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1 Introduction

In RAN#95-e meeting, the SI of Study on XR Enhancements for NR was revised [1], with the following objectives:

	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.


In this contribution, we discuss XR-specific capacity improvements and provide our views on it.
2 Discussion

It is expected that XR will provide a set of attractive use cases for future mobile systems and the use of XR will increase. However, there are some challenges for NR to address. Many of XR use case are characterized by quasi-periodic traffic with possible jitter and high data rate in DL combined with the frequent and/or high data rate UL. And the periodicity of video stream in XR service are non-integer so it is difficult to transmission and reception without dynamic scheduling.
In the last RAN1 meeting, there were agreements for XR-specific capacity improvements [2].

	Agreements
To study whether/how to support a candidate capacity enhancement technique for XR traffic based SPS/CG transmission, companies are encouraged to consider the following studies:
-          Study enhancements related to multiple PDSCHs SPS-transmission occasions in a period

-          Study enhancements related to multiple PUSCHs CG-transmission occasions in a period

-          Study enhancements related to dynamic adaptation of SPS/CG parameters/configurations

-          Study enhancements related to non-integer periodicity for SPS/CG transmissions




In both DL and UL, many of XR traffic require strict packet delay budget, so it is desirable to enhance the configured scheduling in both DL and UL. However, in the current SPS/CG configuration, the SPS/CG periodicity parameter does not fit for non-integer video stream of XR services. So, SPS/CG periodicity configuration should be enhanced to adapt the non-integer XR traffic characteristics. If not, it may cause more complexity to use SPS/CG for non-integer periodicity. 
Proposal 1:     SPS/CG periodicity configuration should be enhanced to adapt the non-integer XR traffic characteristics.
Many of XR services have high data rate and the video frame sizes of XR services are larger than normal data traffic. So, it is difficult to use SPS/CG to transmit the video frame of XR services with one transmission occasion in a period. So, we think multiple PDSCHs SPS transmission occasions in a period and multiple PUSCHs CG transmission occasions in a period should be supported to adapt the XR traffic characteristics.
Proposal 2:      Multiple PDSCHs SPS transmission occasions in a period and Multiple PUSCHs CG transmission occasions in a period should be supported.
3 Conclusion

In this paper, XR-specific capacity improvements were discussed, and we propose the following:
Proposal 1:     SPS/CG periodicity configuration should be enhanced to adapt the non-integer XR traffic characteristics.
Proposal 2:      Multiple PDSCHs SPS transmission occasions in a period and Multiple PUSCHs CG transmission occasions in a period should be supported.
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