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1 [bookmark: _heading=h.1fob9te]Introduction
In this contribution, we discuss the issues on PDU Set prioritization related to SA2 agreements that following the SA2 agreement as captured in TR 23.700-60 18.0.0 that different types of PDU set can be mapped into the same QoSS flow if their PDU Set parameters are other QoS characteristics are the same. 
2 [bookmark: _heading=h.3znysh7]Discussion
2.1 [bookmark: _heading=h.iem2fzcn7non]Mapping for different types PDU Sets to QoS Flows and DRBs

In RAN2#120, the following four possible alternatives in mapping PDU Sets with different importance to QoS flows and DRBs, as captured in Figure 1. 
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Figure 1. Different alternatives for mapping PDU Sets to QoS flows and DRBs

Per SA2 LS response to RAN2 on PDU Set handling and PDU Set to QoS flow mapping. 

	Q1: In order to decide how PDU sets could be mapped in radio protocols, RAN2 is wondering if different PDU sets could have different characteristics (for instance importance, PSER, and/or PSDB) and if so, which characteristics can be different and with which granularity (e.g. QoS flow, individual PDU Sets…)
SA2 Answer:  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.  

Q2: RAN2 would also like to know whether different types of PDU set can be mapped to the same QoS flow and if so whether RAN should have the ability to treat those differently over the air interface.  If RAN should have such an ability, RAN2 would like to know based on what information signalled to the gNB this would be based on.
 
SA2 Answer:
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.



Based on SA2 LS reply, within an QoS flow, N11 is agreed to be supported in Rel. 18.  And the the only parameter differentiating different types of PDU Set, i.e. PDU Set 1 vs PDU Set 2,  in the figure is PDU Set Importance, which is conveyed on a per-PDU Set basis. 
Observation 1:  Different types of PDU set can be mapped into the same QoS flow if their PDU Set QoS parameters, PSDB, PSER and PSIHI are the same. The PDU Set importance is the only specified parameter differentiating different PDU Sets in a QoS flow.
Observation 2:  Different types of PDU set mapped into the same QoS flow has the same legacy QoS parameters, e.g. ARP,  5QI, such as latency requirements, PER etc, ARP
Proposal 1:  RAN2 to confirm within a QoS flow, the only parameter differentiating different PDU Set is PDU-Set importance.
However,  generally speaking, importance is a relative term.  As the parameters in the PDU Set level and QoS flows are the same, that means they have the same, such as  reliability requirements and latency requirements,  in both PDU Set levels and QoS flow level.  Hence, the corresponding UE behavior or differential treatment will be priorities in transmission and the order of being discarded. 
Proposal 2: RAN2 to agree on the corresponding UE behavior corresponding to PDU Set of different importance is prioritized transmission. 
2.2 [bookmark: _heading=h.kjembf9vqcpt]Enabling Prioritized Transmission among PDU Set of different importance
As PDU-sets of different importance are mapped to the same QoS flow and then single DRB. There are two options for DRB to RLC/LCH mappings. Option 1, DRB has multiple RLC entities and RLC channels, each of which can be used to serve different PDU-set of different importance.  At the moment, SA2 hasn’t decided on how many levels of importance will be specified. However, for better flexibility, it would be better to assume N to M mapping between the number of  levels of importance and RLC/LCH entities. In Option 2, PDU Set of different importance levels from a single DRB is mapped to one RLC/LCH as in a legacy system. Hence, RLC/LCP procedures would need to be enhanced to allow the prioritization of different types of PDU sets.  Although enhancements are needed for Option one such as how to configure PBR for each LCH as this value has not been provided in SA2 PDU Set specification.  The specification impact for Option 2 will be more significant than option 1, for example, how to provide the prioritized transmission for PDU sets in a single LCH.  Hence, it is proposed to specify Option 1. 

Proposal 2:  PDU Set of different importance in a single DRB can be mapped to multiple RLC/LCH entities in N x M manner. 
2.3 [bookmark: _heading=h.qnjeeaozdlxq]Delay-Aware PDU Set Prioritization
In RAN2#119bis-e, the following agreement relating to provide delay information for XR was agreed

	· Delay information consists of at least “remaining time”.
· RAN2 considers a delay information is useful for XR. FFS if dynamic reporting from UE to network (e.g. via BSR) is needed, or whether PSDB is sufficient. If we have delay information, it needs to distinguish how much data is buffered for which delay value. Stage-3 details (e.g. what’s contained, how the triggering is done) can be discussed in the WI phase.
· If we have delay information reporting, RAN2 aims to define how the UE determines the “remaining time” in the delay information.



In RAN2#120,  the additional agreement was made. 

	· RAN2 will introduce data volume information associated with delay information (e.g. remaining time) in a MAC-CE. FFS if this is extension of BSR or new format. FFS how to do that (e.g. what exactly is reported) and how to ensure this information is up-to-date e.g. considering UL scheduling delay.



The agreements were made with the understanding that the delay information can help the scheduler prioritize the transmission of PDU Set with less “remaining time”.  It has yet to decide how to define the “remaining time”, e.g. on the Data Burst (e.g. video frame),  PDU Set  or PDU. 

It’s generally agreed that there is no jitter in the UL. Hence, the remaining time information can be on Data Burst which have the same target display time and periodicity.  However, as it is defined in  23.700-60 V1.0.0,  a Data burst can consist of multiple PDU Sets belonging to the same video frame, it would be good to clarify whether PDU Sets belonging to the same Data burst (e.g. a video frame) can have different important levels


Proposal 3: RAN 2 to agree on defining the “remaining time” based on Data Burst, assuming no UL jitter. 
Proposal 4: LS SA2/SA4 on whether a Data Burst consisting of multiple PDUs can have different levels of importance. 
3 [bookmark: _heading=h.4d34og8]Conclusion
Observation 1:  Different types of PDU set can be mapped into the same QoS flow if their PDU Set QoS parameters, PSDB, PSER and PSIHI are the same. The PDU Set importance is the only specified parameter differentiating different PDU Sets in a QoS flow.
Observation 2:  Different types of PDU set mapped into the same QoS flow has the same legacy QoS parameters, e.g. ARP,  5QI, such as latency requirements, PER etc, ARP
Proposal 1:  RAN2 to confirm within a QoS flow, the only parameter differentiating different PDU Set is PDU-Set importance.
Proposal 2:  PDU Set of different importance in a single DRB can be mapped to multiple RLC/LCH entities in N x M manner. 

Proposal 3: RAN 2 to agree on defining the “remaining time” based on Data Burst, assuming no UL jitter. 
Proposal 4: LS SA2/SA4 on whether a Data Burst consisting of multiple PDUs can have different levels of importance.
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