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1. Introduction
[bookmark: Proposal_Pattern_Length]This document discusses the foreseen impacts of enabling discard at the lower layers. 
[bookmark: _Ref126879705]Discussion
[bookmark: _Ref131417978][bookmark: _Toc126878682]From RAN2 perspective, data PDUs that are identified to be discarded, at the transmitter, could be in two stages of transmission. It is possible that the transmitter decides to discard certain PDUs (e.g. unnecessary PDUs when some PDUs in the PDU set are lost), or certain PDU sets (e.g. those which have low importance and are discarded in lieu of high importance PDU sets) before they are transmitted. It is also possible that the transmitter decides to discard certain PDUs after a transmission attempt has been made e.g. when discard happens due to violating maximum delay constraint, even if part of the PDU set is already transmitted. 
For high volume of XR packets to be transmitted with large number of packets possibly in the transmitter’s buffer, it could be beneficial to discard packets even if they have already been submitted to lower layers (MAC layer) for transmission. An example would be, if under congestion certain PDU sets with low PDU Set Importance are deprioritized to allow transmission of higher importance PDU sets. Then such PDU sets may be required to be discarded based on some buffer queue time or upon breeching maximum allowed latency constraint. The point to note here is that even for packets or RLC PDUs for which delivery has already been attempted by MAC, they could be discarded without attempting retransmission if e.g delay timer expires. This is different from current specification, where only those RLC PDUs/SDUs can be discarded which have not yet been submitted to lower layers [TS 38.322]. 
[bookmark: _Toc127445005][bookmark: _Toc127464418][bookmark: _Toc127464504][bookmark: _Toc131421289][bookmark: _Toc131492625][bookmark: _Toc131603852][bookmark: _Toc131684208][bookmark: _Toc131718303][bookmark: _Toc131718477][bookmark: _Toc134568487][bookmark: _Toc134568537][bookmark: _Toc134738571][bookmark: _Toc134738606][bookmark: _Toc142050998][bookmark: _Toc142051020][bookmark: _Toc142390942][bookmark: _Toc142562223][bookmark: _Toc146654893][bookmark: _Toc146791112]For high volume of XR packets to be transmitted with large number of packets possibly in the transmitter’s buffer, it could be beneficial to discard packets even if they have already been submitted to lower layers (MAC layer) for transmission e.g in the case of surpassing latency constraint.
Proposal 1. [bookmark: _Toc127445009][bookmark: _Toc127461546][bookmark: _Toc127464422][bookmark: _Toc127464494][bookmark: _Ref131416465][bookmark: _Toc131421293][bookmark: _Toc131422702][bookmark: _Toc131492636][bookmark: _Toc131603858][bookmark: _Toc131684214][bookmark: _Toc131718309][bookmark: _Toc131718483][bookmark: _Toc134568497][bookmark: _Toc134738582][bookmark: _Toc134738617][bookmark: _Ref142044143][bookmark: _Toc142051010][bookmark: _Toc142390932][bookmark: _Toc142562229][bookmark: _Toc146654898][bookmark: _Toc146791114][bookmark: _Toc146791159]Packet discard is allowed after packets are already submitted to lower layers (MAC layer).

Impact on PDCP/RLC SNs (if any)
In the case when data PDUs are discarded before they have been transmitted to lower (MAC) layer or over the air interface, their associated L2 (PDCP/RLC) SNs could be reused for new packets. On the other hand, discarding a PDCP SDU which is already associated with a PDCP SN causes an SN gap in the transmitted PDCP Data PDUs, which increases PDCP reordering delay in the receiving PDCP entity [TS 38.323]. In legacy, it is up to UE implementation how to minimize SN gap after SDU discard. However, for the case of XR, when the decision of discard is at a PDU set level (i.e., multiple PDUs in the PDU set are discarded simultaneously), it is helpful to discuss whether/how this potential issue of PDCP/RLC SN gaps could be addressed e.g some feedback from transmitter to receiver (UE to gNB for UL or gNB to UE for DL) on the gap SNs to avoid reordering delays at the receiver side.
Proposal 2. [bookmark: _Toc127445010][bookmark: _Toc127461547][bookmark: _Toc127445011][bookmark: _Toc127461548][bookmark: _Toc127445012][bookmark: _Toc127461549][bookmark: _Toc127445013][bookmark: _Toc127461550][bookmark: _Toc127445014][bookmark: _Toc127461551][bookmark: _Toc115385854][bookmark: _Toc118042718][bookmark: _Toc118044167][bookmark: _Toc118408662][bookmark: _Toc118409087][bookmark: _Toc127198224][bookmark: _Toc127285610][bookmark: _Toc127400008][bookmark: _Toc127445015][bookmark: _Toc127461552][bookmark: _Toc127464423][bookmark: _Toc127464495][bookmark: _Toc131421294][bookmark: _Toc131422703][bookmark: _Toc131492637][bookmark: _Toc131603859][bookmark: _Toc131684215][bookmark: _Toc131718310][bookmark: _Toc131718484][bookmark: _Toc134568498][bookmark: _Toc134738583][bookmark: _Toc134738618][bookmark: _Toc142051011][bookmark: _Toc142390933][bookmark: _Toc142562230][bookmark: _Toc115302166][bookmark: _Toc115350171][bookmark: _Toc115350265][bookmark: _Toc146654899][bookmark: _Toc146791115][bookmark: _Toc146791160]To agree on addressing the PDCP/RLC SN gaps which may result from the discard of XR packets (e.g., some feedback from the transmitter to the receiver on the gap SNs to avoid reordering delays at the receiver side).
[bookmark: _Toc127444998][bookmark: _Toc127444999][bookmark: _Toc127445000][bookmark: _Toc127445001][bookmark: _Toc127445002][bookmark: _Toc134568491][bookmark: _Toc134568492][bookmark: _Toc131492629][bookmark: _Toc131492630][bookmark: _Toc131492631][bookmark: _Toc131492632][bookmark: _Toc131492633]
1. Conclusion
The observations captured are the following:
Observation 1.	For high volume of XR packets to be transmitted with large number of packets possibly in the transmitter’s buffer, it could be beneficial to discard packets even if they have already been submitted to lower layers (MAC layer) for transmission e.g in the case of surpassing latency constraint.
The proposals captured are the following:
Proposal 1.	Packet discard is allowed after packets are already submitted to lower layers (MAC layer).
Proposal 2.	To agree on addressing the PDCP/RLC SN gaps which may result from the discard of XR packets (e.g., some feedback from the transmitter to the receiver on the gap SNs to avoid reordering delays at the receiver side).
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