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1 Introduction
In RAN#98-e meeting, the XR WI has been agreed with the following objective on power saving for XR [1]:
	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).



The following agreement related to DRX enhancements was agreed in RAN2#121 meeting [2].
Companies should evaluate the RAN2 specification impacts and any other RAN2 aspects of their proposals for XR DRX.
Companies should evaluate the (high-level) impacts to RAN1/4 specification from their proposals for XR DRX.
Companies should try to coordinate with each other offline and bring joint proposals to next meeting. RAN2 aims to exclude proposals with least support in the next meeting.
Companies should evaluate the RAN2 specification impacts and any other RAN2 aspects of their proposals for SFN wrap-around.
Same as for DRX solutions, companies should try to coordinate with each other offline and bring joint proposals to next meeting. RAN2 aims to exclude proposals with least support in the next meeting.
Whether the issue of retransmission-less CG for UL pose transmission is addressed in the WI needs to be discussed in RAN

In this contribution, we discuss our views on potential DRX enhancements for XR-specific power saving.  
2 Discussion
It is possible that XR devices will support multiple traffic flows such as audio, video, internet protocol (IP) frames, etc. Each traffic flow could have a different traffic pattern and periodicity. Thus, it is possible that one DRX configuration is not suitable for every traffic flow. However, current specifications allow only one DRX configuration, which implies that the gNB would have to configure a longer drx-onDurationTimer to cover all traffic flows, which could increase UE power consumption unnecessarily. Therefore, we believe a suitable enhancement of DRX is required. We foresee two solutions to this problem:
Option 1: Single DRX configuration with enhancement in existing DRX procedure
According to the current specifications [3], the gNB configures the drx-onDurationTimer semi-statically via RRC signaling. Then, the UE applies the same drx-onDurationTimer in each DRX cycle. It would beneficial if the gNB changes the drx-onDurationTimer dynamically depending on the traffic flow, which would provide more flexibility for the gNB. On the other hand, the UE can also improve its power efficiency as the drx-onDurationTimer is dynamically changed based on the traffic flow and the UE does not need to be in the onDuration for a longer time than that required by the current traffic flow characteristics. Similar dynamic adjustment can also be applied for the drx-InactivityTimer, and these adjustments can be done via DCI or MAC CE signaling.
Option 2: Multiple DRX configurations 
In this case, the gNB can configure multiple DRX configurations corresponding to each traffic flow. For example, if the device supports both video and audio, and their periodicities are different, the gNB can configure different DRX configurations for each. These multiple configurations can also change dynamically based on DCI and MAC CE when any traffic pattern changes. This provides more flexibility than changing the DRX configuration semi-statically.
Comparing both the options above, we believe option 1 would have more specification impact, as the dynamically changing timer value is not only limited to the drx-onDurationTimer but is also applicable for the drx-InactivityTimer.  In option 2, the gNB can individually configure the drx-onDurationTimer and the drx-InactivityTimer depending on the traffic flows, which can reduce the overall complexity of implementation. 
Observation 1: Single DRX configuration for multiple traffic flows would increase specification complexity compared to multiple DRX configuration.
Proposal 1: Multiple DRX configuration is suitable for traffic flows with different periodicities. 
According to the current specifications [3], the UE always monitors the PDCCH during the onDuration. This could increase the UE power consumption when the gNB has no further data to schedule for transmission. Therefore, it is desirable that the gNB provide some indication to the UE so it can stop monitoring the remaining onDuration. This would be beneficial from the UE power consumption perspective, and the same mechanism could be applied when the UE is in the drx-inactivity period.
Proposal 2: gNB sends appropriate indication during the drx-onDuration and drx-inactivity periods if there is no more data to schedule.
Proposal 3: Upon receiving the above indication, the UE stops monitoring the PDCCH from the gNB and goes to the sleep mode.
In the current specifications [3], the UE always starts the drx-RetransmissionTimerDL and the drx-RetransmissionTimerUL after receiving a downlink data transmission and sending uplink data. However, in XR, latency is very critical for certain types of services. So, it is not useful for the UE if it receives a retransmission after the expected PDB. Therefore, we propose that depending on the traffic flow, the gNB can tell the UE whether to start drx-RetransmissionTimerDL and drx-RetransmissionTimerUL. For example, if the expected PDB is very low, the gNB can tell the UE not to start drx-RetransmissionTimerDL and drx-RetransmissionTimerUL. By doing so, the UE can save power.
Proposal 4: gNB provides indication to the UE whether to start drx-RetransmissionTimerDL and drx-RetransmissionTimerUL.
Proposal 5: Upon receiving the above indication from the gNB, the UE will not start drx-RetransmissionTimerDL and drx-RetransmissionTimerUL.
3 Conclusions
In this contribution, we discussed potential DRX enhancements for XR-specific power saving. Additionally, we ask RAN2 to discuss the following observation and proposals: 
Observation 1: Single DRX configuration for multiple traffic flows would increase specification complexity compared to multiple DRX configuration.
Proposal 1: Multiple DRX configuration is suitable for traffic flows with different periodicities. 
Proposal 2: gNB sends appropriate indication during the drx-onDuration and drx-inactivity periods if there is no more data to schedule.
Proposal 3: Upon receiving the above indication, the UE stops monitoring the PDCCH from the gNB and goes to the sleep mode.
Proposal 4: gNB provides indication to the UE whether to start drx-RetransmissionTimerDL and drx-RetransmissionTimerUL.
Proposal 5: Upon receiving the above indication from the gNB, the UE will not start drx-RetransmissionTimerDL and drx-RetransmissionTimerUL.
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