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1   Introduction
The traffic packets of eXtended Reality (XR) service have a certain variety and characteristics of the XR packets may change while the XR service is running. In order to provide efficient XR service based on XR-awareness QoS information (e.g. frame-level QoS) from the upper layer, the Rel-18 SI “Study on XR Evaluations for NR” document has the following objectives [1]:
[image: image1.png]Objectives on XR-awareness in RAN (RAN2):

- Study and identify the XR traffic (both UL and DL) characteristics, QoS metrics, and application layer
attributes beneficial for the gNB to be aware of.

- Study how the above information aids XR-specific traffic handling.

Objectives on XR-specific Power Saving (RAN1, RAN2):

- Study XR specific power saving techniques to accommodate XR service characteristics (periodicity, multiple
flows, jitter, latency, reliability, etc...). Focus is on the following techniques:

o C-DRX enhancement.

o PDCCH monitoring enhancement.

Objectives on XR-specific capacity improvements (RAN1, RAN2):

- Study mechanisms that provide more efficient resource allocation and scheduling for XR service
characteristics (periodicity, multiple flows, jitter, latency, reliability, etc...). Focus is on the following
mechanisms:

o SPS and CG enhancements;

o Dynamic scheduling/grant enhancements.




2   Discussion

According to the updated TR23.700-60 v0.3.0 [2] at the last SA2 #151-e meeting, it is descripted a consolidated solution for PDU Set based QoS framework which provides a framework for the PDU Set based QoS handling. A PDU Set consists 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 XR and media Services). 

For PDU Set based QoS handling, PDU Set identification and marking are applied over user plane. PDU Set QoS policies are provided to SMF by PCF for dynamic PCC rules. RAN receives PDU Set QoS profiles from SMF. For PDU Set identification and marking, PDU Sets are detected in the UPF. UPF marks PDU Sets in GTP-U layer via GTP-U header extension. GTP-U marking is independent from and common to different PDU Set markings between AS and UPF.
In addition, a set of baseline parameters are identified as part of PDU Set QoS framework. The QoS Flow is identified using QoS Flow ID and each PDU Set within the QoS Flow is identified using PDU Set SN. Each QoS Flow can be used to deliver one or more PDU Set. The baseline parameters descripted in TR23.700-60 enable RAN to handle XR packets based on PDU Set QoS profiles (e.g. PDU Set size, PDU Set importance, PDU Set Delay Budget, etc).
According to the current QoS handling [3], A DRB serves packets with the same packet forwarding treatment. The QoS flow to DRB mapping by NG-RAN is based on QFI and the associated QoS profiles (i.e. QoS parameters and QoS characteristics). Separate DRBs may be established for QoS flows requiring different packet forwarding treatment, or several QoS Flows belonging to the same PDU session can be multiplexed in the same DRB. 
Based on PDU Set based QoS profile, RAN can know the QoS attributes (e.g. PDU Set size, PDU Set importance, PDU Set delay budget, etc) of traffic packets in the DRBs per PDU Set. In order to provide an efficient XR service, the gNB may perform scheduling function depending on PDU Set QoS profile. The scheduling function should determine the size of resource allocation and MCS level depending on PDU Set size and PDU Set importance. Also, the scheduling function can decide HARQ scheme (e.g. number of retransmissions, enable/disable) based on PDU Set importance and PDU Set delay budget. Therefore, the scheduling function may operate on a per-PDU Set basis. SPS scheme can be considered because the packet for the XR service has periodicity. 
According to the current DL SPS resource allocation, the gNB may configure a plurality of SPS resources for one BWP. Since the size, importance, and delay budget (or jitter) for XR packets to be transmit may different for each PDU Set, the parameters for multiple SPS resources should be set appropriately for the QoS profiles of each PDU Set. If a plurality of SPSs are configured according to the QoS attributes of the PDU Set, the values of parameters (e.g. resource size, MCS level, HARQ, etc.) for each SPS should be configured differently. Therefore, when a packet to be transmitted occurs, it may be difficult to select a suitable DL SPS resource for the corresponding PDU Set QoS profile in a timely manner.
In order to satisfy different QoS requirements for each PDU Set, the current SPS scheme method should be improved to be suitable for XR packet transmission. When a XR packet to be transmitted occurs, it should be possible to select a SPS resource that can be transmitted without additional delay while matching the importance and size of the XR packet. Accordingly, the hybrid scheduling method in which dynamic scheduling and SPS features are applied together can be considered so that SPS resources can be adaptively used when packets are generated. The hybrid scheduling method may be considered a method of triggering a preconfigured SPS resource based on dynamic scheduling. The hybrid scheduling method is expected to allow SPS resources to be adaptively selected based on the PDU set QoS attributes of periodically occurring XR packets.
Proposal 1: To improve the current SPS scheme for XR packet transmission.

Proposal 2: To discuss whether to introduce a hybrid scheduling scheme of dynamic scheduling and SPS.
3   Conclusion
This document clarifies the scheduling scheme based on PDU Set QoS framework, and suggests to adopt the following proposals.
Proposal 1: To improve the current SPS scheme for XR packet transmission.

Proposal 2: To discuss whether to introduce a hybrid scheduling scheme of dynamic scheduling and SPS.
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