3GPP TSG-RAN WG2 Meeting #119-e	R2-2208620
Electronic Meeting, August 15 – August 26, 2022                                		

Agenda item:		8.5.3	
Source:		Futurewei
Title:	Impacts of XR traffics on UE power saving
Document for:		Discussion and Decision
[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
EXtended Reality (XR) traffics typically involve various concurrent streams of video, audio, and other types of data (such as sensor/pose update and control command), each stream having its own periodicity, jitters, and QoS requirements.  
In this contribution, we focus on potential impacts of XR traffics on UE power saving.
Discussions 
Periodicity and jitters of XR traffics
Today, typical DL streaming video frame refresh rates are 30, 50, 60, 120 frames per second (fps), translating into a periodicity of 33.333, 20, 16.667, and 8.333 msec, respectively. High-end cloud gaming and XR applications involving fantasy sports contests are increasingly using 60 and 120 fps for the DL video frame refresh rate. TR 38.838 [2] has modeled the jitters for DL video traffics as truncated Gaussian distribution with a truncation range of [-4, +4] msec.  
On the UL, the pose/control traffic has a fixed 4 msec periodicity with negligible jitters [2].
The audio traffics on both the DL and the UL typically have a fixed 20 msec periodicity with negligible jitters.
With multiple concurrent traffics having different traffic periodicities and with video frame refresh rate being increasing for high-end XR applications, it becomes harder to keep the UE in the OFF period of C-DRX cycles for long. 
Observation 1: With multiple concurrent traffics having different traffic periodicities and with a trend of video frame refresh rate being increased for high-end XR applications, it becomes harder to keep the UE in the OFF period of C-DRX cycles for long.
For some video frame refresh rates, the corresponding periodicities, such as 33.333, 16.667, and 8.333 msec, do not match with the existing configurable C-DRX cycles very well. If remaining unadjusted, the ON period of the configured DRX cycle will eventually be out of synch with the traffic arrival. Therefore, the ability to dynamically adjust the starting time of the ON period of a C-DRX cycle may be needed to minimize the mismatch. 
Proposal 1: RAN2 specify means to dynamically adjust the starting time of the ON period of a C-DRX cycle in order to better match with the arrival of data bursts.
Motion-to-photon delay and PDB partitioning
Due to the interactive nature of XR applications and human physiology, an end-to-end delay, which is referred to as the motion-to-photon delay, needs to be very short, e.g., can be no longer than 20 milliseconds (msec). Otherwise, the user may experience cyber-sickness such as feeling dizzy, disoriented, and nauseous.
In TR 38.838, the E2E motion-to-photon delay (20 msec) is partitioned equally between the DL and the UL (i.e., 10 msec for each). However, in a VR application, the UL traffics tend to be very light (in some cases, several orders of magnitude lower), compared to the DL traffics. In this case, evenly partitioning the E2E delay between the DL and the UL may not be the optimal way, as more time can be allocated for the DL PDB and less time can be allocated for the UL PDB. With a longer PDB for the DL video traffics, higher system XR capacity can be achieved. On the other hand, a shorter UL PDB, coupled with a shorter UL traffic periodicity (4 msec) compared to that of the DL, may have negative impacts on the UE power saving. Therefore, some tradeoffs are needed. 
Proposal 2: To maintain the same E2E motion-to-photon delay, PDBs for the DL and the UL XR traffics can be partitioned unevenly based on the tradeoff of the DL and the UL data throughputs required and a need for UE power saving.
[bookmark: _Ref129681832]Conclusions
Observation 1: With multiple concurrent traffics having different traffic periodicities and with a trend of video frame refresh rate being increased for high-end XR applications, it becomes harder to keep the UE in the OFF period of C-DRX cycles for long.
The followings are proposed:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: RAN2 specify means to dynamically adjust the starting time of the ON period of a C-DRX cycle in order to better match with the arrival of data bursts.
Proposal 2: To maintain the same E2E motion-to-photon delay, PDBs for the DL and the UL XR traffics can be partitioned unevenly based on the tradeoff of the DL and the UL data throughputs required and a need for UE power saving.
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