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Introduction
This is the summary for the 6.2.5.3 providing questions and proposals for agreement on the remaining details on power saving signals based on the views expressed by companies in the contributions listed in the appendix. 

Power saving signal design
Agreement in RAN1#90bis:
	Working assumption:
· For idle mode,
· In specifying a power saving physical signal to indicate whether the UE needs to decode subsequent physical channel(s) for idle mode paging, select a candidate among the following power saving physical signals:
i. ‘Wake-up signal or DTX’ with new periodic sync signal
ii. ‘Wake-up signal or DTX’ without new periodic sync signal
· Study till the next meeting how to ensure sufficient sync performance.
i. Consider potential synergies with the WI objective on Reduced system acquisition time.
· Consider impacts from mobility.



WUS or DTX with or without new periodic sync signals 
· For idle mode,
· In specifying a power saving physical signal to indicate whether the UE needs to decode subsequent physical channel(s) for idle mode paging, select a candidate among the following power saving physical signals:
· Alt1: ‘Wake-up signal or DTX’ with new periodic sync signal
· Ericsson, Nokia, Nokia Shanghai Bell, Sony
· Alt2: ‘Wake-up signal or DTX’ without new periodic sync signal
· Huawei, HiSilicon, ZTE, SaneChips
· FFS on detection performance, system overhead and UE complexity
· Vivo, LGE, Intel, Qualcomm
Other alternatives to change the WA:
· No ‘Wake-up signal or DTX’ but specific a new periodic sync signal
· Sierra Wireless, Samsung
Observations:
· No clear majority yet and may need further study on the new sync signal in the perspective of detection performance, system overhead and UE complexity, etc..
WUS or DTX configuration 
Similar discussion as that in feNB-IoT:
Open Issue #1: Configure one WUS for one or more than one POs
· In a UE’s DRX cycle, one WUS informs UE whether to monitor the PO in a single DRX cycle 
· Yes: Huawei, HiSilicon, Qualcomm, Ericsson, Nokia, Nokia Shanghai Bell,
· In a UE’s eDRX cycle, whether eNB can configure WUS being applied to more than one POs in a PTW 
· Yes: Samsung, Huawei, HiSilicon, Qualcomm
· No: Nokia, Nokia Shanghai Bell, LGE, Ericsson
Observations:
· For single DRX cycle, majority views to configure one WUS per PO.
· For eDRX, no clear majority yet and need to wait for the RAN2 response on the feasibility

Open Issue #2: Configure WUS to apply to all the UEs or a sub-group of UEs
· Alt1: configure WUS to apply to all the UEs only
· Samsung
· Alt2: configure WUS to apply to all the UEs or a sub-group of UEs
· Huawei, HiSilicon, OPPO, Qualcomm
· FFS: LGE
Observations:
· No clear majority yet and need to wait for the RAN2 response on the feasibility

Open Issue #3: Gap between WUS and PO
· Alt1: Predefined gap between WUS and PO
· Samsung
· Alt2: Configurable gap between WUS and PO 
· Ericsson, ZTE, SaneChips, Nokia, Nokia Shanghai Bell, LGE, OPPO, Qualcomm 
· FFS on how to configure the gap
Observations:
· Majority views to support configurable gap between WUS and PO

Open Issue #4: Configure the WUS starting point or ending point relative to PO 
· Alt1 align ending point: Ericsson, LGE
· Alt2 align starting point: Samsung
· FFS: Nokia, Nokia Shanghai Bell
Observations:
· No clear majority yet and need further comparison

WUS sequence for efeMTC 
· Alt1: reuse the WUS sequence for feNB-IoT as the starting point
· Huawei, HiSilicon, ZTE, SaneChips, OPPO, Qualcomm
· Alt2: not reuse the WUS sequence for feNB-IoT but design a new sequence
· LGE
· FFS: Ericsson (ZC-based) 

Observations:
· No clear majority yet and may need further discussion after decision of WUS sequence for feNB-IoT.

WUS sequence transmission for efeMTC 
· Supporting transmission diversity for WUS: Ericsson, Huawei, HiSilicon, Sony, Qualcomm
· FFS on the details
· Supporting hopping for WUS: ZTE, SaneChips, Sony
· FFS on the details

Observations:
· Some companies propose to support transmission diversity and/or hopping for WUS.

Power saving signals for CONN mode 
Similar discussion as that in feNB-IoT
· No: Ericsson, Samsung
· Yes: Huawei, HiSilicon, ZTE, SaneChips, Vivo, LGE, OPPO, Qualcomm
· FFS on the power saving signal design based on WUS/DTX or DCI-based.
Observations:
· Slight majority on supporting power saving signals for CONN mode but may be deprioritized after the discussion of WUS for idle mode

Appendix: Contributions used as basis for the summary
Some companies’ views were taken from contributions in AI 6.2.5.3.
	R1-1719351
	Downlink channel power efficiency for MTC
	Ericsson

	R1-1719463
	On 'wake-up signal' for eFeMTC
	Huawei, HiSilicon

	R1-1719728
	Power consumption reduction for physical channels for MTC
	ZTE, SaneChips

	R1-1719754
	Remaining issues for wake-up signal for efeMTC
	vivo

	R1-1719875
	Discussion on wake up signal in MTC
	LG Electronics

	R1-1720000
	Considerations  on the DL power consumption reduction for efeMTC
	Guangdong OPPO Mobile Telecom

	R1-1720042
	Power saving signal for efeMTC
	Intel Corporation

	R1-1720128
	Wake-up signal for efeMTC
	Nokia, Nokia Shanghai Bell

	R1-1720156
	Idle Mode Power Efficiency Reduction
	Sierra Wireless, S.A.

	R1-1720261
	DL power consumption reduction for eMTC
	Samsung

	R1-1720417
	Efficient monitoring of DL control channels
	Qualcomm Incorporated

	R1-1720467
	WUS evaluations for efeMTC
	Sony






