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1. Introduction
In the Rel-18 Study Item on XR Enhancements for NR, one of the objectives is as follows:
	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.


[bookmark: _Toc54284460]In this contribution we will discuss XR-specific Power Saving and provide our considerations on it.  
2. Discussion
As discussed extensively in Rel-17 SI on XR, power saving is very important for XR applications on some terminal equipment, such as smart glasses, smartphones. One major method for power saving when UE is in connected state for the service is C-DRX , which has already been elaborately designed and used widely in practice. However, some traffic characteristics of XR service was identified and would impact negatively the C-DRX mechanism for power saving as following.
· Non-integer periodicity: For XR service video stream, video frames are always periodic. For example, video stream can have different frame rate, e.g., 60/90/120 fps. As a consequence, the corresponding periodicity is 16.77/11.11/8.33ms and is non-integer;
· Unpredictable jitter: due to the different delays occurring on different packet, every packet will arrive at RAN with different jitter and not exactly periodically.
2.1 Potential enhancement for non-integer periodicity
The non-integer periodicity of XR video traffic could mismatch with the C-DRX which is configured with integer symbol or slot and the symbol or slot is the minimum time unit for data transmission in current specification. As illustrated in figure 1 in which video traffic with 60 fps is taken as an example. However, it is obvious that the mismatch appears every three video frame intervals, in others words, with 50ms periodicity. To solve this mismatch, a simple and straightforward way is to configure the C-DRX with a pattern which has integer periodicity. A pattern could include multiple frame periodicity and the same number of C-DRX cycles which are integer and not the same but very close to the frame periodicity. 
[image: ]
Figure 1. Mismatch between DL traffic with 60 fps and C-DRX with 16ms
Proposal 1: a fixed pattern for C-DRX within an integer periodicity for XR power saving can be considered. 
2.2 Potential enhancement for Jitter handling
As agreed in Rel-17 XR SI, a truncated Gaussian distribution is used to model the jitter of DL and UL video stream for XR services. The range of jitter is agreed to be [-4, 4]ms (baseline) and [-5, 5]ms (optional). This means the XR packets may arrive at gNB or UE within a time window of 8ms or 10ms length unpredictably. When C-DRX is configured, some packets may arrive either earlier or later than the ON time, so extra delay may occur. To avoid this extra delay, the ON time of the C-DRX cycle need to be configured to be long enough to cover the entire jitter window. However, this would increase the UE power consumption.
As well known, as a typical video and audio service, the application client of XR service may handle the jitter by jitter buffer which may be variable and adaptive to the jitter to some extent. Furthermore, the packets of the PDU Set for a frame should be decoded and decompressed as a whole, a buffer is essential for the packets arrived in advance so that some jitter could be tolerable. 
The jitter itself is variable for different UE at different place, during different time in different scenario. According to the potential protocol stack for XR service transportation, the jitter could be measured at client by the timestamp information in each RTP PDU. 
Based on above analysis, one potential enhancement is to handle the jitter based on the measurement result of jitter. For example, if the measured jitter is relatively small, the jitter could be ignored and let it be handle by the functionality of the jitter buffering.
Proposal 2: study how and whether to handle the jitter based on the measurement result of jitter 
3. Conclusion
In this contribution, we provide our considerations on XR-specific power saving and then we have:
Proposal 1: a fixed pattern for C-DRX within an integer periodicity for XR power saving can be considered. 
Proposal 2: study how and whether to handle the jitter based on the measurement result of jitter.
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