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1. Introduction 
Rel-18 WI on XR Enhancements objective is as following [1]. This paper discusses on Discard operation of PDU sets for DL and UL.

----

Specify the enhancements related to power saving:

-
DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).

Specify the enhancements related to capacity:

-
Multiple Configured Grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  

-
Dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by the UE (RAN1, RAN2);

-
Buffer Status Report (BSR) enhancements including at least new Buffer Status Table(s) (RAN2);

-
Delay reporting of buffered data in uplink (RAN2);

-
Discard operation of PDU Sets for DL and UL (RAN2, RAN3);
Specify the enhancements for XR Awareness:

-
Signalling 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 (RAN3, RAN2);
-
Impact of identifying by UE of PDU Sets, Data bursts and PSI, as needed (RAN2);
-
Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3);
-
Support signalling the congestion information from RAN to the CN in alignment with SA2 (RAN3);
-----

2. Discussion
PDU/PDU set discard
In current PDCP spec, PDCP SDU discarding is managed by a discard timer. In RAN2 #119bis meeting, as we agreed that PDCP discard is managed per SDU for PDU set, so discard timer should be managed per PDU set.
----- Excerpted from TS 38.323----

5.3
SDU discard

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 shall discard the PDCP SDU along with the corresponding PDCP Data PDU. If the corresponding PDCP Data PDU has already been submitted to lower layers, the discard is indicated to lower layers.

For SRBs, when upper layers request a PDCP SDU discard, the PDCP entity shall discard all stored PDCP SDUs and PDCP PDUs.
NOTE:
Discarding a PDCP SDU already associated with a PDCP SN causes a SN gap in the transmitted PDCP Data PDUs, which increases PDCP reordering delay in the receiving PDCP entity. It is up to UE implementation how to minimize SN gap after SDU discard.

--------------------------------------

------ Excerpted from RAN2 #119bis chair notes-------
· 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.

-----------------------------------------------------------------
Proposal1: PDCP discard timer is used to manage the PDU sets discard operation. 

Proposal2: PDCP discard timer is managed per SDU for PDU set.

In [2], as SA4 replied to RAN2 that the delivery of late PDU sets may still be useful in some cases, which means PDU sets may not be necessarily discarded even PDU sets meet discard criteria. Hence we think PDU sets discarding should be configurable by the gNB.

Proposal3: PDU sets discarding should be configurable by the gNB.
Also, RAN2 still needs to confirm whether PDU/PDU set discard function are to be supported at lower layers (e.g. RLC entity). In LS [5] SA2 replied RAN2 that SA2 agreed to define new 5G QoS parameter such as PDU Set Delay Budget (PSDB), PDU Set Error Rate (PSER), PDU Set Integrated handling indication (PSIHI) for PDU set concept. For PSIHI, if the flag is on and some PDUs in the PDU set are lost then the remainder PDUs can also be discarded even they are already transmitted to the lower layer. 
Proposal4: RAN2 to discuss whether PDU/PDU set discard function is supported at lower layers (e.g. RLC entity)
Additionally, to discard the packets that have been transmitted to lower layer, it is possible SN gap exist in the transmitted PDCP PDUs. In that case, transmitter should inform receiver of the SN of the discarded packets to update its receiving window.
Proposal5: For PDU/PDU set discard function, in case the discarded packets have been transmitted to the lower layer, transmitter should inform receiver of the SN of discarded packeted.
3. Conclusion 
Based on the discussion in the previous sections, we made the following proposals:
Proposal1: PDCP discard timer is used to manage the PDU sets discard operation. 

Proposal2: PDCP discard timer is managed per SDU for PDU set.
Proposal3: PDU sets discarding should be configurable by the gNB.

Proposal4: RAN2 to discuss whether PDU/PDU set discard function is supported at lower layers (e.g. RLC entity)

Proposal5: For PDU/PDU set discard function, in case the discarded packets have been transmitted to the lower layer, transmitter should inform receiver of the SN of discarded packeted.
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