[bookmark: OLE_LINK1]3GPP TSG RAN WG1 Meeting #105-e                      	          R1-2104435
e-Meeting, May 10th – 27th, 2021

Agenda Item:	8.7.3
Source:	Spreadtrum Communications
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Title:	Discussion on other power saving techniques
Document for:	Discussion and decision
[bookmark: Source][bookmark: DocumentFor]
Introduction
During RAN#90, the potential enhancement items for Secondary DRX were proposed and are as follows [1]:
	[bookmark: _Ref58263657][bookmark: OLE_LINK5]Topic 1: The potential enhancement items for 2nd DRX in Rel-17 include:
a) Specify UE behaviors that enable joint configuration between secondary DRX group and DCP/wakeup signalling, SCell dormancy, or cross-carrier scheduling
b) [bookmark: OLE_LINK6]Specify means to enable selective wakeup of one or both DRX groups upon DCP/wakeup signalling indication
c) Specify means to wake up one DRX group from another by a MAC CE
d) Enable UE to report UE assistance information for preferred DRX for either default DRX group or the secondary DRX group
e) Other potential enhancement item not listed in the above; please specify, if any


After discussion, the conclusion are as follow [2]:
	Conclusion: 
There is no consensus to include Secondary DRX enhancement in Rel-17 (neither under WI UE Power Saving enhancements for NR NR_UE_pow_sav_enh nor under TEI17)


The enhancement to Rel-16 Secondary DRX feature inclusion in a future release is not precluded. Therefore, in this contribution, we discuss the motivation and feasibility on potential enhancements for Secondary DRX.
Discussion
The secondary DRX group was introduced in Release 16. It aimed to reduce UE power consumption for FR2 to enable FR2 cells quickly to go to sleep by allowing the cell with shorter drxOnDurationTimer and drxInactivityTimer. The description of secondary DRX group can be found in 38.321[3].
	Serving Cells of a MAC entity may be configured by RRC in two DRX groups with separate DRX parameters. When RRC does not configure a secondary DRX group, there is only one DRX group and all Serving Cells belong to that one DRX group. When two DRX groups are configured, each Serving Cell is uniquely assigned to either of the two groups. The DRX parameters that are separately configured for each DRX group are: drx-onDurationTimer, drx-InactivityTimer. The DRX parameters that are common to the DRX groups are: drx-SlotOffset, drx-RetransmissionTimerDL, drx-RetransmissionTimerUL, drx-LongCycleStartOffset, drx-ShortCycle (optional), drx-ShortCycleTimer (optional), drx-HARQ-RTT-TimerDL, and drx-HARQ-RTT-TimerUL. It can be seen from the above that except for drx-onDurationTimer and drx-InactivityTimer, the secondary DRX has the same parameters with DRX group.


According to 38.321, when the secondary DRX group is configured, its DRX timers share with the primary DRX group except for the drx-onDurationTimer and the drx-InactivityTimer, since the same drx-onDurationTimer and drx-InactivityTimer is not friendly to FR2 from the perspective of power saving. 
Wake-up signal(WUS) and SCell dormancy are also introduced in Release 16 for the purpose of power saving, but considering the potential impact on RAN1, the secondary DRX group is not simultaneously configured with WUS PDCCH or SCell dormancy indication in the current spec. However, this restriction may affect the flexibility of WUS or Scell dormancy indication and the further power saving gain acquisition. For example, the selected wakeup of DRX groups were not supported in Rel-16 UE power saving feature due to the overlapped with SCell dormancy. Therefore, it is necessary to study the enhancements of Secondary DRX. 
First of all, the interaction between WUS and secondary DRX group should be considered. According to 38.213[4], WUS PDCCH is located before DRX-Onduration and UE does not monitor WUS PDCCH during DRX Active Time. If WUS is simultaneously configured with the secondary DRX group, there may be situations where WUS monitoring occasion overlap with other Scell Active time, because other cell may have data for transmission. In such a situation, the UE is need to wake up and perform PDCCH monitoring. However, when there is no data on Pcell, PDCCH monitoring in Pcell is unnecessary, which is shown in Figure.1. 


Figure 1: The impact on the WUS indications with Secondary DRX group
Observation 1: If WUS is simultaneously configured with Secondary DRX, it may cause additional power consumption.
Secondly, the relationship between SCell dormancy group and secondary DRX group should be considered. As shown in figure 2, there is data reception in one SCell(such as SCell 2) within the SCell dormancy group and the other SCell has no data at all (such as SCell 1). if SCell dormancy indication is received, both Scells need switching to dormancy BWP, then the data transmission in Scell 2 will be interrupted. On the contrary, if both Scells maintain current active DL BWP, when there is no data on Scell 1, PDCCH monitoring in Scell 1 is unnecessary. 


Figure 2: The impact on the SCell dormancy indications with Secondary DRX group
Observation 2: If Scell dormancy is simultaneously configured with Secondary DRX, it may cause additional power consumption.
Above all, the enhancement of secondary DRX group should be studied.
[bookmark: _GoBack]Proposal 1：Support joint configuration between secondary DRX group and DCP/wakeup signalling, SCell dormancy.
Proposal 2：Support selective wakeup of one or both DRX groups upon DCP/wakeup signalling indication .
Conclusion
The observations and proposal are summarized as follows:
Observation 1: If WUS is simultaneously configured with Secondary DRX, it may cause additional power consumption.
Observation 2: If Scell dormancy is simultaneously configured with Secondary DRX, it may cause additional power consumption.
Proposal 1：Support joint configuration between secondary DRX group and DCP/wakeup signalling, SCell dormancy.
Proposal 2：Support selective wakeup of one or both DRX groups upon DCP/wakeup signalling indication.
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