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Introduction
The XR study in Rel-18 is to extend the study of Rel-17 XR study in RAN1, SA4 and Rel-18 XR study in SA2.  The XR study is based on the awareness of the XR traffic at the gNB in order to increase the XR capacity in NR and further UE power saving.   The objectives of Rel-18 XR study in RAN are as follows: 
The study is to be based on Release 17 TR 38.838, on corresponding Release 17 work from SA4 (as per SP-210043) and on Release 18 work from SA2 (as per SP-211166). 
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:
· C-DRX enhancement.
· 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:
· SPS and CG enhancements;
· Dynamic scheduling/grant enhancements.

In this paper, we discuss the XR awareness works and assumption made in RAN1 and RAN2 for the enhancement of system capacity and UE power saving in supporting XR services RAN.   
gNB awareness of XR application information from UE 
[bookmark: _GoBack]The advanced media services have been studied in SA2 with study results captured in TR 23.700 [3], which includes the multi-modality flows coordinated transmission for a single UE and among multiple UEs.  XR services have the strict QoS requirements services in terms of high data rate and low latency.   The generic network control function of resource allocation in the traditional scheduling function with service agnostic principles may not work efficiently. The enhanced network control function with service awareness principles, i.e., XR awareness of traffic characteristic and attribute, had been used in the Rel-17 XR study for the modelling of XR traffic, evaluation methodology, and system configuration, such as C-DRX, in improving the system capacity and UE power saving in RAN1.    The AR/VR traffic trace from SA4 was also used for verification of XR traffic model in Rel-17.   
XR awareness may include RAN awareness of XR traffic characteristics and application attributes, such as packet generation rate, XR packet size, and QoS attribute, such as packet reliability and average delay tolerance and network delay jitter.  During Rel-17 XR study, the gNB scheduler assumes to acquire the necessary information of XR traffic characteristics and application layer attributes to achieve the radio bearer control and adaptive scheduling customized for XR traffic. On the other side, 5GS information could be also exposed to application for XR enhancement.  The XR application information from UE includes a variety of attributes of the XR traffic and UE implementation [4], [5], XR traffic characteristics and XR latency information. The gNB scheduler and UE lower layer has fully knowledge of all this XR application information.  The gNB can configure the system parameters, such as SPS cycle and resource, C-DRX cycle and On Duration etc., based on the XR traffic characteristic and the application attributes for the improvement of system capacity and UE power saving.   All the evaluation results of UE power saving, XR capacity enhancement, mobility and coverage in TR38.838 [1] are from the evaluation assumption of XR-awareness scheduling and resource allocation.  
In RAN1#109-e, it was agreed that Rel-17 evaluation methodology in TR 38.838 is used as the baseline evaluation methodology for UE power evaluation of Rel-18 SI on the UE power saving and XR capacity enhancements.   It implies that XR-awareness scheduling would continue to be used for the study of the XR-specific UE power saving techniques and XR capacity enhancement in RAN1.    However, the XR-awareness is tasked to be studied in RAN2 only in [2].  In RAN1#109-e, there were proposals from companies that all XR-specific power saving techniques and XR capacity enhancement schemes with XR-awareness scheduling in RAN1 should wait for RAN2 study results of XR traffic characteristic and application attributes.    It implies that the XR traffic models based on XR traffic characteristic, such as packet generation rate and packet size, and system configuration based on the QoS attribute, such as delay tolerance and network delay jitter, could not be assumed by RAN1 before RAN2 completion the study of XR-awareness.   All the proposals of XR-specific UE power saving and XR capacity enhancements in Rel-17 XR study and submitted in RAN1#109-e would not be valid until RAN2 finalizes the XR traffic characteristic set and application attributes in periodicity, multiple flows, jitter, latency, and reliability.   This implies that RAN1 should not study of XR-specific UE power saving and XR capacity enhancement before RAN2 complete its study of XR-awareness.   Thus, the definition and the scope of XR-awareness scheduling and the tasks in RAN1 and RAN2 should be clarified in RAN.   
[bookmark: _Hlk104639838]Proposal 1: Whether XR-awareness scheduling could be assumed in RAN1 in the study of XR-specific UE power saving and XR capacity enhancement should be clarified in RAN.  
[bookmark: _Hlk104639690]The TU allocation of Rel-18 XR enhancement in [6] is to have RAN1 and RAN2 TUs in 3rd and 4th quarters of 2022.   If RAN1 has to wait for RAN2 completion of XR-awareness and could not have the XR-awareness scheduling for the study of XR-specific UE power saving and XR capacity enhancement, RAN1 could not have any progress of any technical proposals in handling of issues for XR-specific UE power saving, such as misalignment of C-DRX and XR packet periodicity, and XR capacity enhancements, such as SPS/CG enhancement for XR and dynamic scheduling enhancement for XR.   Thus, the XR-awareness scheduling with the awareness of the XR traffic model and system configuration based on the XR-traffic characteristic and application attributes in the XR evaluation methodology in TR38.838 [1] need to be assumed in RAN1 in order to provide the evaluation results for the XR study.   The task of RAN2 study in XR-awareness is to retrieve and derive the parameters of XR traffic characteristic, such as periodicity and average and range of packet sizes and QoS attributes, such as packet error rate, packet delay tolerance and delay jitter, to provide to the gNB scheduler for the XR-awareness scheduling.   RAN1 will continue using the XR traffic models and system configuration in the XR evaluation methodologies in TR38.838 for the study the techniques of XR-specific UE power saving and XR capacity enhancement.  If any of RAN2 study results of XR traffic characteristics and application attributes are different to those in TR38.838, RAN2 would inform RAN1 to adjust the evaluation based on RAN2 study output.  

[bookmark: _Hlk104639850][bookmark: _Hlk104640036]Proposal 2:  The tasks of XR-awareness scheduling are clarified in RAN2 and RAN1 for the 3rd and 4th quarters of 2022.   
· RAN2 is tasked to study how to retrieve and derive the XR traffic characteristics, QoS metrics and application layer attributes for the XR study
· RAN1 continues the traffic models and system configuration based on the evaluation methodologies in TR38.838 with XR-awareness scheduling and resource allocation for XR-specific power saving and capacity enhancement in parallel to RAN2 study of XR-awareness
· If any of RAN2 study results of XR traffic characteristics and application attributes are different to those in TR38.838, RAN2 would inform RAN1 to adjust the evaluation based on RAN2 study output of XR-awareness.  

Conclusion 
In this contribution, the XR-awareness scheduling and its relation in the work of XR-awareness, XR-specific UE power saving, and XR capacity enhancement in XR enhancement study.    We have two proposals as follows:

· Proposal 1: Whether XR-awareness scheduling could be assumed in RAN1 in the study of XR-specific UE power saving and XR capacity enhancement should be clarified in RAN.  
· Proposal 2:  The tasks of XR-awareness scheduling are clarified in RAN2 and RAN1 for the 3rd and 4th quarters of 2022.      
· RAN2 is tasked to study how to retrieve and derive the XR traffic characteristics, QoS metrics and application layer attributes for the XR study
· RAN1 continues the traffic models and system configuration based on the evaluation methodologies in TR38.838 with XR-awareness scheduling and resource allocation for XR-specific power saving and capacity enhancement in parallel to RAN2 study of XR-awareness
· If any of RAN2 study results of XR traffic characteristics and application attributes are different to those in TR38.838, RAN2 would inform RAN1 to adjust the evaluation based on RAN2 study output of XR-awareness.  
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