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1 Introduction
In the previous RAN#98 meeting, DRX of the new approved XR WID of RP-223502 [1] as highlighted below:
	Specify the enhancements related to power saving:

-
DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).
Specify the enhancements related to capacity:

-
Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  

-
Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1);

-
BSR enhancements including at least new BS Table(s); (RAN2);

-
Delay reporting of buffered data in uplink; (RAN2);

-
Provision of XR traffic assistance information for DL and UL (e.g. periodicity); (RAN2);
-
Discard operation of PDU Sets (RAN2);

Specify the enhancements for XR Awareness (RAN2, RAN3): TBD (detailed objectives will be further clarified at RAN#99 based on the conclusions of TR38.835, and work to be started only after RAN#99)


In the meanwhile, in the previous RAN2 meeting, we discussed on how to resolve the mismatch between CDRX cycle and XR traffic periodicity and the following is captured with no consensus reached [2]:
	· 1: At least RRC pre-configuration and switching of configurations of DRX could be considered for enhancements of XR power saving. Other solutions are not precluded and can be further discussed.



In this contribution, we provide some general views on XR-specific power saving. 
2 Discussion
In the previous discussions, it is well known that the periodicity of XR traffic (for example, 1/60fps) is not an integer, which means a time drift between the periodicity of XR traffic and the cycle of DRX will be accumulated after each DRX cycle. After each cycle of DRX, the time drifts by 0.67ms and then accumulates over time from a small value (e.g., 0) to a large value and then fall backs to the small value after several DRX cycles. To align between CDRX and XR traffic for resolving the mismatch between CDRX cycle and XR traffic periodicity, one possible way is that UE periodically change the drx-startoffset over DRX cycles. An example is that after the 3rd DRX cycle, a time offset of 2 ms is added. Since the UE needs to add the new shift after a number of DRX cycles, UE needs to count the DRX cycles after getting the C-DRX configuration or after handover. Details can be further considered. There is also another way to look at the issue. One thing to notice is that there is an integer multiple of period which are repeating every 3 frames for both 60 and 120fps. Take 60Fps as an example, since there will be 50ms every 3 frames (60frams every 1000ms also means 3frames 50ms), the assembling of multiple On Durations with staggered start offsets (e.g.., {0, 16, 32, 50} ms can be used to match XR traffic as show in Fig2. Both of these options can be considered.
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Figure 2. Assemble of On Durations to match the XR traffic
There was also candidate solutions to introduce non-integer DRX cycles which means to introduce non-integer rational numbers in short/long DRX cycles and add floor operations in DRX formulas for CDRX enhancement. Considering the complexity of performing a modulo operation with a non-integer in UE’s implementation, it should not be considered. 
Proposal 1 To resolve the mismatch between CDRX cycle and XR traffic periodicity, RAN2 can consider changing the drx-startoffset over DRX cycles by the UE or by configure a single DRX configuration with multiple On Durations.
Besides, people showed interests to study multiple DRX configurations in the previous meetings considering that when there are multiple data flows, especially when at least integer relationship does not exist among their periodicities, configuring only one DRX configuration cannot match the traffic characteristics of all XR flows. In this case, it is useful to use one C-DRX configuration with together with multiple SPS/CG configurations instead of multiple active C-DRX configurations with different cycle to transfer the multiple XR data flows. It seems it is not necessary to adopt multiple independent DRX configuration.
Proposal 2  Multiple DRX configurations will not be studied in R18.
And we also noticed that due to the frequent interleaved XR traffic flows, the ON duration timer is started in every cycle. Thus, if the DCP signal is sent by NW, it will always indicate to the UE to start the drx-onDurationTimer. So configuring the DCP signal would only increase the UE power consumption by wake up the UE to additionally monitor the WUS before the start of the DRX cycle. So even we introduce single DRX configuration with multiple On Durations, there will be no DCP impact.
Proposal 3  Rel-16 Wake up signal (DCP) will not be used for XR traffic.  
If jitter is considered in DL, XR service is observed as a quasi-periodic pattern in the sense that the inter arrival interval between packets should be frame generation interval within a jittering variance. As confirmed from the LS [3] from SA2, the arrival time of first packet of a Data burst cannot be predicted because of jitter:
	Q2: RAN1 would like to ask SA2 whether the following information could be provided from the core network
· Data burst start time information (e.g., the time of 1st arrival packet of Data burst) 

· Notification of changes in XR traffic parameters, e.g., video frame periodicity, jitter statistics

SA2 Answer: The arrival time of first packet of a Data burst cannot be provided by 5GC to the NG-RAN since it cannot be predicted by the 5GC or provided by the application in advance due to N6 jitter. Also, SA2 has agreed to provide the periodicity and the periodicity associated N6 jitter range to the NGRAN via NG message. The XR traffic parameters are assumed to be semi-static and not change frequently.


In order to cover the uncertainty coming from random arrival of the packets, it could require more conservative DRX configuration to meet tight delay requirement, which is translated to higher UE power consumption. Since RAN2 has agreed that PDCCH monitoring adaptation is left for RAN1 to discuss, we can wait for their input. RAN1 has considered PDCCH skipping adaptations that UE monitors PDCCH sparsely before the data arrival and monitors PDCCH densely once the data arrives, e.g., implicit SSSG switching based on data arrival. However, they did not consider the CA case where the sparsely PDCCH monitoring better applies for Pcell and it is not needed for scells until the data arrival. RAN2 can further study PDCCH monitoring adaptation based on RAN1’s input for the CA case. 
Proposal 4  RAN2 can further study PDCCH monitoring adaptation based on RAN1’s input for the CA case for the XR jitter issue.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1 To resolve the mismatch between CDRX cycle and XR traffic periodicity, RAN2 can consider changing the drx-startoffset over DRX cycles by the UE or by configure a single DRX configuration with multiple On Durations.

Proposal 2  Multiple DRX configurations will not be studied in R18.
Proposal 3  Rel-16 Wake up signal (DCP) will not be used for XR traffic.  
Proposal 4  RAN2 can further study PDCCH monitoring adaptation based on RAN1’s input for the CA case for the XR jitter issue.
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