

Page 



3GPP TSG-RAN WG2 Meeting #125	    R2-2401326
Athens, Greece, Feb. 26th – Mar. 1st, 2024


Agenda Item	:	7.5.3.3
Title	:	On PDCP Discard Notification for XR
Source	:	Google Inc.
Document for	:	Discussion and Decision

1 Introduction
In RAN#102, it was agreed that RAN2 will continue the discussion on the sending of PDCP discard notification to the receiving entity to address the COUNT gaps due to the PDU Set discard and PSI based SDU discard
In this Tdoc, we share our views on the sending of PDCP discard notification to the receiving entity and make some proposals to progress this topic.

2 PDCP Discard
5G design imposes strict latency and reliability requirements on the XR service. 
SA2 in TS23.501 introduced the concept of PSER (PDU-Set Error Rate) which is defined as an upper bound for the rate of PDU Sets that have been processed by the sender but that are not successfully delivered to the upper layer of the corresponding receiver. Each QoS Flow is associated with a PSER and this applies to both UL and DL QoS flows
gNB can monitor the PSER for the DL traffic. However, for UL, the UE has visibility and can measure and report the PSER but there was no consensus in RAN2 to allow the UE to measure and report the PSER. Also, there was no consensus in RAN2 to support in-band marking to indicate PDU-Sets, i.e., the gNB has no visibility of the PDU-Sets in the UL direction. 
The core issue stems from the PDCP layer’s discard procedure. PDCP SDUs can be discarded during the transmission due to multiple factors and the existing PDPCP specifications do not include a method for the transmitting PDCP entity to notify the receiver about these discards.
While less critical for eMBB traffic (where latency and reliability are less stringent) or for URLLC traffic (where discard volumes are typically small), these gaps pose a significant challenge for XR traffic.  XR's stringent latency and reliability requirements, combined with the potential for large PDU-Set discards, result in frequent and substantial gaps
Release-18's PDU-Set discard and PSI-based SDU discard mechanisms can create large gaps in COUNT values at the PDCP receiving entity.  This leads to reordering delays, potentially causing data to be delivered late to upper layers, impacting application performance. The transmit entity may be unable to prevent these gaps due to resource constraints like limited time or power at the UE side hindering the reuse of discarded COUNT values and also possibly for security concerns due to the risks in reusing the same security key and COUNT value for different data payloads.
RAN2#124 explored the possibility of signalling to allow the transmitting PDCP entity to inform the PDCP receive entity about discarded COUNT values, aiming to minimize reordering delays.  
There was no consensus reached so far. However, there is good support for a new PDCP control PDU with similar design as the PDCP SR notifying the receiver about these discards. 
Proposal 1: Support a new PDCP discard notification mechanism for XR in Rel-18.

3		PDCP Discard notification to the receiving entity
Google aligns with the majority of companies in advocating for a solution to address PDCP discard notifications and enhance XR service performance. 
While COUNT gaps were not critical to handle for existing eMBB and URLLC services, the scale and frequency of discards in XR scenarios expose limitations that warrant enhancement.
We believe the gains in XR performance will offset the specification and implementation effort.
When configured by RRC, the transmitting PDCP entity at the UE side should send a notification to the receiving PDCP entity at the gNB side whenever SDUs are discarded. This notification would help the receiver at the gNB proactively manage COUNT gaps and reduce reordering delays. This also empowers the gNB to maintain accurate PSER tracking.
To efficiently convey discard information without significant overhead, we propose utilizing PDCP Control PDUs with similar format as for the PDCP status report. The notification should include a range of the missing SN (or COUNT) (e.g., first and last missing). 
Proposal 2: For the discard notification, use PDCP Control PDUs with similar format as for the PDCP status report.
There is no need to include a bitmap as this will be over-designed and increase the overhead with minor performance increment.  We anticipate that XR use cases primarily involve discarding PDUs in blocks as an entire PDU-Set with sometimes up to 100 PDUs can be discarded if one single PDU is lost or dropped. Therefore, range-based signalling offers greater efficiency. 
Proposal 3: No bitmap in the discard notification. Indicate a range with the first and last missing SN (or COUNT) only.
We oppose any solution involving in-band signalling, as RAN2 previously agreed to exclude this approach in Release-18.
Proposal 4: No in-band signalling to indicate the discard.



3		Conclusions
In conclusion, we have the following proposals: 

Proposal 1: Support a new PDCP discard notification mechanism for XR in Rel-18.
Proposal 2: For the discard notification, use PDCP Control PDUs with similar format as for the PDCP status report.
Proposal 3: No bitmap in the discard notification. Indicate a range with the first and last missing SN (or COUNT) only.
Proposal 4: No in-band signalling to indicate the discard.
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