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1 Introduction
In [1], a new Study Item identifying three main areas of study, i.e., XR-Awareness in RAN, XR specific power savings and XR specific capacity improvements, was agreed. 
“Objectives on XR-awareness in RAN (RAN2):
· Study and identify the XR traffic (both UL and DL) characteristics, QoS metrics, and application layer attributes beneficial for the gNB to be aware of.
· Study how the above information aids XR-specific traffic handling.”
In RAN2#120 the following agreements related to the study topic of PDU Discard was made
· 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.

[bookmark: _Ref178064866]And at RAN2#121 the following agreement on PDU Discard and PDU Set Importance (PSI) was made:
· 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 this contribution we share our view on PDU Discard.
2 Discussion on PDU Set Discard

PDU Set discard was already seen as a useful tool to reduce and limit the amount of PDU sets, which the PDU Set delay budget has been consumed, being transmitted to the receiver. As described in [R2-2301509], proactive discarding based on PDU set size, PDU set delay budget and bit rate information is a far more useful tool to achieve capacity gains (see also figure 1). However, timer-based solutions may achieve a similar performance if the timer values can be adapted depending on the NW circumstances. Such flexibility together with the PDU Set Importance (PSI) can offer a broad flexibility to adapt to the different network situations as well as considering the different priority levels PDU sets may have.
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Figure 1 Satisfied fraction of UEs when two different PDU Set dropping mechanisms are used: dropping based on timers or prediction.

[bookmark: _Toc131689358]UE PDU Set discard timer is used by the UE if configured by the network.
[bookmark: _Toc131689359]When PDU Set discard timer is configured the PDCP discard timer is disabled.
[bookmark: _Toc131689360]One PDU Set discard timer is started for each PDU Set.

When PSIs are associated to the PDU sets, each PSI level may be associated to one or more PDU set discard values. It could, for example, have one value used in “normal” network conditions and a second value when the network becomes congested. The network should indicate which value to use at different times. For example the network could decide to configure a longer timer for higher PSI level than a lower level when congestion happen. The simplest option would be to perform RRC reconfigurations to change the PDU set discard timer values. 
[bookmark: _Toc131689361]Allow RRC to change discard timer values 

However, the cases in which values are likely to be modified is when the network is congested or there are, in overall, capacity problems. In these cases, sending RRC signaling is not always the preferred option as not only the congestion level may be high, but also the interference and the probability of transmission failures. Thus, it is preferable that the network already provides in advance, through RRC, all the configurations related to PDU set discard timer for different scenarios. That means that the network could provide the PDU set discard timer values to be used in different congestion scenarios that may happen.
[bookmark: _Toc131689362]The NW may configure the PDU set discard timer with at least 2 timer values which the UE will apply when no PSI levels are configured by the network.
[bookmark: _Toc131689363]If the UE cannot identify the PSI level of the PDU Sets, the UE applies the same timer values as when no PSI levels are configured by the NW, if the timer value was configured.
[bookmark: _Toc131689364]If the UE supports PSI identification and can identify the PSI levels, the NW may configure PSI levels so that:
1. [bookmark: _Toc131689365]Each PSI level may be associated with at least 2 different PDU set discard timer values.
2. [bookmark: _Toc131689366]PSI levels are defined in order of importance: the first PSI level is the most important while the last defined PSI is the least important.

As indicated by SA2, PSI levels may be useful as an input for discarding PDU sets when the network is, for instance, congested. Obviously, in no congestion situations, the PDU set discard timer may have some values, while in congestion situations, the network may choose another value. The UE cannot know when the network is congested and, therefore, it needs to be the network indicating to the UE when a certain PSI level should change the PDU Set discard timer value.
As indicated above, RRC is not the preferred method to update a configuration when the network is having capacity limitations. If the network provides a complete configuration from the start, it is a matter of activating and selecting the parameters. This can be done with Control Elements/PDUs. Since PDU Set discard timer is implemented in the PDCP layer, the best option is to use PDCP Control PDUs for this purpose instead of DCIs or MAC CEs.
[bookmark: _Toc131689367]PDCP CEs are used to indicate which PDU Set discard timer value is applied.
[bookmark: _Toc131689368]PDCP CE may, in addition, also indicate the PSI and PDU set discard timer value when PSIs are used


[bookmark: _Toc70424553][bookmark: _Ref189046994]4 Conclusion

In the previous sections we made the following observations: 

Based on the discussion in the previous sections we propose the following:
Proposal 1	UE PDU Set discard timer is used by the UE if configured by the network.
Proposal 2	When PDU Set discard timer is configured the PDCP discard timer is disabled.
Proposal 3	One PDU Set discard timer is started for each PDU Set.
Proposal 4	Allow RRC to change discard timer values
Proposal 5	The NW may configure the PDU set discard timer with at least 2 timer values which the UE will apply when no PSI levels are configured by the network.
Proposal 6	If the UE cannot identify the PSI level of the PDU Sets, the UE applies the same timer values as when no PSI levels are configured by the NW, if the timer value was configured.
Proposal 7	If the UE supports PSI identification and can identify the PSI levels, the NW may configure PSI levels so that:
1.	Each PSI level may be associated with at least 2 different PDU set discard timer values.
2.	PSI levels are defined in order of importance: the first PSI level is the most important while the last defined PSI is the least important.
Proposal 8	PDCP CEs are used to indicate which PDU Set discard timer value is applied.
Proposal 9	PDCP CE may, in addition, also indicate the PSI and PDU set discard timer value when PSIs are used
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