3GPP RAN WG2 Meeting #123bis
R2-2310938
Xiamen, China, Oct 9th – 13th, 2023

Agenda Item:
7.5.4.2
Source:
InterDigital Inc.

Title:
Discard operation for XR
Document for:
Discussion

1. Introduction
RAN2#122 [1], RAN2#121bis-e [2], RAN2#121 [3] and RAN2#120 [4] made the following agreements:
	· PDU-set discard indication for UL is configured using RRC to handle the PDU Set based discard functionality (i.e. whether UE discards all packets in PDU set when one PDU is discarded). The configuration is per PDCP entity. [1]

· Network indicates UE to apply PSI-based XR discard mechanism via dedicated signalling. [1]

· FFS how/whether to minimize additional UL signalling after this indication.

· FFS if the NW indication is a one-shot or also applies to subsequent packets.

· PDU set discard is modelled using the existing PDCP discard timer for the uplink. The timer is in network control. [2]

· 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. [3]
· RAN2 to support timer-based discarding of UL transmit side of PDCP PDU/SDUs of a PDU set. FFS how this is modelled in PDCP specification, can be discussed in WI phase. [4]


In this contribution, we discuss our preference for a timer-based solution to implement PSI-based discard in case of congestion, and some remaining open issues on PSI-based discarding.
2. Discussion on discard operation
RAN2#120 [4] agreed to support timer-based discarding of UL transmit side PDCP PDUs/SDUs of a PDU set:

· RAN2 to support timer-based discarding of UL transmit side of PDCP PDU/SDUs of a PDU set. FFS how this is modelled in PDCP specification, can be discussed in WI phase.
RAN2#121bis-e [2] agreed to use the existing PDCP discardTimer configured per PDCP SDU as in the legacy:

· PDU set discard is modelled using the existing PDCP discard timer for the uplink. The timer is in network control.
RAN2#123 [5] went back on the decision to adopt timer-based discarding and brought onto the table Option 2:
Option 1:
Timer-based approach with either one timer configuration with multiple timer values or more than one timer configuration with different timer values based on the different PSI levels.
Option 2:
Threshold-based which directly drops the PDU Sets which have PSI below a threshold (e.g. as soon as they enter the buffer or directly when the PSI based discarding is activated in the UE).
In this contribution, we support the timer-based approach and explain how it can be implemented. Since discarding is usually not beneficial for user experience, a good approach would be to not always directly drop PDU sets of selected PSI levels (e.g., low PSI PDU sets) on receiving an indication of congestion from the network. From the application perspective, is it beneficial to not always drop packets directly when there may still be opportunities for transmission. 
Proposal 1:
A timer-based approach is adopted for PSI-based discarding.
The configuration of the discard timer value is transmitted to the UE via the RRC Connection Reconfiguration / RRC Connection Setup message. The IE PDCP-Config used to set the configurable PDCP parameters includes several values for the discardTimer as defined in the RRC spec:

discardTimer            ENUMERATED {ms10, ms20, ms30, ms40, ms50, ms60, ms75, ms100, ms150, ms200,

                                            ms250, ms300, ms500, ms750, ms1500, infinity}       

In the legacy approach, for each DRB (i.e., PDCP entity), the network indicates one discardTimer value to the UE. Whether the network configures the discardTimer value of a PDU belonging to a PDU set as a function of the PDB as in legacy or the PSDB is up to network implementation. 
Similarly, how the network configures the discardTimer value of a PDU based on the importance of the PDU set is left to network implementation. In our view, the legacy approach of one discardTimer configuration can be reused. It can be enhanced with multiple discardTimer values to handle PDU sets with different PSI levels. This would be an effective mechanism for the network to control when the UE can trigger PDU discard and the PDUs that the UE can discard (based on PSI) in the case of congestion. There is no need for a second timer configuration. 
Proposal 2:
One discardTimer configuration with multiple discardTimer values at PDCP can be used to handle PSI-based PDU discard in the case of congestion.
Since PDU sets of different importance may be mapped to the same QoS flow and the same DRB, they will likely share the same PSDB. In our understanding, importance is a metric subjective to the application, i.e., two PDU sets with the same PSDB may have different importance value to the application. The more important PDU set may be needed in the decoding of other PDU sets and may be useful to the application past its expiry time. As such, a longer discardTimer value may be applied to PDU sets of high importance compared to PDU sets of low importance. This will ensure that the high importance PDU set has a longer delay budget before it is discarded, unless the successful delivery of the PDCP SDU is confirmed by PDCP status report as per legacy.

Proposal 3:
Different PDCP discard timer values are applied to PDU sets with different PSI.
Multiple PDCP discardTimer values can be configured per PDCP entity to handle PDU sets of different importance. This requires some changes to the RRC specification since currently only one discardTimer value is supported per PDCP entity. The network may send in RRC configuration the PDCP discardTimer value to apply for which PDU set based on the importance of the PDU set. Based on this configuration, the UE can apply the appropriate discardTimer value to the SDUs of the PDU set. In the absence of the PSI, the UE can apply a default discardTimer value to the PDCP SDUs of the PDU set.
Proposal 4:
Multiple PDCP discardTimer values can be configured per PDCP entity to handle PDU sets of different importance. PDCP entity is configured via RRC.
Proposal 5:
UE applies the default discardTimer value in the following cases:

· No indication of congestion from the network

· PSI of PDU set is not known to UE

One such value can be infinity for PDU sets of high importance. Setting the discardTimer value of a PDU set of high importance to infinity will ensure that the PDUs of this PDU set do not get discarded unless their successful delivery is confirmed by PDCP status report. To enable the configuration of multiple PDCP discardTimer values per PDCP entity to handle PDU sets of different importance, the UE can be configured with the importance level for which the discardTimer value is set to a value larger than the default/baseline configuration. 

Proposal 6:
UE is configured with the PSI level on when to trigger PSI based discarding. 
When the UE receives an indication from the NW to activate the PSI-based discarding, there is an open question as to what the UE does with the data already in its buffer. There are two options: treating the data with the default timer value or applying the PSI-based timer value or configuration. In our view, dynamically updating the discardTimer value for data in the UE buffer is an over-optimization for possibly marginal gains. Also, if the network sends a congestion indication before congestion reaches critical levels, simply handling subsequent packets may be sufficient and also a simpler solution. For this release at least, the timer approach to PSI discarding can be kept as a reactive mechanism and not applied to data already in the UE buffer.
Proposal 7:
PSI-based discarding is not applied to data already in the UE buffer. 

3. Conclusion

In this contribution, the following proposals are made:
Proposal 1:
A timer-based approach is adopted for PSI-based discarding.
Proposal 2:
One discardTimer configuration with multiple discardTimer values at PDCP can be used to handle PSI-based PDU discard in the case of congestion.
Proposal 3:
Different PDCP discard timer values are applied to PDU sets with different PSI.
Proposal 4:
Multiple PDCP discardTimer values can be configured per PDCP entity to handle PDU sets of different importance. PDCP entity is configured via RRC.

Proposal 5:
UE applies the default discardTimer value in the following cases:

· No indication of congestion from the network

· PSI of PDU set is not known to UE

Proposal 6:
UE is configured with the PSI level on when to trigger PSI-based discarding. 

Proposal 7:
PSI-based discarding is not applied to data already in the UE buffer. 
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