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Abstract of the contribution: This paper proposes that PDU Session Importance can be used across QoS Flows of the same Priority Level.
1
Discussion on PDU Set Importance across QoS Flows
During SA2#154-AH-e there was a discussion about the relationship between PDU Set Importance (which is indicated in the User plane on per-PDU basis) and the Priority Level parameter which is indicated in the Control plane on per-QoS Flows basis.

-
S2-2301217 proposed to signal “PDU Set Importance to Priority Level Mapping Rules” to RAN that, if received, take precedence over the Priority Level that is associated with the QoS Flow. Several companies commented that the two parameters should be kept separately.

-
During the discussion of S2-2301379 (TS 23.501 CR3896R01; agreed) it was proposed to add an Editor’s note on whether PDU Set Importance can be used by RAN across QoS Flows when considering which PDU Sets need to be discarded in presence of congestion. The proposal for adding Editor’s note was not agreed; however, the authors of this contribution think that a related clarification is needed.

PDU Set Importance is defined as follows (S2-2301379):

-
PDU Set Importance, which identifies the importance of a PDU Set within a QoS Flow.

The NG-RAN may use the PDU Set Importance for PDU Set level packet discarding in presence of congestion.

On the other hand, Priority Level is defined in TS 23.501 as follows: 
5.7.3.3
Priority Level

The Priority Level associated with 5G QoS characteristics indicates a priority in scheduling resources among QoS Flows. The lowest Priority Level value corresponds to the highest priority.

The Priority Level shall be used to differentiate between QoS Flows of the same UE, and it shall also be used to differentiate between QoS Flows from different UEs.

In the case of congestion, when all QoS requirements cannot be fulfilled for one or more QoS Flows, the Priority Level shall be used to select for which QoS Flows the QoS requirements are prioritised such that a QoS Flow with Priority Level value N is priorized over QoS Flows with higher Priority Level values (i.e. N+1, N+2, etc).In the case of no congestion, the Priority Level should be used to define the resource distribution between QoS Flows. In addition, the scheduler may prioritize QoS Flows based on other parameters (e.g. resource type, radio condition) in order to optimize application performance and network capacity.
First of all, as seen from the definition, it is noted that Priority Level applies across QoS Flows of different UEs (cyan text).

While PDU Set Importance applies only in presence of congestion, Priority Level applies in both cases.
Observation 1: While PDU Set Importance applies only in presence of congestion, Priority Level applies in both cases.

The potential overlap between the two should therefore be analysed only in presence of congestion (yellow highlighted text).

While the purpose of PDU Set Importance is clearly defined as only for PDU Set-level packet discarding, the use of Priority Level is described in more vague terms (“to select for which QoS Flows the QoS requirements are prioritised”). There is some room for interpretation around the meaning of “prioritizing QoS requirements”: it could refer to either scheduling decisions (i.e. which QoS Flow is being served next) or buffer management (e.g. which packets are discarded from the queue) or both.
Observation 2: While PDU Set Importance is used only for the purpose PDU Set-level packet discarding, the purpose of Priority Level is not as explicit (“to select for which QoS Flows the QoS requirements are prioritised”).

Given that the scheduling is primarily governed by the PDB, in our view the selection of QoS Flows for which “the QoS requirements are prioritised” mostly means taking care that the PDB is met first for packets of QoS Flows with more important Priority Level. The discarding of packets today can then be viewed as a second-level (or by-product) decision and e.g. could be focused on packets with expired PDB.

In contrast, PDU Set Importance can be used for proactive (PDU Set-level) discarding i.e. discarding entire PDU Sets even before the first PDU of the PDU Set has been served.

Based on the discussion above, it is proposed to re-confirm the assumption that Priority Level and PDU Set Importance are both kept as two distinct parameters. 

Proposal 1: Re-confirm that PDU Set Importance and Priority Level are kept as two distinct parameters.

Regarding the use of PDU Set Importance across QoS Flows, consider Figure 1.
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Figure 1: Discarding of PDU Sets of lower importance 
Consider two QoS Flows (QoS Flow 1 and QoS Flow 2) carrying PDU Sets with either High importance (e.g. “I” video frame) or Low importance (e.g. “P” video frame). These two QoS Flows can belong to the same UE or to different UEs.

Consider that there is a congestion situation on the radio and the scheduler determines that only one PDU Set (of either QoS Flow 1 or QoS Flow 2) can be transmitted on the radio at a time. For simplicity, the time axis is illustrated with discrete time instants (T=1, T=2, T=3, …).
It would be beneficial if at time T=1 and T=2 the scheduler serves QoS Flow 2 and QoS Flow 1, respectively, thus ensuring that the maximum amount of PDU Sets with High priority from both QoS Flows are transmitted on the radio. In other words, it would be beneficial if the scheduler would consider the PDU Set Importance across QoS Flows.
When discussing Figure 1, thus far we did not make any assumption about the Priority Level of QoS Flow 1 and QoS Flow 2. It is a fair question whether the consideration of PDU Set Importance also applies across QoS Flows with different Priority Level or only across QoS Flows within the same Priority Level.

In the opinion of the authors of this contribution, this is mostly a theoretical question given that XR traffic relying on PDU Sets handling is likely to be carried with a very limited number of distinct 5QIs. Judging by the examples in TR 23.700-60, conversational video is the only type of XR traffic that is subject to PDU Set-level handling. Note that today there is only one standardized 5QI for conversational video (5QI=2) and there is no indication that for XR video there will be a need for more dedicated 5QIs. It is true that the default Priority Level of a standardized 5QI can be overridden via signalling, nevertheless we assume that standardized 5QIs will be used most of the time.
Based on the discussion above and for the sake of simplicity, it is proposed that the PDU Set Importance should be considered only across QoS Flows with the same Priority Level.

Proposal 2: PDU Set Importance may be used by RAN across QoS Flows (of the same or different UEs) of the same Priority Level when considering which PDU Sets need to be discarded in presence of congestion.
Proposal 2 has been implemented in a companion paper for this meeting (S2-2303036).

2
Proposal

Observation 1: While PDU Set Importance applies only in presence of congestion, Priority Level applies in both cases.

Observation 2: While PDU Set Importance is used only for the purpose PDU Set-level packet discarding, the purpose of Priority Level is not as explicit (“to select for which QoS Flows the QoS requirements are prioritised”).

Proposal 1: Re-confirm that PDU Set Importance and Priority Level are kept as two distinct parameters.

Proposal 2: PDU Set Importance may be used by RAN across QoS Flows (of the same or different UEs) of the same Priority Level when considering which PDU Sets need to be discarded in presence of congestion.
Proposal 2 has been implemented in a companion CR for this meeting (S2-2303036).
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