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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the past RAN2 meeting, the PSI based discard method, timer-based vs discard-immediately (aka threshold-based), was discussed, but no agreement was reached. This issue is specifically discussed in [1], and in this contribution, we will further discuss the other remaining issues, which include:
· PSI levels: 2 or more?
· Threshold determination: network-controlled/UE implementation?
· Signaling for the PSI-based discard activation/deactivation: RRC/MAC-CE?
· Whether implicit congestion exit mechanism should be introduced?
· Congestion impact on DSR?
Discussion
How many PSI levels for PSI-based discard?
According to [2], as copied below, CN supports 16 PSI values in DL. 
	-	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. 


Therefore, one could assume 16 PSI values are supported in UL as well. However, applying a PSI-specific discarding for each of the 16 PSIs will likely increase the UE implementation complexity, and the question whether the PSI-based discard function would only see two PSI levels (namely “important” and “non-important”) was discussed in the email discussion [3], as below:
	Question 3: Do you think it would be beneficial to group PSI levels into more than two groups (e.g. more than high and low importance packets) to be able to treat these PSI groups differently? (Notice that grouping into more than two groups would only be useful with Option A) 


As summarized in [3], 13/25 companies think two groups are sufficient while other companies didn’t have strong view. No company explicitly requested more than two groups. Considering the complexity argument, we follow the majority view that two groups are sufficient, thus simplifying the PSI-based discard functionality to two PSI levels resulting in only two different UE behaviors: PDU Set discarding of high-importance PDU Sets and PDU Set discarding of low-importance PDU Sets. 
[bookmark: _Ref146546863]Proposal 1: The PSI-based discard functionality only sees two groups of PSI levels which result in only two different UE behaviors: PDU Set discarding for the high-importance PDU Sets and PDU Set discarding for the low-importance PDU Sets.
Threshold determination and signaling
We see three main options for categorizing the two groups (high and low importance PDU Sets):
· Option 1: The PSI threshold is configured by network.
· Option 1a: “Semi-static” threshold: the PSI threshold is configured by RRC signaling and does not change upon every new PSI-based discard indication.
· Option 1b: “Dynamic” threshold: the PSI threshold is sent along with the PSI-based discard indication, thus allowing the network to “adapt” the threshold to each congestion event.
· Option 2: UE sorts the PDU Sets into two PSI levels by implementation, which is used, when indicated to perform PSI-based discarding, to differentiate the discarding behaviors of low and high importance PDU Sets.
· Option 3: The PSI threshold is hard-written in RRC spec.
Option 1 provides the most flexibility for the network to control the PSI-based discarding in the UE. However, as pointed by several companies, it is difficult for the gNB to set the PSI threshold as it does not know the related ratio of PDU Sets in each importance level. Therefore, either the network performs blind setting of the PSI threshold, and/or learns from past congestion experiences or from the DL PDU Sets of the same QoS flow, or some additional UE feedback (long-term, in UAI) providing information on PSI statistics can be reported. Option 2, on the contrary, leaves full autonomy to the UE to sort between important and non-important PDU Sets, thus resulting in the full functionality to perform differently across UE implementations. Considering solving a congestion situation is part of the key new aspects designed in support of XR traffic, this may not be a safe approach to address congestion non-homogeneously within a cell.
Option 3 is the most inflexible. It can be excluded compared with Option 1 and Option 2.
From our perspective, we slightly prefer Option 1.
[bookmark: _Ref146546867]Proposal 2: The PSI threshold should be configured by network, whether it is semi-statically configured or dynamically configured can be further discussed.
Signaling for the PSI-based discard activation/deactivation
In RAN2#122 meeting, it was agreed that:
	Network indicates UE to apply PSI-based XR discard mechanism via dedicated signalling. 


But it is unclear which dedicated signaling will be used, RRC signaling or MAC CE? Regarding the PSI threshold, as discussed above, unless gNB can rely on a highly dynamic UE feedback, it is expected that gNB sets it based on long-term statistics and so, it will not change frequently. Hence RRC signaling is enough. But for the congestion state, it should require fast reaction in the UE, hence MAC CE can be considered.
Note that if MAC CE is introduced for PSI-based discard activation, it could be reasonable to introduce it for PSI-based discard deactivation as well. However some optimization could be considered here, as discussed in Section 2.4.
[bookmark: _Ref146546870]Proposal 3: Network indicates UE to activate/deactivate the PSI-based discard via MAC CE. 
[bookmark: _Ref145401902]Implicit congestion exit mechanism
The network activates the PSI-based discarding when it detects congestion at the UE. For example, this could be based on an observation that the UL channel quality has degraded while data keeps filling the UE buffer. Indeed, the congestion results in PDU Sets to be stuck in the UE buffer, and congestion continues when, after discarding the low-importance PDU Sets, new data keeps coming in and filling-up the buffer. Hence a good criterion for assessing when congestion has been resolved is when the buffer status has come back to a reasonable level. However, it requires a signaling loop where UE reports BSR (at a non-deterministic time) and then the network sends a MAC CE for deactivating the PSI-based discarding. Considering it is also important to preserve the integrity of XR traffic packets, the PSI-based discarding should be stopped as soon as the congestion has been resolved. Therefore, a more efficient way to exit congestion is to define an implicit exit mechanism in the UE, where the UE is configured to exit the congestion state based on a buffer status threshold for a given QoS flow or LCG.
[bookmark: _Ref139986001]Proposal 4: UE can exit congestion based on a pre-configured criterion e.g. the buffer status is lower than a threshold.
Impact on DSR
In the previous meeting, the DSR reporting was introduced and DSR is triggered when remaining delay of a PDU/PDU Set is below a NW configured threshold. With the introduction of the congestion based discard and DSR, one new issue should be discussed that is when in congestion state, whether DSR can be triggered.
When congestion happens, there may be many data stuck in the buffer, DSR may be triggered frequently. The triggered DSR will increase the congestion. Hence, in order to relieve the congestion as soon as possible, it is better to prohibit triggering new DSR.
[bookmark: _Ref146546885]Proposal 5: When congestion (PSI-based discard is triggered), the DSR trigger should be prohibited.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: The PSI-based discard functionality only sees two groups of PSI levels which result in only two different UE behaviors: PDU Set discarding for the high-importance PDU Sets and PDU Set discarding for the low-importance PDU Sets.
Proposal 2: The PSI threshold should be configured by network, whether it is semi-statically configured or dynamically configured can be further discussed.
Proposal 3: Network indicates UE to activate/deactivate the PSI-based discard via MAC CE.
Proposal 4: UE can exit congestion based on a pre-configured criterion e.g. the buffer status is lower than a threshold.
Proposal 5: When congestion (PSI-based discard is triggered), the DSR trigger should be prohibited.
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