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In this document, we discuss PDU set discard aspects, taking into account the PDU set information available in RAN.
Discussion
Timer-based per PDU set discard 
SA2 has agreed to introduce a new PDU set QoS parameter PSII, the definition is as following. 
   
PDU Set Integrated Indication(PSII): whether all PDUs are needed for the usage of PDU Set by application layer.

SMF will send this information to RAN via control plane signalling. All the PDU Sets within one QoS flow should apply the same PSII. Assume this parameter is applicable to both downlink and uplink or there is one PSSI indication for each direction. 

In term of PDU discarding function, integrated handling would mean all PDUs of a PDU set should be discarded once one of them meets discard criteria. As of now, there is no other discard criteria then timer-based criteria. For timer-based discard criteria, PDU set integrated handling is aligned with the agreement made in last meeting that PDCP layer timer-based discarding of a PDU set will be supported for UE side transmitter. On the other hand, if PSII is not received, the legacy timer-based per PDU discard should be used. 

In another word, timer-based per PDU set discarding should be configurable. When PSII is received, per PDU set discarding is configured, otherwise per PDU discarding is enough.

Timer-based per PDU set discarding (if specified) could be enabled or disabled potentially based on PSII indication. 
 
However it is controversial whether legacy mechanism (i.e., running a Discard timer per PDCP SDU) effectively achieve the target of discarding all PDUs of a PDU set at the same time i.e., per-PDU set discarding, or we need to adjust the modelling e.g., running the discard timer per PDU set or expires all discard timer of all PDUs of a PDU set once one of them expires. This depends on whether we can assume all PDUs in a PDU set will arrival PDCP layer at the same time.

Some companies believed that in uplink at UE side, application typically deliver PDUs in a PDU Set to UE’s lower layer at the same time. Even if there is jitter in application’s codec, the jitter tend to be insignificant compared to the end-to-end delay budget of XR flows. However, some other companies think this cannot be assumed since, similarly as in 3GPP with all device types/categories and capabilities, all devices will not have powerful processing capabilities and high-end encoders.

In order to make progress in RAN2 , we suggest to either design it by assuming the worst case or consult SA4:

RAN2 choose one of following options to progress per PDU set discarding modelling issue:
a) Running the discard timer per PDCP SDU and expires discard timer of all PDUs of a PDU set once one of them expires 
b)Ask SA4 whether RAN2 can assume all PDUs of a PDU set will arrive at the same time to UE PDCP layer for uplink transmission. 


Congestion based PDU set discard
SA2 also discuss following parameter PDU set importance. UPF will send this information to RAN with in-band signaling via GTP-U header, different PDU set may be marked with different importance level.

PDU Set Importance: This parameter is used to identify the importance of a PDU Set within a QoS flow. RAN may use it for PDU Set level packet discarding in presence of congestion.

It was also proposed in past meetings that in presence of congestion, less important PDU sets could be discarded to make the radio resource available for more important PDU sets transmission. 

UE and gNB could discard less important PDU sets in presence of congestion


Discarding the packets which is being transmitted over the air would have more impact to specification including lower layer discard handing and SN gap handling. On the other hand, the gain would be less since some transmissions has happened already. It would be more efficient and easier for UE or gNB to discard the less important PDU sets which just arrive or will arrive.

Discarding less important PDU sets in presence of congestion can focus on PDU sets which has not been submitted to lower layer for transmission. 

If proposal 3/4 are agreeable, there is no specification impact other than define the congestion- and-discard criteria/trigger and define UE behavior of PDU discard . especially there will be no impact to RLC or MAC. 

 RAN2 discuss congestion-and-discard criteria/trigger in WI phase. 

Lower layer discard 
Discarding will not actual happen if the discard indication is received after the packets has been sent to lower layer for transmission, as specified in RLC and copy here: 

	5.4	 SDU discard procedures
When indicated from upper layer (i.e. PDCP) to discard a particular RLC SDU, the transmitting side of an AM RLC entity or the transmitting UM RLC entity shall discard the indicated RLC SDU, if neither the RLC SDU nor a segment thereof has been submitted to the lower layers. The transmitting side of an AM RLC entity shall not introduce an RLC SN gap when discarding an RLC SDU.



There is a desire to make the discarding actually happen, i.e., RLC layer stop ARQ, and MAC layer stop HARQ for the packets receiving discard indication from PDCP layer. This will introduce a lot of changes, especially how to stop HARQ retransmissions, how to handle the SN gap. So it should be justified by enough scenarios (i.e., discard indications after packet being transmitted happens more often) and enough gain(save a lot of radio resource by doing so).

We believe discard indications will increase but may not be a lot more based on following reasons:

· With timer-based PDU set discarding based on PSII, if one PDU has been submitted to lower layer for transmission and its discard timer expires, likely all other PDUs in the same set will be in the same situation, of course it is also possible that discard timers of all PDUs of a set expires but all of them have not been submitted to lower layer yet. 

· With congestion-based less important PDU set discarding, if we aim to discard the PDU sets which has not been submitted to lower layer for transmission. This will not increase discard indication to lower layer.

· Finally, PDU set dependency information potential may increase the discard indication to lower layer but it is not agreed.

The gain will come if: 
· The retransmission can be withdrawn i.e., no other data without discard indication included in the TB 
· The radio resource for retransmission can be saved for other UE/transmission. 

Considering all above analysis, we should be very cautious to introduce lower layer discarding in our view

Not support of lower layer discard related enhancement unless it happen much more often or the gain is approved.

Summary
[bookmark: OLE_LINK3]This contribution provided our initial proposals on PDU set level discard, we have proposals as follows:

Regarding timer-based per PDU set discarding:
1. Timer-based per PDU set discarding (if specified) could be enabled or disabled potentially based on PSII indication. 
1. RAN2 choose one of following options to progress per PDU set discarding modelling issue:

a) Running the discard timer per PDCP SDU and expires discard timer of all PDUs of a PDU set once one of them expires 

b) Ask SA4 whether RAN2 can assume all PDUs of a PDU set will arrive at the same time to UE PDCP layer for uplink transmission. 

Regarding less important PDU sets discarding
UE and gNB could discard less important PDU sets in presence of congestion
Discarding less important PDU sets in presence of congestion can focus on PDU sets which has not been submitted to lower layer for transmission. 
RAN2 discuss congestion-and-discard criteria/trigger in WI phase. 

Regarding lower layer discarding enhancement:
Not support of lower layer discard related enhancement unless it happen much more often or the gain is approved.

