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1. Introduction
During the RAN#99 meeting, the WID objectives are determine for R18 XR. There are some enhancements about capacity enhancement, RAN3 also been added as one impacted WG, as quoted below.
	Specify the enhancements related to capacity:
-	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);
-	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);


In this contribution, we will analyse the potential impacts of discard operation on RAN3, including the PDU set discarding based on PSDB and PSI.
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2.1 PDU set discard for DL and UL
For DL, usual discard operation is performed by the PDCP entity at the gNB. For example, the gNB can discard PDCP PDU/SDU if the PDB is exhausted. For the PDU set, the PSDB(PDU set delay budget) is introduced as new QoS parameters, thus, when the PSDB is exhausted, the PDCP entity at gNB will discard the corresponding PDU set and may further indicate to the lower layer to discard the related PDU. 
According to SA2 TS 23.501 [2], the gNB can also perform DL PDU set discarding based on the PSI, PSIHI received from the CN in presence of congestion.
	5.37.5.2	PDU Set Information and Identification
-	PDU Set Importance, which identifies the relative importance of a PDU Set compared to other PDU Sets within a QoS Flow.
The NG-RAN may use the PDU Set Importance within a QoS Flow for PDU Set level packet discarding in presence of congestion.


PSI is going to be provided via the GTP-U extension header, which involves NG-U, Xn-U and F1-U. We discuss these impacts in another contribution [3]. Here we focus on the DL PDU Set discard operation. Once PSI is obtained, the gNB may determine to discard some PDU sets whose PSI is less important if the network is congested. How to detect the network congestion and which PDU sets can be discarded should be left to the gNB implementation. 
Proposal 1: Based on the PSDB, PSI and PSIHI received from CN, the gNB will perform the DL PDU set discard by implementation.
In case of CU-DU split, some indication are needed to be delivered via the F1 interface, if the gNB-CU-UP determine to discard some PDCP PDUs while part of the to-be-discarded PDCP PDUs has been successfully transferred to the gNB-DU. As defined in TS 38.425 [1]  F1-U already support the DL packets discard indication. The  DL F1-U data format is copied below. 
Bits
Number of Octets
7
6
5
4
3
2
1
0

PDU Type (=0)
Spare 
DL Discard Blocks
DL Flush
Report polling
1
Spare
Request OutofSeq Report
Report Delivered
User data existence flag
Assistance Info. Report Polling Flag
Retransmission flag
1
NR-U Sequence Number
3
DL discard NR PDCP PDU SN
0 or 3
DL discard Number of blocks
0 or 1
DL discard NR PDCP PDU SN start (first block)
0 or 3
Discarded Block size (first block)
0 or 1
…

DL discard NR PDCP PDU SN start (last block)
0 or 3
Discarded Block size (last block)
0 or 1
DL report NR PDCP PDU SN
0 or 3
Padding
0-3
Figure 5.5.2.1-1: DL USER DATA (PDU Type 0) Format


Regarding  the usage of the highlighted IEs, as explained in TS 38.425, they can be used by the node hosting PDCP entity to indicate to the corresponding node to either discard all PDCP PDUs up to and including the defined DL discard NR PDCP PDU SN or discard one or a number of blocks of downlink NR PDCP PDUs. Regarding DL PDU set discarding, these IEs can be used to indicate the discarded PDU set by indicating the related PDCP PDU SN. Thus, it is enough to reuse the existing indication for XR PDU set discarding.
Proposal 2: In case of CU-DU split, the current indication mechanism is enough regarding to DL PDU set discard operation. There is no need for any enhancement.
As for UL, discard operation is perform by the UE. It is controlled by the network configuration, e.g. by configuring PDCP discard timer. No RAN3 impact is foreseen.
Proposal 3: No RAN3 impact for UL PDU set discard functionality.
2.2 PDU set discard during HO
Considering the potential impact on Xn interface, we further analyse the HO procedure for DL to see if any discard operation is involved. There are four possible cases for the data forward and path switch during HO, as listed below.
1. If the PDU set is completely received by  the source gNB before path switching, there may be two kinds of actions for the source gNB:
1.1 The source gNB forwards the PDU set to the target gNB. In this way, the discard operation can be performed by the target gNB as usual, without Xn impact.
1.2 The source gNB decides to discard the PDU set, e.g. due to the expiry of PDCP discard timer, instead of forwarding it. In this case, the discard operation is performed by the source gNB independently and no Xn impact either.
2. If the PDU set is partially received by  the source gNB before path switching, also two possible actions can be considered for the source gNB:
2.1 The source gNB forwards the received packets of the PDU set to the target gNB. This case is similar to the case 1.1. PDU set discard operation will be performed by the target gNB and there is no additional Xn impact.
2.2 The source gNB decides to discard the PDU set due to some reasons, e.g. the expiry of PDCP discard timer. Since there are only partial packets received by the source gNB, the PDU set discard operation cannot be totally done by the source gNB itself. One potential enhancement is to allow the source gNB to notify the target gNB about the to-be-discarded PDU set so that the target gNB can discard the packets from the same PDU set as well. The gain is to save some radio resource for the target gNB. But considering that at most only one PDU set will be involved in such case, and the case is quite a corner case, the saved resource would be very limited and we do not think it worth to pursue such optimization. 
To summarize the above analysis, we think there is no need to introduce any enhancement for PDU set discard during HO. And we have the following proposal.
Proposal 4: RAN3 not to support any enhancement for optimizing PDU set  discard operation in case of HO.
3. Conclusion
In this contribution, we analyzed RAN3 impacts for PDU set discard operation. The following proposals were made:
Proposal 1: Based on the PDB, PSI and PSIHI received from CN, the gNB will perform the DL PDU set discard by implementation.
Proposal 2: In case of CU-DU split, the current indication mechanism is enough regarding to DL PDU set discard operation. There is no need for any enhancement.
Proposal 3: No RAN3 impact for UL PDU set discard functionality.
Proposal 4: RAN3 not to support any enhancement for optimizing PDU set discard operation in case of HO.
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