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In TR 38.835 v1.0.0 [1], RAN2 has captured the following agreement:
“For PDCP discard operation in uplink, the timer-based discard operation (when configured) should apply to all SDUs/PDUs belonging to the same PDU Set. Furthermore, when, for a PDU Set, the number of PDUs known to either be lost or associated to discarded SDUs, exceeds a threshold (see subclause 5.1.1), all remaining PDUs of that PDU Set could be discarded at the transmitter to free up radio resources.”
In this contribution, we discuss what RAN2 impact may be needed to support the PDU discard operation. 
Discussions 
Regarding the modeling of discardTimer in PDCP
TS 38.323 [2] states that “at reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall start the discardTimer associated with this PDCP SDU (if configured)”. A video CODEC on the UE (i.e., the source of UL video traffic) typically produces data packets (i.e., PDUs) and makes them available to the lower layers as it processes the video picture. Therefore, different PDUs belonging to a same PDU Set may arrive at the transmitting PDCP entity at slightly different time instances. In this situation, if strictly following the current PDCP specification, a unique discardTimer will be started for each of the PDUs belonging to the same PDU Set, as they respectively arrive. As a result, a large number of disardTimers may be running for the same PDU Set, except being started at slightly different time instances.
On the other hand, in the SA2-approved CR to TS 23.501 [3], SA2 has specified that: 
“The PDU Set Delay Budget (PSDB) defines an upper bound for the delay that a PDU Set may experience for the transfer between the UE and the N6 termination point at the UPF, i.e. the duration between the reception time of the first PDU (at the N6 termination point for DL or the UE for UL) and the delivery time of last PDU of a PDU Set. PSDB applies to the DL PDU Set received by the UPF over the N6 interface, and to the UL PDU Set sent by the UE.”
Based on the above definition of PSDB, the different discardTimers, which are running for the same PDU Set and have been started at slightly different time instances, may need to be initialized with slightly different initial values so that they can all expire at a same time. Otherwise, they will expire at slightly different time instances.
Therefore, for DRBs configured for a QoS flow that transports PDU Sets, modeling the discardTimer by using unique discardTimer for each PDCP SDU is not only resource-wasteful but also making the operation of the transmitting PDCP entity unnecessarily complex. We propose to model the discardTimer on a per PDU Set basis for DRBs configured for a QoS flow that transports PDU Sets. 
Proposal 1. RAN2 specify a model for starting and maintaining the discardTimer (in PDCP) on a per PDU Set basis for DRBs configured for a QoS flow that transports PDU Sets.
To be more specific, we propose that a single discardTimer is started for a PDU Set when the transmitting PDCP entity receives the first PDCP SDU of that PDU Set from upper layers. The initial value of the discardTimer is set based on the configured value, which is determined based on the PSDB. Then, for every subsequently received PDCP SDU associated with the same PDU Set (i.e., sharing the same PDU Set SN as the first PDCP SDU of the PDU Set), no discardTimer is to be started.
Proposal 2. At reception of the first PDCP SDU of a PDU Set from upper layers, the transmitting PDCP entity starts the discardTimer associated with this PDU Set (if discardTimer being configured). 
Proposal 3. The initial value of the discardTimer is set based on the configured value, which is determined based on the PSDB.
Proposal 4. At subsequent reception(s) of PDCP SDU(s) of the same PDU Set (i.e., sharing the same PDU Set SN as the first PDCP SDU of the PDU Set), no additional discardTimer is to be started.
The transmitting PDCP entity associates the discardTimer with each PDCP SDU of the PDU Set, as they are received, e.g., by associated with discardTimer with a set of PDCP SNs assigned to these PDCP SDUs. Then, upon the expiry of the discardTimer, any PDCP SDUs and PDCP PDUs associated with the set of PDCP SNs, if haven’t been submitted to the underlying RLC entity yet, may be discarded by the transmitting PDCP entity. 
Proposal 5. The transmitting PDCP entity associates the discardTimer with all PDCP SDUs of the same PDU Set. Upon the expiry of the discardTimer, any PDCP SDUs and PDCP PDUs associated with the discardTimer, if haven’t been transmitted yet, may be discarded.
Regarding discarding PDUs of FEC-encoded PDU Set
Although TR 38.835 v1.0.0 [1] has included the following highlighted text describing a PDU discarding mechanism based on a pass threshold for FEC-encoded PDU Set, SA4 has, in their LS [3] to SA2, recommended against discarding PDUs of FEC-encoded PDU Set. Therefore, we propose that RAN2 don’t consider any specification changes to support this for Rel-18 XR WI. We further propose to either remove the following highlighted text from the next update of TR 38.835, or in the Conclusion section of TR 38.835, indicate that no specification changes will be considered for supporting such PDU discarding mechanism in Rel-18.
When a certain number of PDUs of a PDU Set are known to be required by the application layer to use the corresponding unit of information (for instance due to the absence or limitations of error concealment techniques, see TR 26.926 [6]), as soon as the number of PDUs known to be lost exceeds this number, the remaining PDUs of that PDU Set are no longer needed by the application and may be subject to discard operation (see subclause 5.3.2).
NOTE 1:	This depends on the application and it cannot always be assumed that the remaining PDUs are not useful and can safely be discarded.
NOTE 2:	In case of Forward Error Coding (FEC), active discarding of PDUs when assuming that a large enough number of packets have already been transmitted for FEC to recover without the remaining PDUs is not recommended as it might trigger an increase of FEC packets (see S4aV220921 [14]).
Proposal 6. RAN2 don’t consider any specification changes to support the PDU discarding mechanism based on a Pass threshold for FEC-encoded PDU Set for Rel-18 XR WI.
Proposal 7. Rapporteur either remove the above highlighted text from TR 38.835 or add text in the Conclusion section of TR 38.835 stating that no specification changes will be considered for supporting such PDU discarding mechanism in Rel-18. 
[bookmark: _Ref129681832]Conclusions
The followings are proposed:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1. RAN2 specify a model for starting and maintaining the discardTimer (in PDCP) on a per PDU Set basis for DRBs configured for a QoS flow that transports PDU Sets.
Proposal 2. At reception of the first PDCP SDU of a PDU Set from upper layers, the transmitting PDCP entity starts the discardTimer associated with this PDU Set (if discardTimer being configured). 
Proposal 3. The initial value of the discardTimer is set based on the configured value, which is determined based on the PSDB.
Proposal 4. At subsequent reception(s) of PDCP SDU(s) of the same PDU Set (i.e., sharing the same PDU Set SN as the first PDCP SDU of the PDU Set), no additional discardTimer is to be started.
Proposal 5. The transmitting PDCP entity associates the discardTimer with all PDCP SDUs of the same PDU Set. Upon the expiry of the discardTimer, any PDCP SDUs and PDCP PDUs associated with the discardTimer, if haven’t been transmitted yet, may be discarded.
Proposal 6. RAN2 don’t consider any specification changes to support the PDU discarding mechanism based on a Pass threshold for FEC-encoded PDU Set for Rel-18 XR WI.
Proposal 7. Rapporteur either remove the above highlighted text from TR 38.835 or add text in the Conclusion section of TR 38.835 stating that no specification changes will be considered for supporting such PDU discarding mechanism in Rel-18. 
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