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1 Introduction
RAN2 agreed and captured the followings for PDU discard:

	1. For UE transmitter, the PDCP discard should be performed per PDU set basis. 

2. For UE transmitter, The PDCP discard is managed per SDU for PDU set, the PDCP entity discards all PDCP SDUs associated with the PDU set.

Keep discard description at XR awareness (we assume it may impact both capacity and power saving). Can re-consider based on SI progress. Discuss in the next meeting how we handle overlaps between XR awareness and capacity/power saving enhancements.


In this paper, we will discuss solutions that enable PDCP discard per PDU set basis. 
2 Discussion
2.1 The configuration of PDCP discard timer
To make PDCP discard per PDU set basis, the enhancement to PDCP discard timer can be considered. Also considering PDCP discard is still managed per SDU for PDU set, i.e., individual PDCP discard timer is configured per PDCP SDU. 
Observation 1: PDCP discard timer should be configured per PDCP SDU.
From our view, in order to achieve PDCP discard per PDU set basis, the solution to make all the PDCP discard timers expire at the same time can be considered.

For uplink XR traffic transmission, due to the existence of jitter or PDU set generation rate, the PDUs of PDU set may not reach UE PDCP layer at PDU arrival time, i.e., some PDUs arrive at UE PDCP layer ahead of PDU set arrival time. Some PDUs arrive at UE PDCP layer later than PDU set arrival time. 
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To address the case, two alternatives are proposed below:

· Alt 1: The different length of PDCP discard timer. 
For PDUs that arrive at UE PDCP layer ahead of/later than PDU set arrival time, the value of PDCP discard timer set to TAx plus PSDB. Where the TAx is the timing advance value compared with PDU set arrival time. It could be positive or negative. 

For PDUs that arrive at UE PDCP layer at PDU set arrival time, the value of PDCP discard timer set to PSDB.
· Alt 2: The PDCP discard timer has the same value (i.e., PSDB) but may be configured with different initial values.
For the PDU that arrive at UE PDCP layer ahead of PDU set arrival time, its PDCP discard timer only starts at PDU set arrival time.

For the PDU that arrive at UE PDCP layer at PDU set arrival time, its PDCP discard timer’s value is set to PSDB and starts normally.
For the PDU that arrives at UE PDCP layer TAx later than PDU set arrival time, its PDCP discard timer’s value is set to PSDB and starts normally, but with initial value TAx, i.e., the timer starts from TAx.
We are OK with both alternatives and Alt 1 is preferred.
Proposal 1: It is recommended to apply different length of PDCP discard timer for SDUs in the same PDU set and make them expire at the same time so as to enable PDCP discard per PDU set basis.
2.2 PDU discard considering ROHC info
Due to the shortage of radio resources and PDB limitation, some XR PDUs cannot be delivered to the receiving node in time. In this case, perform PDU discarding is an effective solution to avoid unnecessary transmission or retransmission. So that the transmission power is saved. And NW can also use the saved radio resources to schedule for other XR services or for other UE, then the XR cell capacity can be optimized.
For DL, the RAN determines to discard PDU based on XR-awareness info received from CN or UE. It could be the explicit indication that indicates which PDU or PDU set or data burst should be discarded. It could also be the assistance information that instructs the criteria of PDU discard. For example, the PDU which exceeds the PDB or its priority lower than a threshold can be discarded, or the percentage of the PDU set that can be discarded.
However, in addition to the above PDU discard rules, other factors should also be considered to provide the overall gain. The PDCP layer is responsible for ROHC compression which used to compress the header of PDCP PDU. And ROHC protocol used by sending node and receiving node is changing by actual condition. The re-negotiate info (i.e., ROHC context info) will be carried by some PDCP PDUs. If those PDUs are discarded only based on like XR PDB limitations, then the headers of subsequent packets cannot be efficiently compressed which in turn will increase the load to air interface.
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Observation 1: The PDCP PDUs of XR may be discarded based on the indication or assistance information from CN and/or UE.
Observation 2：The PDCP PDUs of XR that carry ROHC context may be discarded, so that ROHC compression cannot work well and increase transmission overhead. 
The simplest way to address the above mentioned issue is to consider other factors including the ROHC related info as well when discarding XR PDU. In this way, the overall gain can be achieved and have a good balance. 
Proposal 2: When discarding PDCP PDUs of XR, the ROHC related info should also be considered. 
3 Conclusion

In this contribution we discussed and analyzed some potential issues that need attention when discards PDUs, and made the following observations and proposals:
Observation 1: PDCP discard timer should be configured per PDCP SDU.

Proposal 1: It is recommended to apply different length of PDCP discard timer for SDUs in the same PDU set and make them expire at the same time so as to enable PDCP discard per PDU set basis.
Observation 2: The PDCP PDUs of XR may be discarded based on the indication or assistance information from CN and/or UE.
Observation 3：The PDCP PDUs of XR that carry ROHC context may be discarded, so that ROHC compression cannot work well and increase transmission overhead.
Proposal 2: When discarding PDCP PDUs of XR, the ROHC related info should also be considered.
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