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1 Introduction
In this paper, we will try to analyse the LS from SA2 and share some of our understanding for PDU prioritization.

2 Discussion
SA2 sends an LS [1] to RAN2 on PDU Set handling and their responses are as follows:
	Based on the conclusion from the FS_XRM study (See TR 23.700-60), SA2 agreed to define new 5G QoS parameters for PDU Set concept. The PDU Set comprises of one or more PDUs for which the following PDU Set QoS parameters are applicable: 

-
PDU Set Delay Budget (PSDB)

-
PDU Set Error Rate (PSER)

-
PDU Set Integrated handling Indication (PSIHI)

SA2 also agrees to define PDU Set importance that is conveyed on per-PDU Set basis. All the PDU Sets within one QoS flow should apply the same PSER, PSDB and PSIHI. The PDU Set importance of the different PDU Sets within one QoS flow can be different.
SA2 has agreed that 1) Different types of PDU set can be mapped into the same QoS flow if their PDU set QoS parameters (and other QoS characteristics, e.g. 5QI, ARP) are the same. One QoS flow is associated with one PSER and one PSDB at any time. 2) Different PDU sets within one QoS flow can be associated with different ‘PDU Set importance’ information.

As concluded by SA2 in the FS_XRM study, the PDU Set information ‘PDU Set importance’ may be provided by the UPF to NG-RAN via GTP-U header of user plane packet. It may be used by NG-RAN for PDU Set level packet discarding in presence of congestion.


According to the above description, we can see that the PDU Sets within the same QoS flow have the same QoS requirement but may have different PDU Set importance. Just considering different PDU Set importance (even without the consideration of PSDB, PSER and PSIHI), the treatment for the PDU Sets in the same QoS flow should be different.

Proposal 1: RAN2 should treat the PDU Sets in the same QoS flow differently according to different PDU Set importance.

According to SA2 TR 23.700-60, our understanding of PDU Set importance is that it is used to identify frame type. For example, frame type can include independent frame and droppable frame. Independent frame means a frame can be decoded independent of temporally prior frames. The droppable frame means it is droppable. Independent frame is more important than droppable frame and should not be discarded unless PSDB limitation cannot be satisfied. Thus, we believe the independent frame may have higher PDU Set importance than droppable frame. Although the PDU Sets in the same QoS flow should have the same PSDB, PSER, PSIHI, the PDU Set with higher PDU Set importance should be guaranteed with higher reliability. It seems pretty easy to conclude that the PDU Set with higher PDU Set importance should be prioritized in the same QoS flow, e.g., in discarding or LCP. 

Observation 1: The PDU Set with high PDU Set importance should be guaranteed with high reliability.
Proposal 2: During PDU prioritization, the PDU Set importance should be considered.
Since XR service requires high reliability especially for the PDU Set with high PDU Set importance, the enhancement to reliability should be considered. From our view, the PDCP duplication can be considered as baseline. It is acceptable to sacrifice some radio resource to improve the reliability of XR service. In order to relieve the pressure on radio resource when in presence of congestion, RAN2 can consider that only part of the PDU Sets who have high PDU Set importance can be duplicated for transmission.
Proposal 3: The duplicated transmission of PDU Set with high PDU Set importance can be considered.
When air interface is congested, there exits the case where not all of the PDU Sets can be transmitted within PSDB limitation. In this case, PDU Set with higher PDU Set importance can be transmitted firstly, and the PDU Set with lower PDU Set importance can be discarded.
Proposal 4: The PDU Set with lower PDU Set importance can be discarded in case congestion.
Referring to current candidate mapping alternatives in TR 38.835 (i.e., 111, NN1, N11), one QoS flow will be mapped to the one DRB only. And via our above observation, the PDU Set with high PDU Set importance should be guaranteed with high reliability. To differentiate the treatment for the PDU Sets with different PDU Set importance in the same QoS flow, DRB to LCH mapping should be considered. 

From our view, 1 to N mapping between DRB to LCH can be considered. NW can configure different LCH configuration for the LCHs mapped to the same DRB. For example, the LCH configuration can include priority, prioritisedBitRate, allowedPHY-PriorityIndex etc. The priority can be used in LCP, which is beneficial for shortening transmission latency. The prioritisedBitRate indicates the bit rate that LCH can achieve and can be used to evaluate whether PDU Set whose size is known can be transmitted within a certain time period. The allowedPHY-PriorityIndex indicates whether MAC SDUs from this LCH can be mapped to the prioritized transmission resources in PHY. By applying different LCH configuration, different LCHs can provide different reliability guarantees.
In this way, the PDU Set with high PDU Set importance can be delivered to a suitable LCH with high reliability. And if in presence of congestion, the LCH carrying the PDU Set with high PDU Set importance can be prioritized and the LCH carrying the PDU Set with low PDU Set importance can be deprioritized or discarded.
Proposal 5: The 1 to N mapping between DRB to LCH in one cell can be considered. And PDU Set with high PDU Set importance should be delivered to the LCH with high reliability.
However if consider other factors except for PDU Set importance, the PDU prioritization strategy seems to become complex. For instance, if the PDU Set is close to its PSDB limitation but with lower PDU Set importance compared with the PDU Set that is far away from its PSDB but with higher PDU Set importance, which PDU Set should be prioritized. From our view, if no bad impact (e.g., the latter PDU Set reaches its PSDB during prioritizing the transmission of the former PDU Set), the former PDU Set can be transmitted firstly. 
Proposal 6: If no impact on the performance of PDU Set with higher PDU Set importance, the transmission of the PDU Set that is close to its PSDB can be prioritized.
3 Conclusion

In this contribution we discussed the LS from SA2 and and analyzed the usage of PDU Set importance, then we made the following proposals:
Proposal 1: RAN2 should treat the PDU Sets in the same QoS flow differently according to different PDU Set importance.
Observation 1: The PDU Set with high PDU Set importance should be guaranteed with high reliability.
Proposal 2: During PDU prioritization, the PDU Set importance should be considered.

Proposal 3: The duplicated transmission of PDU Set with high PDU Set importance can be considered.
Proposal 4: The PDU Set with lower PDU Set importance can be discarded in case congestion.
Proposal 5: The 1 to N mapping between DRB to LCH in one cell can be considered. And PDU Set with high PDU Set importance should be delivered to the LCH with high reliability.
Proposal 6: If no impact on the performance of PDU Set with higher PDU Set importance, the transmission of the PDU Set that is close to its PSDB can be prioritized.
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