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1 Introduction
In previous RAN2 meeting, XR-awareness for the Study on XR (Extended Reality) Enhancements for NR had been discussed and achieved some preliminary conclusions. And SA2 had sent a LS [1]to RAN2 with some solid conclusions. Hence, in this contribution, we focus on the investigation of the potential RAN impacts on traffic prioritization of XR traffic, e.g. whether there are impacts to LCP mechanism, considering the SA2 and RAN1 work on the XR enhancement to progress the study of XR enhancement for NR. 
2 Discussion
SA2 Latest Input of PDU sets
As shown in SA2 LS, PDU Set based QoS framework is defined in SA2 as follows:
	· In KI#4&5 (PDU Set based QoS framework), SA2 has been discussing the extension of the 5GS QoS framework to support the efficient handling of PDU Set, mainly including PDU Set identification and PDU Set level QoS. SA2 has agreed to send to the gNB the information captured in TR 23.700-60 clause 8 (see agreed pCR S2-2209938).


Parameter of PDU sets in SA2 TR Conclusion
	8.X.2.1 PDU Set Information

The following PDU Set related information may be identified by UPF to support PDU Set based handling:

-  PDU Set Identifier
NOTE:
Neighbor PDU Sets in sequence will use different PDU Set identifiers.

-  Optional, Start PDU and End PDU of the PDU Set

-  PDU SN within a PDU Set
-  Optional, PDU Set Size

NOTE:
Either PDU Set Size expressed in bytes or PDU Set Size expressed as number of PDUs, needs further determined.

NOTE:
Either one among Start/End PDU of the PDU Set and Number of PDUs within a PDU Set needs to be supported.

-
PDU Set Importance

Editor’s Note: Which above PDU Set information parameters is optional is FFS.



And in last RAN2 meeting, some conclusions were agreed and captured in the draft TR 38.835 [2] as follows: 
	In order to handle PDUs efficiently in both UL and DL, the following information would be useful:

Semi-static information provided by the CN:

-
The PDU-Set Delay Budget (PSDB);

-
The PDU-Set Error Rate (PSER);

-
Traffic parameters (e.g. periodicity);

-
Jitter information (e.g. range).

Dynamic information:

-
The PDUs belonging to a PDU set (this includes the means to determine at least the PDU set boundaries);

-
The PDUs belonging to a Data Burst.

When a certain number of PDUs of a PDU set are known to be required by the application layer to use the corresponding unit of information (for instance due to the absence or limitations of error concealment techniques, see TR 26.926 [6]), as soon as the number of PDUs known to be lost exceeds this number, the remaining PDUs of that PDU set are no longer needed by the application and may be subject to discard operation (see subclause 5.3.2).


There is multiple associated data streams per-application with different QoS requirements, which cannot be well supported by the existing 5G QoS. For example, the basic unit of the stream is a “Group of Pictures”, made up of three frame types: I, B, and P. I-frames (intra) are completely self-contained frames, which are compressed using intra-frame techniques only, meaning that the information stored is complete enough to decode the frame without reference to any adjacent frames. Whereas, for B (bi-directional) and P (predictive) pictures, however, only “difference information” (frame-to-frame changes) is stored, this generates much less data. Some pictures can only be reconstructed by referring to the I-pictures around them, which is why the different picture types are grouped into GOPs, as shown in figure 1:
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Figure 1: Diagram of an exemplary encoding process used PDU Set, GOP [2]
As we illustrate in other papers, the new information associated with PDU-Set can facilitate the PDU Set integrated packet handling and Differentiated PDU Set handling, which can affect XR experience and radio resource management efficiency. Then the critical issues are what impact on PDU prioritization by the PDU Set integrated packet handling and Differentiated PDU Set handling. 
Firstly, regarding differentiated PDU Set handling, as described in R2-2212704 [3] about the QoS mapping, the PDU set with different PDU type can be mapped into different DRBs or one DRB with different RLC entities and corresponding Logical channels. Hence, the impact by differentiated PDU Set handling only on how to map QoS flow into DRBs and RLC entities, rather than logical channel prioritization.

Proposal 1: the impact by differentiated PDU Set handling only on how to map XR QoS into DRBs and RLC entities, rather than logical channel prioritization.
Subsequently, for PDU Set integrated QoS handling, for DL, after identification of PDU Sets in CN side, the UPF can add PDU Set associated information into the GTP-U headers of DL packets or notify the information through signalling as the way of assistant information of TSN, in order to assist RAN for PDU Set integrated QoS handling. However, how the RAN to perform corresponding QoS handlings with the granularity of PDU Set, i.e., the PDU Set integrated packet handling is left to network implementation. An exemplary is that through such information, the RAN can determine the PDU Set boundaries and prioritize the PDU set integrated scheduling, as well as can decide to drop the remaining PDUs belonging to the same PDU Set if one key PDU was lost, e.g. I frame. Similarly, the use of RPS-SN allows the RAN to drop all dependent PDU Sets if the Reference PDU Set has not been transmitted successfully. 
For UL, the UE can allocate PDU Set ID based on the detection rules and then provide the PDU Set ID and other assistant information in each uplink packet to the RAN node. 
Regarding the UL inter-UE XR services, how the gNB to prioritize the UL inter-UE XR services even with same service priority taking the frame integration into account is left to network implementation, except some indication for service cancellation similar to specified in IIOT/URLLC. 
However, for the UL intra-UE prioritization the enhancement of taking the frame integration into account and the behaviour of dropping the remaining PDUs belonging to the same PDU Set if one key PDUs was lost, e.g. I frame, requires the specification work in MAC layer, even PDCP layer. An exemplary case is that the priority of the LCHs for packet B41 and B23 are same, and the B41 is arrival earlier than B23. The B41 will be prioritized to be filled in the available UL-SCH indicated in UL Grant or Configured Grant, as traditional Logical channel prioritization criteria. Nevertheless, considering the PDU Set integrated packet handling, as 3/4 packets in GoP2 has been successfully delivered, the B23 will be prioritized over the B41. And such enhanced LCP mechanism should be notified to UE and specified in MAC specification.
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Figure 2: Diagram of an exemplary encoding process used PDU Set, GOP [3]
Proposal 2: for the enhanced logical channel prioritization taking the frame integration into account should be notified to UE and specified in MAC specification.
3 Conclusions

Proposal 1: the impact by differentiated PDU Set handling only on how to map XR QoS into DRBs and RLC entities, rather than logical channel prioritization.
Proposal 2: for the enhanced logical channel prioritization taking the frame integration into account should be notified to UE and specified in MAC specification.
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