Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Ref452454252][bookmark: _Hlk54275161]3GPP TSG-RAN WG2 #124	R2-2313096
Chicago, USA, 2023-11-13 – 2023-11-17 

Agenda Item:	7.5.4.2
Source:	Ericsson
Title:	Remaining issues on PSI and PDU Set discarding
Document for:	Discussion, Decision

1 [bookmark: _Toc134612745]Introduction
Discard operation of PDU Sets is part of the objective in Rel-18 XR WID [1]:
	Specify the enhancements related to capacity:
-	Discard operation of PDU Sets for DL and UL (RAN2, RAN3);



[bookmark: _Ref178064866]At RAN2#123bis the following related to PSI based discarding was agreed:
1. 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.   
2. It is up to UE implementation to determine which PSI levels will apply the discard mechanism 
3. the gNB signals an activation/deactivation indication (e.g. when congestion situation is detection) 
4. activation/deactivation is signaled using an ON/OFF mechanism on a per UE basis.  Introduce new MAC CE.  

This contribution is related to PSI based PDU Set discard, which will be a functionality added on top of PDU Set discarding. In this contribution we share our view on the initial state, PSI discard timer and lower layer discarding.
2 [bookmark: _Toc134612746]Initial state
One discussion point has been whether PSI based PDU set discarding should be initially deactivated upon its configuration and handover. It should then be noted that the feature is a tool for congestion where the gNB has no knowledge about the effect of it, since it is up to the UE to set which PSI levels that are of low importance. Therefore other methods like rate adaption will likely be used before PSI based discarding and PSI based discarding will only be used when nothing else works. However if the PSI state should be initially activated or deactivated could be simply controlled when configuring by introducing a flag in the RRC.
[bookmark: _Toc149865631]If PSI-based PDU Discard is initially deactivated or activated is controlled through the RRC configuration. 
3 PSI discard timer
Currently in the RRC CR the following values are proposed for PSI discard timer: {ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms40, ms50, ms60, ms75, ms100, ms150, ms200, ms300, ms500 }
As we have commented in the RRC CR open issues discussion, the PDU set discard timer and the PSI discard timer will probably be configured around the values of UL PDSB, i.e. around 30 ms. Therefore significantly lower values with higher granularity should be specified.
In the RRC CR open issues summary the rapporteur has proposed following values for PSI discard timer: {ms0, ms2, ms4, ms6, ms8, ms10, ms12, ms14, ms18, ms22, ms26, ms30, ms40, ms50, ms75, ms100}.
These are more reasonable values, albeit still on the high side. However more important is that the legacy timers for PDCP discard is limited to the following values:
· DiscardTimer            ENUMERATED {ms10, ms20, ms30, ms40, ms50, ms60, ms75, ms100, ms150, ms200, ms250, ms300, ms500, ms750, ms1500, infinity}       OPTIONAL, -- Cond Setup
· DiscardTimerExt-r16 ::= ENUMERATED {ms0dot5, ms1, ms2, ms4, ms6, ms8, spare2, spare1}
· DiscardTimerExt2-r17 ::= ENUMERATED {ms2000, spare3, spare2, spare1}

The difference between legacy PDCP discard timer values and the now proposed PSI values are the addition of ms12, ms14, ms18, ms22 and ms26. The PSI based values are thus having higher granularity in the low range than legacy discard timers, something that also standard PDU Set discard could benefit of. We thus propose to update the legacy PDCP discard values with the same values as for PSI discard.
[bookmark: _Toc149752408][bookmark: _Toc149861005][bookmark: _Toc149865632]In extension to legacy PDCP discard timer values the following values should also be supported for PDU Set discard: { ms12, ms14, ms18, ms22, ms26}.
4 Lower layer discarding
The agreement that running discard timer can be set to zero means that PSI based discarding is always triggered directly when the packet enter the buffer. This data will never be reported to the network and there will be no misalignment or scheduling impact. Everything that is deemed to be of low importance is discarded directly. This decision will be done in the high layer of the UE protocol stack and not affect the other transmitting procedures, i.e. either in the SDAP or PDCP layer.
[bookmark: _Toc149126590][bookmark: _Toc149752406][bookmark: _Toc149861003][bookmark: _Toc149865630]When PSI based discarding is activated and the running discard timer is set to zero in the UE it immediately discards incoming IP packets that belong to PDU Sets that is deemed to be of low importance.
In existing PDCP SDU discard procedures it is specified that PDCP signals to lower layers if discarding has taken place. This is done to enable lower layers to discard any data that has not yet started to be transmitted, e.g. RLC SDUs where no related RLC PDU has started to be transmitted. However, any data that has started to be transmitted will not be discarded. There is no reason to change this behavior as the lower layer data that has started transmission is generally only a small fraction of the total PDU Set data. The gain in XR capacity comes from discarding the major part of the PDU Set. The benefit of discarding only a fraction of a RLC PDU is so low that it is not worth the cost and complexity of introducing such. 
Since packets will be discarded immediately upon arrival to the buffer and it is a complex operation to discard packets already forwarded to the lower layers we believe it is not worth the effort to discard packets in the lower layers.
[bookmark: _Toc133755406][bookmark: _Toc134713122][bookmark: _Toc149865633]New mechanism to discard packets in lower layer is not introduced.
It has been claimed that signaling from the transmitter to the receiver which indicates discarding has been done needs to be introduced, to avoid potential stalling because of SN gaps. However as we have already explained above there should be no lower layer discarding of packets in flight and thus this is not a problem that will happen or need to be solved. Already in legacy discarding there is a working solution where the transmitter is rebuilding the SN space when doing discarding. There will thus be no SN gaps on the receiver side and to indicate discarding to the receiving side is unnecessary.
[bookmark: _Toc133755407][bookmark: _Toc134713123][bookmark: _Toc149865634]Discard signaling from transmitter to receiver is not introduced.
[bookmark: _Toc70424553][bookmark: _Toc134612747][bookmark: _Ref189046994]4 Conclusion
In the previous sections we made the following observations: 
Observation 1	When PSI based discarding is activated and the running discard timer is set to zero in the UE it immediately discards incoming IP packets that belong to PDU Sets that is deemed to be of low importance.

Based on the discussion in the previous sections we propose the following:
Proposal 1	If PSI-based PDU Discard is initially deactivated or activated is controlled through the RRC configuration.
Proposal 2	In extension to legacy PDCP discard timer values the following values should also be supported for PDU Set discard: { ms12, ms14, ms18, ms22, ms26}.
Proposal 3	New mechanism to discard packets in lower layer is not introduced.
Proposal 4	Discard signaling from transmitter to receiver is not introduced.
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