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In this contribution, we show our views on the discard and retransmission operation for XR.
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Discard operation
According to TR27.700-60, the PDU set is defined as shown below.
	PDU Set: A PDU Set is composed of one or more PDUs carrying the payload of one unit of information generated at the application level (e.g. a frame or video slice for XRM Services), which are of same importance at application layer. All PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In some cases, the application layer can still recover parts of the information unit, when some PDUs are missing.



In addition, for handling the PDU set, a new QoS parameter is introduced.
	PDU-Set Delay Budget (PSDB)
The PDU-Set Delay Budget (PSDB) defines an upper bound for the time that a PDU-Set may be delayed between the UE and the N6 termination point at the UPF. PSDB applies to the DL PDU-Set received by the UPF over the N6 interface, and to the UL PDU-Set sent by the UE. For a certain 5QI the value of the PSDB is the same in UL and DL. In the case of 3GPP access, the PSDB is used to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points). For GBR QoS Flows using the Delay-critical resource type, a PDU-Set delayed more than PSDB is counted as lost if the QoS Flow is not exceeding the GFBR. For GBR QoS Flows with GBR resource type not exceeding GFBR, of the PDU-Sets shall commonly not experience a delay exceeding the 5QI's PSDB to a very high percentage.



Based on the above description, it is reasonable to assume that a PDU set associated with a video frame can be composed of one or more PDUs, and all PDUs associated with the same PDU set have the same PSDB. 
Observation 1. A PDU set associated with a video frame can be composed of one or more PDUs, and all PDUs associated with the same PDU set have the same PSDB.

In the current RAN2 specification, the PDCP entity discards the SDU only when the PDCP discardTimer, which is configured based on the PDB, expires. More specifically, the PDCP discardTimer is started when the PDCP entity receives a PDCP SDU from an upper layer. If the PDCP discardTimer expires for the PDCP SDU, the PDCP entity discards the PDCP SDU and a corresponding PDCP PDU. In addition, the PDCP entity indicates the discard indication for the corresponding PDCP PDU to a lower layer. It means that the PDCP discardTimer is performed per PDCP SDU basis.
However, if at least one packet associated with the PDU set is not successfully transmitted, the PDU set may not be decoded. It means that if the PDCP discardTimer for at least one PDCP SDU associated with a PDU set expires, all PDCP SDUs associated with the PDU set are considered as outdated. Thus, it requires that the PDCP discardTimer should be performed per PDU set basis. 
Proposal 1. The PDCP discardTimer should be performed per PDU set basis.

In order to perform the PDCP discardTimer per PDU set basis, we think the following options can be considered.
· Option 1. The PDCP discardTimer is managed per PDU set
· The PDCP entity starts a PDCP discardTimer for a PDU set when a first PDCP SDU or a last PDCP SDU for the PDU set is received. If the PDCP discardTimer for the PDU set expires, the PDCP entity discards all PDCP SDUs associated with the PDU set.
· Option 2. The PDCP discardTimer is managed per SDU, same as legacy.
· The PDCP entity starts the PDCP discardTimer for each PDCP SDU when it is received. If the PDCP discardTimer for a PDCP SDU for a PDU set expires, the PDCP entity discards all PDCP SDUs associated with the PDU set even if the discardTimer for the PDCP SDUs of the PDU set is running.

We think that both options are workable. However, considering the current PDCP discardTimer operation, Option 2 would be more easily implemented than Option 1. Thus, we propose that RAN2 study Option 2 for XR discard operation.
Proposal 2. The RAN2 study that the PDCP discardTimer is managed per SDU for PDU set. i.e., the PDCP discardTimer for a PDCP SDU associated with a PDU set expires, the PDCP entity discards all PDCP SDUs associated with the PDU set.

Retransmission operation
According to the PDCP specification, when the PDCP re-establishment is performed, the PDCP entity for UM DRBs performs the transmission from a PDCP SDU which is not submitted yet. It means that the PDCP entity for UM DRBs performs the transmission procedure per PDCP SDU level at PDCP re-establishment. 
Since the PDU set may not be decoded in the media layer if at least one packet associated with the PDU set is not successfully transmitted, the PDCP entity for UM DRBs should perform the PDU set level retransmission. Note that even if the PDCP entity for UM DRBs submits a PDCP SDU to the lower layer, the successful transmission of the PDCP SDU is not guaranteed.
Proposal 3. At PDCP re-establishment for UM DRBs, the PDCP retransmission should be performed per PDU set basis.

More specifically, the PDCP entity for UM DRB receives the PDCP PDU 1, 2, 3, 4, and 5 associated with a first PDU set, and the PDCP entity transmits the PDCP PDU 1, 2, and 3 to the lower layer before PDCP re-establishment. In this case, when the PDCP entity for UM DRB performs the PDCP re-establishment, the PDCP entity performs the retransmission from the first PDCP SDU, e.g., PDCP SDU1, associated with the first PDU set.
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Proposal 1. The PDCP discardTimer should be performed per PDU set basis.
Proposal 2. The RAN2 study that the PDCP discardTimer is managed per SDU for PDU set. i.e., the PDCP discardTimer for a PDCP SDU associated with a PDU set expires, the PDCP entity discards all PDCP SDUs associated with the PDU set.
Proposal 3. At PDCP re-establishment for UM DRBs, the PDCP retransmission should be performed per PDU set basis.
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