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1 Introduction
In the RAN2#121 meeting, discussion on how to handle PDU discarding of XR traffic has been discussed. The following agreement has been made in the XR-awareness discussion [1]:

· RAN2 thinks PSI can be useful for PDU set-based discard. RAN2 aims to introduce a mechanism to allow UE to handle discarding of packets with different PSI in case of congestion. FFS for other cases.

In the RAN2#121bis-e meeting, how to model the discard timer was discussed and the following agreement has been reached [2]:
· 2: PDU set discard is modelled using the existing PDCP discard timer for the uplink. The timer is in network control.

In this contribution, we would like to discuss more issues with PDU discard, such as impact of PDU set integrated handling information (PSIHI) for PDU discard, and how the achieved PDU-set based discard in PDCP layer works for UL and DL and how is that specified. 

2 Discussion 
Discard condition

Based on the previous RAN2 agreements, the PDU Set QoS parameters and PDU Set related information defined by SA2 [3] will also be applied to uplink. According to the control plane enhancement suggested by SA2, when the PSIHI is configured, it indicates that all PDUs are needed for the usage of the PDU Set by application layer. That is to say, if one PDU in the PDU Set is lost, the transmitter may discard the whole PDU Set to reduce the resource waste. The PDU Set Importance (PSI) in the user plane enhancement is used for PDU Set level packet discarding in presence of congestion. In summary, PDU Set level discard is necessary in scenarios for instance when some PDU(s) in a PDU Set is lost and PSIHI is configured, and in presence of congestion. In addition, PSI is an important parameter for PDU Set discard. Based on the above, the PDU discard should be on PDU Set level and should be based on PSI and PSIHI.
Proposal 1: PDU Set discard is needed when some PDU(s) in a PDU Set is lost and PSIHI is configured. This is applicable for both downlink and uplink.
Proposal 2: PDU Set discard for XR services is based on PSI when there is congestion. This is applicable for both downlink and uplink.
How to define the condition of congestion and how to discard PDU Set based on PSI will have RAN2 impact, especially for uplink. For example, how to decide an uplink congestion. It may be specified that a buffer size over a threshold, or a delay measurement is over a threshold, or the network may indicate a congestion on the uplink happens. RAN2 needs to decide how the congestion is detected and whether the condition is configured by the network.
Proposal 3: RAN2 to discuss the conditions for congestion detection.

PDU Set discard method
When congestion is detected on uplink, the PDU Set(s) with the lower PSI value may be discarded to free up the resources and mitigate congestion. The PSI threshold for PDU Set discard may be configured by the network. Other mechanisms can also be applied, for example, on-demand PDU Set discard based on PSI value, rule-based PDU Set discard, and so on. 

Proposal 4: PDU Set discard is based on PSI with the principle that PDU Set with lower PSI will be discarded when necessary. The network configures the PSI threshold or discard rule for uplink PDU Set discard.
RAN2 has agreed to support the timer-based discarding of UL transmit side of PDCP PDU/SDUs of a PDU set. If we need to consider the PDU discard for more scenarios, more discarding mechanisms need to be considered. For UE transmitter side PDU discard at PDCP layer, PDCP layer needs to be aware of the PDU Set related information. If lower layer (e.g., RLC) discard is considered, the PDU Set related information need to be passed down to lower layers, which will increase the complexity. It is suggested that the PDU discard is limited to PDCP sublayer, to avoid cross-layer signaling on the PDU Set related information.

Proposal 5: PDU Set discard only in PDCP layer is preferred.

SN Gap issue
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. If PDCP discard is considered for the whole PDU Set, the SN gap caused by the PDU Set discard may be very large. How to avoid or minimize SN gap after SDU belong to a PDU Set discard is a critical issued which needs to be studied. Since the PDU Set discard discussed in previous proposals are for both downlink and uplink, this SN gap issue is also applicable to both downlink and uplink.
To avoid the SN gap at the receiver side, a new PDCP Control PDU may be designed to pass the SN information on the discarded PDCP SDUs from the sender to the receiver. The PDCP entity at receiver side can adapt its local state variables accordingly to reduce the reordering delay.
Proposal 6: A new PDCP Control PDU is introduced to pass the SN information on the discarded PDCP SDUs from the sender to the receiver.
3 Conclusion

In this contribution we discuss the PDU Set related discard for supporting XR and media services. We make the following proposals:
Proposal 1: PDU Set discard is needed when some PDU(s) in a PDU Set is lost and PSIHI is configured. This is applicable for both downlink and uplink.
Proposal 2: PDU Set discard for XR services is based on PSI when there is congestion. This is applicable for both downlink and uplink.

Proposal 3: RAN2 to discuss the conditions for congestion detection.

Proposal 4: PDU Set discard is based on PSI with the principle that PDU Set with lower PSI will be discarded when necessary. The network configures the PSI threshold or discard rule for uplink PDU Set discard.
Proposal 5: PDU Set discard only in PDCP layer is preferred.

Proposal 6: A new PDCP Control PDU is introduced to pass the SN information on the discarded PDCP SDUs from the sender to the receiver.
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