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1		Introduction 
SA2 has introduced the concept of PDU set and Data Burst [1] and defined them as below:
PDU Set: A PDU Set is composed of one or more PDUs carrying the payload of one unit of information generated at the application level (e.g. a frame or video slice for XRM Services, as used in TR 26.926 [27]). In some implementations all PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In other implementations, the application layer can still recover parts all or of the information unit, when some PDUs are missing.
Data Burst: A set of data multiple PDUs generated and sent by the application in a short period of time.
NOTE: A Data Burst It can be composed by one or multiple PDU Sets.

Rel-18 is anticipated to specify an enhanced 5GS QoS framework to support different QoS handling of PDU Sets. PDU Sets can carry different content, e.g. I/B/P frames or slices/tiles within an I/B/P frame, etc
Hence, different PDU Sets have different importance and require differentiated QoS treatment to improve system efficiency, hence system capacity and improve user QoE.
Some information should be signalled to RAN at the Data burst level and some other information at the PDU set level. 
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Since a video frame is to be me mapped to a Data Burst which is a set of one or multiple PDU Sets, then video frame periodicity (fps) should be associated to the Data Burst and used to configure the C-DRX periodicity. Also, the start time of the Data Burst is useful to configure the C-DRX start offset. Importance signalling, however, should be configurable to be done at the PDU Set level or the Data Burst level.  If all PDU sets belonging to a Data Burst are always of the same importance, then importance signalling could be configured at the Data Burst level otherwise it could be at the PDU set level. 
SA2 is currently discussing the following proposal to deliver PDU Set importance information to RAN: 
· Option 1: use different QoS Flows with different priority level. PDU Set importance is mapped to existing QoS flow priority.
· Option 2: use one QoS flow for different PDU Set with different priority level
· Option 2.1: use different sub-QoS Flow within one QoS Flow, and using sub-QoS flow Identifier in GTP-U header
· Option 2.2: use PDU Set importance information in GTP-U header

Option 1 is less complex as it relies on the existing QoS model and has no specific requirement for RAN and can be easily introduced. However, since PDU sets of different importance are mapped to different QoS flows there will be need to re-order the PDU sets if QoS flows are mapped to different DRBs by RAN hence more delays and more dependency between the QoS flows. Current NR design doesn’t allow reordering between packets belonging to different QoS flows mapped to different DRBs. Hence, there will be need to handle that at the higher layers or there will be need for some enhancement at RAN for the re-ordering. 
The main impact of Option 1 is on the SMF. It will have the PDU set importance as a new input parameter but it can still re-use similar procedure for the QoS selection. 
On the other hand, Option 2 provides more granularities of QoS flows to RAN and is more aligned with the RAN awareness requirement anticipated in Rel-18. 
Option 2.2 provides UPF with knowledge of the relative importance of PDU Sets. However, Option 2.2 can increase RAN handling complexity as the QoS flow is no longer the finest level of QoS differentiation and handling in RAN needs to be modified to take the GTP-U header importance information into consideration. There will be different PDU set importance within a single logical channel and the logical channel based scheduling is not applicable anymore. 
Option 2.1 introduces a structure of QoS flows and sub-QoS flows to select a QoS profile and a sub-QoS profile. 
We oppose option 1 because of the out of order issue. We are supportive of Option 2 as it has no out of order issue of the PDU Sets and it provides more granularities of QoS and more awareness at RAN. We particularly support Option 2.2 as using Option 2.1 which uses sub-QoS flows doesn’t seem very different to Option 1.

Proposal 1: Support the signalling of PDU Set importance information in GTP-U header to give RAN more awareness. 

Proposal 2: SDAP layer within the UE and the SDAP layer within the gNB should have awareness of PDU Set importance to map different importance levels in the same QoS flow to different DRBs.

Another useful information about PDU sets or Data Bursts that could be indicated to RAN is the end of the PDU set or the Data Burst. This information is useful for an early termination of the C-DRX On-Duration and for the triggering of the PDCCH skipping or switching to another SSSG. This allows for better power saving. However, with the out of order delivery this information by itself is not enough to reliably indicate the end of the PDU set or the data Burst. The PDU set or Data Burst size should also be signalled. Alternatively, the signalling of the start and the size could also be used.
Proposal 3: The UE should be able to determine the end of the Data Burst or/and the PDU Set: 
· Option 1: signalling of the start and the size of the Data Burst or/and the PDU Set.
· Option 2: signalling the size and the end of the Data Burst or/and the PDU Set.
The signalling of the sequence number of PDUs in a PDU Set or the sequence number of PDU Sets in a Data Burst is also needed to determine the end of PDU Set or the end of the Data Burst and address any out of order delivery issue. However, if we have multiple PDU Sets delivered simultaneously (e.g. multiple media flows) the sequence number could be confused between flows. Therefore, there will be also need to have an ID that is common to all PDUs in a PDU set to avoid this issue. 

Proposal 4: Awareness about the sequence numbers of PDUs in a PDU set can assist the gNB in terminating the C-DRX On-Duration in case of out-of-order delivery. 


3		Conclusions
In conclusion, we have the following proposals: 

Proposal 1: Support the signalling of PDU Set importance information in GTP-U header to give RAN more awareness. 

Proposal 2: SDAP layer within the UE and the SDAP layer within the gNB should have awareness of PDU Set importance to map different importance levels in the same QoS flow to different DRBs.

Proposal 3: The UE should be able to determine the end of the Data Burst or/and the PDU Set: 
· Option 1: signalling of the start and the size of the Data Burst or/and the PDU Set.
· Option 2: signalling the size and the end of the Data Burst or/and the PDU Set.

Proposal 4: Awareness about the sequence numbers of PDUs in a PDU set can assist the gNB in terminating the C-DRX On-Duration in case of out-of-order delivery. 
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