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1 Introduction
[bookmark: OLE_LINK59]According to SA’s progress on XR issue, PDU Set Importance (PSI) defined in TS 26.522 [1] is as follows: PDU Set Importance [PSI] (4 bits): The PDU Set Importance field indicates the importance of this PDU Set compared to other PDU Sets within the same QoS flow. Lower values shall indicate a higher importance PDU Set with the highest importance PDU Set indicated by 0 and the lowest importance PDU Set indicated by 15.

In this document, we discussed the possible PSI-based discard operations based on a 16-level PSI, including one-timer/two-timer operation with one PSI threshold, multiple-timer operation with multiple-level PSI discard, and multiple-timer operation with multiple PSI thresholds. 
2 Discussion
From SA’s point of view, packet loss is undesirable even there occurs a congestion because it may cause a bad user experience. Therefore in TR 38.835[2], PSI was introduced that “RAN may use it for PDU Set level packet discarding in presence of congestion.” Below we provide a detailed description of each option. 
Option 1: One-timer operation with one PSI threshold
A PSI threshold may be pre-configured by RRC message, or indicated via PDCP/RLC/MAC signalling from the network. If the PSI value of one PDU Set is smaller than the PSI threshold, it is labelled as an important PDU Set, otherwise, it is labelled as a non-important PDU Set. In legacy PDCP discard operation, a configured discardTimer value is assigned to the discardTimer variable for each PDCP SDU. Therefore, the pseudo code of UE behaviour for PSI-based PDCP discard may proceed as follows: 
when discardTimer of the PDCP SDU expires: 
  if the PDU Set which the PDCP SDU belongs to is non-important:
    discard the PDCP SDU. 
  else keep the PDCP SDU at PDCP buffer.
Option 1 is simple and has the least impact to the standard. The cost is the signalling for PSI threshold. Because the network can decide an appropriate value of PSI threshold dynamically, the indication of PSI threshold via PDCP/RLC/MAC seems more suitable for the requirement of quick notification. 

Option 2: Two-timer operation with one PSI threshold
One PDCP entity is enhanced to have two discardTimer variables, one discardTimer variable is for non-important PDU Sets, and the other discardTimer variable is for important PDU Sets.  The discardTimer value assigned to each discardTimer variable respectively may be as follows: 
discardTimer of PDCP SDU belonged to an important PDU Set = infinity 
discardTimer of PDCP SDU belonged to a non-important PDU Set = discardTimer
Option 2 is an alternative to option 1. The discardTimer of the PDCP SDU which belongs to an important PDU Set would never expires because the discardTimer value is infinity. On the other hand, the discardTimer of the PDCP SDU which belongs to a non-important PDU Set would expire after the value of discardTimer counts down to zero, and the PDCP SDU would be discarded. The cost of the signalling for PSI threshold is also necessary in Option 2, and the indication of PSI threshold via PDCP/RLC/MAC is preferred due the requirement of quick notification. 
An variant of option 2 is also provided. The discardTimer of the PDCP SDU which belongs to an important PDU Set would also expire after the value of discardTimer counts down to zero, but an offset (e.g., discardTimerOffset) is added to the discardTimer variable to let the final value of the discardTimer variable of the PDCP SDU which belongs to an important PDU Set is longer than the discardTimer variable of the PDCP SDU which belongs to a non-important PDU Set. The configured discardTimer value assigned to each discardTimer variable respectively may be as follows:
discardTimer of PDCP SDU belonged to an important PDU Set = discardTimer + offset (e.g., discardTimerOffset)
discardTimer of PDCP SDU belonged to a non-important PDU Set = discardTimer  

Option 3: Multiple-timer operation with multiple-level PSI discard
According to the definition of PSI in TS 26.522, PSI is a 16-level value that “Lower values shall indicate a higher importance PDU Set with the highest importance PDU Set indicated by 0 and the lowest importance PDU Set indicated by 15.” The offset design  may be applicable to the multiple-timer operation of PSI-based discard. The configured discardTimer value assigned to each discardTimer variable respectively may be as follows:
For PDCP SDU with PSI-0: discardTimer = discardTimer + (16-1) x offset (e.g., discardTimerOffset) 
For PDCP SDU with PSI-1: discardTimer = discardTimer + (16-2) x offset
…
For PDCP SDU with PSI-15: discardTimer = discardTimer
Therefore, a higher importance PDU Set which a PDCP SDU belongs to, a longer discardTimer value of the PDCP SDU. Option 3 is more flexible for a multiple-level PSI, and no signalling for PSI threshold from the network is needed. The offset can be configured by RRC message. 

Option 4: Multiple-timer operation with multiple PSI thresholds
Option 1 is the simplest and Option 3 may be more flexible, so a combination of Option 1 and Option 3 is also considered as Option 4. For example, PSI is a 16-level value and 3 PSI thresholds are indicated from the network. The configured discardTimer value assigned to each discardTimer variable respectively may be as follows:
For PDCP SDU with PSI-0 ~ PSI-3: discardTimer = discardTimer + 3 x offset (e.g., discardTimerOffset) 
For PDCP SDU with PSI-4 ~ PSI-7: discardTimer = discardTimer + 2 x offset
For PDCP SDU with PSI-8 ~ PSI-11: discardTimer = discardTimer + 1 x offset
For PDCP SDU with PSI-12 ~ PSI-15: discardTimer = discardTimer

Based on the above discussion, we conclude the following proposal. 
Proposal: RAN2 is suggested to discuss the possible PSI-based discard operations based on SA’s progress
· Option 1: one-timer operation with one PSI-threshold 
· Option 2: two-timer operation with one PSI-threshold
· Option 3: multiple-timer operation with multiple-level PSI discard  
· Option 4: multiple-timer operation with multiple PSI thresholds 
3 Conclusion
In this contribution, we conclude the following proposal. 
Proposal: RAN2 is suggested to discuss the possible PSI-based discard operations based on SA’s progress
· Option 1: one-timer operation with one PSI-threshold 
· Option 2: two-timer operation with one PSI-threshold
· Option 3: multiple-timer operation with multiple-level PSI discard  
· [bookmark: _GoBack]Option 4: multiple-timer operation with multiple PSI thresholds 
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