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1 Introduction
RAN2#123 discussed PSI based discard during congestion and two options i.e. threshold based or timer based were discussed. Further, rapporteur posted following as the open issues for the next meeting:

	1. Details of PSI based discard
0. Threshold based vs. timer based
0. Congestion indication
0. Duration of PSI based discard (one-shot or until another indication is received)
1. Details of Delay Status Reporting
1. Triggering condition
1. Data volume calculation




 In this contribution, we focus on these open issues.
2 Discussions 
2.1 Discard timer vs threshold
RAN2_122 agreements on PSI:

	· 1: On the UL, the identification of PDU sets, data bursts and PSI is left to UE implementation. This doesn’t mean UE cannot use information provided by upper layers, but RAN2 does not intend to specify how.
· Network indicates UE to apply PSI-based XR discard mechanism via dedicated signalling. 
· FFS how/whether to minimize additional UL signalling after this indication.
· FFS if the NW indication is a one-shot or also subsequent packets




Different PDU sets may have low or high importance, set according to PDU Set Importance (PSI). During congestion, when a PDU set having high priority frame is stuck in the buffer and low priority PDU set packets containing another type of frame is ahead in the queue, high priority PDU set should be allowed to jump the queue and transmitted first. Out of sequence delivery is already supported so we think PSI can be supported in PDCP layer. We think more discussion is required for in-sequence delivery, because waiting for a packet may delay the play-back of a packet and in – sequence delivery might not be useful for XR type of applications. 

Threshold based discard approach, as discussed in RAN2_123 meeting, allows discarding of certain number of packets when the number of packets are above a certain threshold in the UE buffer. Clearly this option of discarding packets indiscriminately, violates SA4 agreement as mentioned in their LS:

	SA4 would like to point out, that due to its heavy-compression and spatial-temporal prediction, any packet losses in video generally result in degradation of the user-perceived quality of experience. Hence, video applications generally (i) benefit, (ii) are more efficient and (iii) can be simplified, if the network minimizes video packet losses



We prefer RAN2 solution shall address user experience. Some companies argued during last RAN2 meeting that RAN congestion is a rare scenario and it is acceptable to discard packets without looking into the priority. In our understanding, it depends on deployments and should not be used as a design argument.

Proposal 1: RAN2 to agree that solution for discard shall address user experience, minimize packet loss and avoid indiscriminate discard of packets under congestion.

Discard timer mechanism has been used to handle congestion in traditional networks and same principle can be reused. We think that having different discard timers per PSI should be the solution direction:

Proposal 2: RAN2 to agree separate PDCP discard timer for PDU set based on its importance (PSI).

On these set of agreements:
	· Network indicates UE to apply PSI-based XR discard mechanism via dedicated signalling. 
· FFS how/whether to minimize additional UL signalling after this indication.
· FFS if the NW indication is a one-shot or also subsequent packets




We think congestion indication from network in a dynamic signaling, as agreed above, should be optional i.e. PSI based discard mechanism should also work based on one-shot RRC configuration of separate discard timer values. UE start discarding based on different discard timers and network congestion could be detected based on either UE implementation or based on certain UE buffer threshold from the network. In this release, it can be left to UE implementation and UE detects based on radio conditions and UE buffer status.

Proposal 3: Network indication of its congestion status should be optional i.e. network does not always indicate that it is congested but UE perform discard based on different discard timers.

2.2 Details of Delay Status Reporting
DSR is triggered by the UE if packets in the UE buffer run the risk of overrunning the PSDB so that network should pull such packets urgently. In order to achieve this, UE triggers DSR and inform the remaining amount of time for which the data in the UE buffer is still relevant i.e. delay is within PDB/PSDB limits. We estimate the definition of remaining time as follows:
remaining time = [discard timer value (the value of this timer is normally linked to PDB in gNB implementation) – time spent in UE buffer for PDCP PDU]
One question/concern raised during the last RAN2 meeting was that a discard timer configured for congestion may result in frequent DSR triggering and worsen the situation especially when the network is congested. We think that a normal/reference discard timer value is applied for discarding packets if there is no congestion and for triggering DSR. Under congestion, a new timer is applied for discarding packets, but reference discard timer, which is linked to PSDB, is applied for triggering DSR.

Proposal 4: DSR is always triggered based on the discard timer configured for no congestion.

3 Summary
In this contribution, we have the following proposals for RAN2 to agree following proposals:

Proposal 1: RAN2 to agree that solution for discard shall address user experience, minimize packet loss and avoid indiscriminate discard of packets under congestion but UE perform discard based on different discard timers.

Proposal 2: RAN2 to agree separate PDCP discard timer for PDU set based on its importance (PSI).
Proposal 3: Network indication of its congestion status should be optional i.e. network does not always indicate that it is congested.

Proposal 4: DSR is always triggered based on the discard timer configured for no congestion. 
4 [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]References
[1] [bookmark: _Ref61535913][bookmark: _Ref71022775][bookmark: _Ref167612671]RP-230786, “ XR Enhancements for NR”, RANP #99, March 2023
[2] TR 23.700-60, SA2, Study on XR (Extended Reality) and media services
[3] Minutes RAN2#123 meeting
