bookmark: _Ref178064866]2	Discussion
Regarding PDU Set based discard, there are some aspects to be considered:
(1) How to recognize individual PDU Set from a QoS Flow; and
(2) How to realize the PDU Set based discard.
In the following, we discuss the aspects of PDU Set based discard consideration on PDCP layer for DL in clause 2.1 and for UL in clause 2.2.

2.1 PDU Set discard consideration on DL XR traffic
According to TR38.835 [1], the PDU Set Information (including e.g. PDU Set Sequence Number, Indication of End PDU of the PDU Set, PDU SN within a PDU Set, PDU Set Size in bytes and PDU Set Importance (PSI)) is contained in the GTP-U header for DL (i.e. sent from UPF to RAN). Thus, for DL XR traffic, it is clear that gNB is able to identify a PDU belonging to which PDU Set based on the PDU Set Information of the PDU in the GTP-U header and then perform PDU Set based discard for DL XR traffic, if needed. 
Since each PDU is carried by a PDCP SDU associated with one PDCP SN, it may appear PDCP SN gap after gNB discards more than one PDUs (i.e. PDCP SDUs) of the PDU Set. However, we believe gNB should be able to eliminate the PDCP SN gap so that the PDU Set based discard for DL XR traffic would not cause reordering delay on UE side. On the other hand, since RAN2 already agreed that no in-band marking over Uu of PDU is specified, the receiving side of PDCP layer in UE cannot know if any PDU Set discard occurs on gNB side or not. Even if the UE had received some PDCP SDU(s) of a PDU Set before gNB determines to discard the PDU Set, we see no harm for the UE to still deliver those received PDCP SDUs of the PDU Set discarded by gNB to upper layers. Thus, we think there is no need to further enhance UE behaviour on receiving side of PDCP layer for receiving DL XR traffic. 
Proposal 1 gNB is responsible for handling discard on DL PDU Sets without causing any impact on UE side. 
Proposal 2 No new XR-specific enhancement on receiving side of PDCP layer for UE is needed (i.e. UE still delivers received PDCP SDUs of a PDU Set discarded by gNB to upper layers). 

2.2 PDU Set discard consideration on UL XR traffic
As we proposed in another discussion paper [2], upper layer can also tag each PDCP SDU with one timestamp. Thus, the PDCP layer on UE can recognize a PDCP SDU belongs to which PDU Set based on the tagged timestamp. When the PDCP layer handles PDU Set based discard for discarding all or remaining PDCP SDUs of a UL PDU Set, the PDCP layer can discard those PDCP SDUs with the same timestamp corresponding to the UL PDU Set.
Observation 1 As we discussed in R2-2303930 [2], when upper layer delivers PDCP SDUs for UL PDU Set to lower layer, each PDCP SDU can be tagged with one timestamp.
Based on the current PDCP spec, when a discardTimer of a PDCP SDU expires and the PDCP SDU is still buffered in the PDCP layer, this means the PDCP SDU is not transmitted successfully. We think this mechanism can be used for the UE to detect whether any PDCP SDU for a UL PDU Set is missing. 
Proposal 3 [bookmark: _GoBack]RAN2 confirms that the discardTimer in the current PDCP spec is used as legacy. UE considers a PDCP SDU for a UL PDU Set is missing if the discardTimer of the PDCP SDU expires and the PDCP SDU is still buffered in PDCP layer.
In case the UE detects a PDCP SDU for a UL PDU Set is missing, the UE may need to discard remaining PDCP SDUs for the UL PDU Set. Since it cannot guarantee that all PDUs of a PDU set are always simultaneously delivered from upper layers to AS layer for transmission, it would be better to have a duration on which the UE continues to check if any remaining PDCP SDU of the UL PDU Set to be discarded is still received from upper layer and then discard them if any. For controlling the duration, we think a new discard timer per PDU Set can be introduced, and this new per PDU Set discard timer can be associated with one specific timestamp.
A QoS Flow may be associated with PSIHI (PDU-Set Integrated Handling Indication) enabled or disabled. If a PDCP SDU comes from a QoS Flow with PSIHI enabled and the PDCP SDU is missing, the PDCP layer on UE starts the new per PDU Set discard timer for discarding the related remaining PDCP SDUs. When a PDCP SDU for one PDU Set is discarded, the PDCP layer indicates the discard indication to the RLC layer as legacy.
Proposal 4 RAN2 introduces a new per PDU Set discard timer for discarding UL PDU Set: 
· If the UE detects a PDCP SDU from a QoS Flow is missing and the QoS Flow is set with PSIHI enabled, the UE starts a new per PDU Set discard timer associated with a timestamp of the missing PDCP SDU; 
· When the new per PDU Set discard timer is running for a timestamp, PDCP layer discards any PDCP SDU with the timestamp. 
Proposal 5 When discarding a PDCP SDU of one UL PDU Set is needed, PDCP layer indicates RLC layer for discarding the corresponding PDCP PDU as legacy.
[bookmark: _Ref189046994]3 	Conclusion
In this contribution, we observe:
Observation 1 As we discussed in R2-2303930 [2], when upper layer delivers PDCP SDUs for UL PDU Set to lower layer, each PDCP SDU can be tagged with one timestamp.

For discarding DL PDU Set, we propose:
Proposal 1 gNB is responsible for handling discard on DL PDU Sets without causing any impact on UE side. 
Proposal 2 No new XR-specific enhancement on receiving side of PDCP layer for UE is needed (i.e. UE still delivers received PDCP SDUs of a PDU Set discarded by gNB to upper layers). 

For discarding UL PDU Set, we propose:
Proposal 3 RAN2 confirms that the discardTimer in the current PDCP spec is used as legacy. UE considers a PDCP SDU for a UL PDU Set is missing if the discardTimer of the PDCP SDU expires and the PDCP SDU is still buffered in PDCP layer.
Proposal 4 RAN2 introduces a new per PDU Set discard timer for discarding UL PDU Set: 
· If the UE detects a PDCP SDU from a QoS Flow is missing and the QoS Flow is set with PSIHI enabled, the UE starts a new per PDU Set discard timer associated with a timestamp of the missing PDCP SDU; 
· When the new per PDU Set discard timer is running for a timestamp, PDCP layer discards any PDCP SDU with the timestamp. 
Proposal 5 When discarding a PDCP SDU of one UL PDU Set is needed, PDCP layer indicates RLC layer for discarding the corresponding PDCP PDU as legacy.
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