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1		Introduction
In this paper, we discuss some issues that may need to be addressed before RAN2 decides which PSI-based solution to support. We also discuss that the network may need some information from UE in order to determine UEs to activate PSI-based discard. 
2		Discussion
The SA2 defined 16 PSI levels for UE to distinguish 16 different types of PDU sets. UE can assign different PSIs to different types of PDU sets.
In the RAN2 #123 meeting, some concerns are raised regarding the number of PSI levels. The 16 PSI levels may be more than needed and also increase complexity. Therefore, there are proposals to group PSI levels into two or more than two PSI groups. 
For PSI levels or PSI groups, it is unclear whether gNB knows or needs to know which PSI levels are used by UE. Without this information, gNB may indicate a PSI level/group, explicitly or implicitly, to UE but the UE does not generate data with the PSI level. 
For example, UE only has two types of PDU sets. It assigns PSI 4 to a type of PDU sets and assigns PSI 5 to another type of PDU sets. If gNB does not know that, gNB may explicitly or implicitly indicates a PSI 3 for UE to discard data. As a result, gNB does not know that no PDU sets are discarded. 
Proposal 1: RAN2 to discuss whether gNB knows or needs to know which PSI level is used by UE.  
In the RAN2 #123 meeting, RAN2 also discussed the threshold-based solution and the timer-based solution. During the meeting, many questions are raised and discussed but no decision was made. 
For example, many companies think it can be beneficial to not always drop low-PSI packets in congestion conditions in order to prevent starvation of low-PSI data. Many companies also think it is also important to discard packets from UE buffer immediately when PSI-based data discard is activated. 
RAN2 can decide which requirements to support and then companies bring their solutions to discuss and make decision. For example, if both requirements should be supported, a PSI-based solution should take both requirements into consideration.  
Proposal 2: RAN2 to discuss whether to not always drop low-PSI packets in congestion and whether to support immediate discard of packets when PSI-based discard is activated.
The network may need information from UE to determine how many UEs should perform PSI-based discard. It is beneficial for gNB to know how much traffic is reduced if a UE performs a PSI-based discard. With this information, gNB can determine which UEs to perform PSI-based discard.
For example, the one-shot indication and the on-off indication are discussed for PSI-based discard. For the one-shot approach, UE discards PDU sets in buffer immediately after receiving the dedicated signalling. The network may need to know how much data will be discarded after performing the one-shot discard. If more data should be discarded, the network may indicate to more UE to perform PSI-based discard. 
Similarly for the on-off approach, the network may need to know how much data is discarded during the on period. If more uplink traffic should be reduced, the network may request more UE to perform PSI-based discard.
Proposal 3: RAN2 to discuss whether the network needs traffic information from UE in order to determine UEs to activate PSI-based discard.  
In RAN2 #122, there are some FFSs regarding whether the network indication is a one-shot or also for subsequent packets. It is also FFS how to minimize UL signalling. We think it is beneficial to support the on-off approach because if network congestion happens, the congestion may be last for a period of time. UE may need to perform PSI-based discard until the network indicates the end of PSI-based discard. 
To reduce signalling overhead, the network can also indicate a time period to UE in a dynamic or semi-persistent way. At the end of the time period, UE stops the PSI-based discard autonomously. 
Proposal 4: Support on-off indication of PSI-based discard. 
In RAN2 #122, RAN2 agreed that the network indicates to UE to apply PSI-based XR discard via dedicated signalling. There are some open issues including what the dedicated signalling is and which PSI should be applied in the PSI-based discard. Since the PDCP is responsible to initiate PDU set discard, the network can command UE to perform PSI-based discard by sending a PDCP control PDU.    
Proposal 5: PDCP control PDU is used to activate PSI-based discard.  
In PDCP, a SDU is discarded when the discard timer expires or a status report indicates that the SDU is successfully received. For XR application, SDU discard may happen frequently because if the delivery deadline of a PDU set is due, all SDUs in the PDU set are discarded. The discard of a PDU set also incur longer reordering delay than single PDU discard. 
In order to reduce reordering delay, it is beneficial to indicate discarded SDUs to the receiving entity. The receiving entity uses the discard report to reduce reordering waiting time. The receiving entity can also transmit a status report to acknowledge the reception of the discard indication.        
Proposal 6: PDCP transmitting entity indicates discarded SDUs to receiving entity.  
3		Conclusions
In conclusion, we have the following proposals: 
Proposal 1:  RAN2 to discuss whether gNB knows or needs to know which PSI level/group is used by UE.  
Proposal 2:  RAN2 to discuss whether to not always drop low-PSI packets in congestion conditions and whether to support immediate discard of packets when PSI-based discard is activated.
[bookmark: _GoBack]Proposal 3:  RAN2 to discuss whether the network needs traffic information from UE in order to determine UEs to activate PSI-based discard.  
Proposal 4:  Support on-off indication of PSI-based discard.
Proposal 5:  PDCP control PDU is used to activate PSI-based discard.  
Proposal 6:  PDCP transmitting entity indicates discarded SDUs to receiving entity.
2
