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Introduction
When both FR1 and FR2 cells are configured through Carrier Aggregation (CA) then all the cells share the same cDRX configuration and operation. This is inefficient for the FR2 cells that consume more power compared to the FR1 cells when running idle. The power consumption of FR1+FR2 CA compared to the power consumption of EN-DC (or DC) is significantly higher due to a common cDRX configuration for a typical Day-of-Use (DoU) use case. The FR2 power consumption is a concern for the battery lifetime in NR. A cDRX enhancement is proposed, which improves the FR2 power consumption, but limits the additional scheduling complexity impact on the NW. 
[bookmark: _Toc242573354]Background
RAN plenary did not reach consensus on cDRX enhancements for REL-16 [1, 2]. No changes to the NR UE power saving WID were agreed [3]. 
RAN2 organized an email discussion where stage 3 details were discussed further: 
[107bis#49][NR TEI16] cDRX enhancement for CA (Ericsson)
	Intended outcome: Arrive at an agreeable CR
	Deadline: Next Meeting
Discussion
Cell individual cDRX configuration and operations have been discussed in different releases for different features. But from a NW scheduling perspective it is complex when cells need to be scheduled at different (random) times. A common DRX operation of all the serving cells is preferred from a NW scheduling perspective:
Observation: To limit the impact on the NW scheduling complexity a common DRX operation should be retained as much as possible.
A common DRX operation is retained to a great extend when:
1. Cells become available for scheduling at the same time
1. A second group of cells may stop monitoring PDCCH earlier compared to the other cells
The scheduling complexity impact is limited when only a second group of cells (e.g. FR2 cells) goes to sleep earlier, and thus can reduce power consumption. FR2 cells operate with a different numerology compared to FR1, therefore the OnDuration can be shorter compared to FR1, while providing the same number of PDDCCH occasions. Given the (much) higher power consumption to monitor PDCCH in FR2, a shorter (more aggressive) drx-InactivityTimer in FR2 is motivated. From power saving analysis it appears that PDCCH monitoring may consume up to 50% of the total consumption, i.e. reducing the PDCCH monitoring is significant for the overall UE power consumption [4].  
When individual cells would be available for scheduling at different times this would have great impact on the scheduling complexity. A DRX operation, following rule 1 and 2 above, is exemplified in the figure below: 
[image: ]
The OnDuration of all the cells starts at the same time, but a drx-InactivityTimer2 and a drx-onDurationTimer2 allows some cells (e.g. FR2 cells) to sleep earlier: 
Based on discussions on the stage 3 details, it should be clear to companies what the actual proposal is about. It is assumed that further discussions on the details is required, but a high level agreement to introduce the feature could be made, and the details could be sorted out further: 
Proposal: A second group of serving cells can be configured with a different DRX inactivity timer and DRX on duration timer with CA in REL-16 in NR.
The draft CRs for 38.321 [5] and 38.331 [6] are submitted as company draftCRs. For summary and proposed way forward for the email discussion, see [7].
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss dual cDRX operation in REL-16 in NR to improve the power consumption when both FR1 and FR2 cells are configured with CA: 
Proposal: A second group of serving cells can be configured with a different DRX inactivity timer and DRX on duration timer with CA in REL-16 in NR.
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