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1 Introduction

PDU-Set Discard operation for XR has been discussed in the previous RAN2 meetings with the following agreements reached: 

	RAN2#121bis Agreement:
· 2: PDU set discard is modelled using the existing PDCP discard timer for the uplink. The timer is in network control.

RAN2#121 Agreement:
· RAN2 thinks UL jitter may be present for XR (e.g. for tethering use cases). It is unclear how network would use UL jitter information (depends on what would be signalled, and would anyway be up to network implementation). 

· RAN2 intends to support tethering use case for XR. This may require signalling of some UL traffic arrival information from UE to network.

· 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.
RAN2#122 Agreement:

· 2: 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.

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

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

· FFS if the NW indication is a one-shot or also subsequent packets
RAN2#123bis Agreement:

· We will use a discard timer mechanism for the low importance PDU set.  We will allow a value of zero for the timer. The running discard timers are not changed.   

· It is up to UE implementation to determine which PSI levels will apply the discard mechanism. 

· the gNB signals an activation/deactivation indication (e.g. when congestion situation is detection) 

· activation/deactivation is signaled using an ON/OFF mechanism on a per UE basis.  Introduce new MAC CE.  


And in last RAN2#123bis meeting, some extensive discussions on the PSI-based discarding mechanism have been carried out, RAN2 agreed to use a discard timer mechanism for the low importance PDU set.  Hence, in this contribution, we focus on the design details of discard timer mechanism for the low importance PDU set to progress the study of XR enhancement.
2 Discussion
2.1 Value of Discard timer
As noted in current running RRC CR[1], it is still FFS how the range of PSI-based discard timer expressed in ASN.1, e.g. signaling values, as follows:
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Editor’s note: The values of psi-DiscardTimer need to be confirmed by RAN2.¢





As mentioned in TR38.835, 10ms is a default value at least for XR video latency identified in RAN1 and SA4. Normally, PSI discard timer values should thus be lower than this. However, current choices of lower values are too few. Hence prefer to reduce the higher values and increase the number of small values, as follow:
{ms0, ms2, ms4, ms6, ms8, ms10, ms12, ms14, ms16, ms18, ms20, ms25, ms30, ms40, ms60, spare}
[image: image2.png]=4.5.2 - Video
The-frame-rate-for- XR-video-varies:from-30-frames-per-second-up-to-90-or-even-120-frames-per-second, with-a-typical-
minimum-of:60-for: VR (see*'TR-26.918[ 5]-and- TR:26.926:[6])..

According'to'TR-26.918: [5],-the--of-action' of‘the-angular-or-rotational-vestibulo-ocular-reflex-is-known‘to-be-of*

the-order of'_'and'it'seems-reasonable'that-this'should'represent'a'performance°

goal-for-XR-systems.--This-results-in-a-motion-to-photon-latency-of-less'than'20-milliseconds,-with---being- given-as

a‘goal..

Regarding-the-bit-rates, between:10-and-200Mbps-can-be-expected-for XR-depending-on-frame-rate, resolution-and-
codec-efficiency-(see'TR26.926¢[6]-and-TR-26.928[7])..




Observation 1: 10ms is a default value at least for XR video latency identified in RAN1 and SA4. Normally, PSI discard timer values should thus be lower than this.
Proposal 1: it is proposed to reduce the higher values and increase the number of small values in current discard timer value choices, as follow:

{ms0, ms2, ms4, ms6, ms8, ms10, ms12, ms14, ms16, ms18, ms20, ms25, ms30, ms40, ms60, spare}
2.2 Discard Timer modelling
Another issue is how discard timer handles cases where PDUs of a PDU set arrive at different points of time (i.e. not all PDUs arrive at the same time). This is related to how to model the PDCP discard operation. 
The modelling issue is whether we have one timer or multiple timers for PDU set discard handling.
Regarding UL, in some cases, all PDUs in the PDU set can be assumed to arrive at PDCP layer at the same time since the application layer can be located in the UE. Even if there is jitter for data handling in application’s codec, the jitter is minor and can be ignored compared to the end-to-end data processing delay. Therefore, from our perspective, the existing discard handling can be re-used for PDUs in the PDU set, i.e., only one existing discard timer for individual PDU is enough, which is mandatory present in case of radio bearer setup.
Conversely, in some cases, UL PDUs in the PDU set cannot be assumed to arrive at the PDCP layer at the same time since the jitter of the propagation delay between the UE to application layer exists. Correspondingly where PDUs of a PDU set arrive at different points of time (i.e., not all PDUs arrive at the same time), all UL PDUs in the PDU set cannot be assumed to arrive at the UE’s PDCP layer at the same time. From our perspective, the PSI-based discard timer is needed in this case. On the other hand, how to set the discard timer for UL PDUs in the PDU set by gNB can be left to gNB implementation, as gNB will be aware of the status of UL PDUs by implementation manner. 
Proposal 2: Existing PDU discard handling can be re-used for UL PDUs in the PDU set, i.e., only one existing discard timer for individual UL PDU is enough. 

Proposal 3: PSI-based PDU discard handling can be used for UL PDUs in the PDU set where PDUs of a PDU set arrive at different points of time (i.e., not all PDUs arrive at the same time). 
Proposal 4: How to set the discard timer for UL PDUs in the PDU set, i.e., either two discard timers or just traditional discard timer by gNB is left to gNB implementation. 
3 Conclusions
Observation 1: 10ms is a default value at least for XR video latency identified in RAN1 and SA4. Normally, PSI discard timer values should thus be lower than this.
Proposal 1: it is proposed to reduce the higher values and increase the number of small values in current discard timer value choices, as follow:

{ms0, ms2, ms4, ms6, ms8, ms10, ms12, ms14, ms16, ms18, ms20, ms25, ms30, ms40, ms60, spare}.
Proposal 2: Existing PDU discard handling can be re-used for UL PDUs in the PDU set, i.e., only one existing discard timer for individual UL PDU is enough. 

Proposal 3: PSI-based PDU discard handling can be used for UL PDUs in the PDU set where PDUs of a PDU set arrive at different points of time (i.e., not all PDUs arrive at the same time). 

Proposal 4: How to set the discard timer for UL PDUs in the PDU set, i.e., either two discard timers or just traditional discard timer by gNB is left to gNB implementation.  
