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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.



Agreement in RAN1#91:
	Agreement
At least in a UE’s DRX cycle, one WUS informs UE whether to monitor the PO in a single DRX cycle

Working assumption
· At least in a UE’s DRX cycle, how the UE knows the WUS time location, is:
· A WUS has a time location which is configurable with respect to the associated PO(s) location(s)
Agreement
· There is at least one WUS parameter determined by at least SI for at least IDLE_MODE UE.
· The [maximum] WUS length in a cell is configurable
· Further study the benefits of potential diversity methods in WUS design
· Further study the benefits of potential inter-cell interference randomization methods in WUS design

Agreement
Send LS (R1-1721278) capturing WUS features to RAN2 – Magnus (Ericsson) – Final LS is agreed in R1-1721282




WUS or DTX with or without new periodic sync signals  No majority view yet
· 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 (8)
· Alt1a New sync signal in conjunction with WUS (7)
· Nokia, NSB (new sync signal per DRX), Sony, Intel, Sierra, ZTE, SaneChips
· Alt1b New sync signal separate from WUS (4)
· Ericsson, Intel, Sierra, Samsung

· Alt2 ‘Wake-up signal or DTX’ without new periodic sync signal (5)
· Alt2a WUS/DTX with sync function (3)
· Huawei, HiSilicon, OPPO
· Alt2b Cell-specific WUS with sync function + PO-specific WUS (2)
· ZTE, SaneChips

· FFS (1)
· Qualcomm (new sync signal is not needed for DRX, but may need for eDRX)


WUS or DTX configuration 

Open issue #1 Confirm WA  No objection
· At least in a UE’s DRX cycle, how the UE knows the WUS time location, is: A WUS has a time location which is configurable with respect to the associated PO(s) location(s)
· Yes: Qualcomm

Possible proposal#1:
· Confirm WA 
· At least in a UE’s DRX cycle, how the UE knows the WUS time location, is: A WUS has a time location which is configurable with respect to the associated PO(s) location(s)

Open issue #2 Network enable/disable WUS  No objection, similar as that of NB-IoT WUS
· Yes: Qualcomm, Nokia, NSB, Intel
Possible proposal#2:
· The network can enable or disable use of the WUS 
· How UE acquires information on WUS enabling/disabling is up to RAN2 decision

Open issue #3 WUS duration
· Configure max duration of WUS in SIB  No objection
· Yes (12): Huawei, HiSilicon, LGE, Samsung, Nokia, NSB, Vivo, Qualcomm, ZTE, SaneChips, Intel, Ericsson
· Whether WUS actual duration could be shorter than max duration  Slight majority on Alt1
· Alt1 Actual duration can be shorter than max duration (9) 
· Huawei, HiSilicon, Samsung, Nokia, NSB, Vivo, Qualcomm, Ericsson, Sierra
· Alt2 Actual duration is equal to max duration (4)
· ZTE, SaneChips, Intel, Sony
· How to indicate max duration of WUS  No majority view yet
· Alt1 explicit direct indication of an absolute value from a single list not depending on Rmax (4)
· Huawei, HiSilicon, Samsung, Intel
· Alt2 implicitly derived by using Rmax (5)
· Ericsson, Qualcomm, ZTE, SaneChips, LGE (using scaling factor or multiple lists depending on Rmax)
Possible proposal#3:
· The maximum duration of WUS is configured in SIB 
· WUS actual transmission duration can be shorter than the configured maximum duration of WUS.
· FFS the configuration of maximum duration of WUS is explicit or implicitly derived based on Rmax

Open issue #4 Gap from the end of [max] WUS duration to associated PO 
· The non-zero gap from the end of the configured [maximum] WUS duration to the associated PO is configurable  No objection, similar as that of NB-IoT WUS
· Yes: Ericsson, Samsung, Vivo, Nokia, NSB, Qualcomm
· How to configure the gap  No clear majority view yet
· Alt1 Configure one gap based on UE capability (4)
· Ericsson, Nokia, NSB, Vivo
· Alt2 Configure different gaps for DRX/eDRX based on UE capability (2)
· Qualcomm, Intel
· How to indicate the gap:  No majority view yet
· Alt1 Explicit (2): Ericsson (explicitly indicated in SIB), Vivo
· Alt2 Implicit (2): Samsung, Qualcomm (derived from starting position and duration)
· FFS (3): Huawei, HiSilicon, Intel (may related with whether WUS providing sync function for DRX case, not for eDRX case)
Possible proposal#4:
· The non-zero gap from the end of the configured [maximum] WUS duration to the associated PO is configurable
· FFS how to configure duration
· FFS the configuration is explicit or implicitly derived

Open issue #5 WUS align with the starting point or ending point  Majority view on Alt1
· Alt1 Align with starting point (8): Huawei, HiSilicon, Samsung, Qualcomm, Ericsson, LGE, Intel, Sierra
· Alt2 Align with ending point (3): Vivo, Nokia, NSB
Possible proposal#5:
· When WUS actual transmission duration can be shorter than the configured maximum duration of WUS, the actual WUS duration is transmitted aligning to the start of the configured maximum duration of WUS. 

Open Issue #6: WUS apply to all the UEs or a sub-group of UEs monitoring a PO Slight majority on Alt2
· Alt1 configure WUS to apply to all the UEs only (3)
· Samsung, ZTE, SaneChips
· Alt2 configure WUS to apply to all the UEs or a sub-group of UEs (6)
· Huawei, HiSilicon, OPPO, LGE, Qualcomm, Intel
· FFS (1): Ericsson

Note: RAN2 LS to RAN1: R1-1801306 (R2-1714008) on wake-up signal for NB-IoT and eMTC, 
· From RAN2 perspective, it is feasible to configure the WUS to be applied to a group of UEs associated to one PO. It should be noted that some companies have raised concerns about the benefit and added complexity.

Possible proposal#6:
· [bookmark: _GoBack]eNB configures the WUS to be applied to all the UEs or a group of UEs associated to one PO.

Open issue #7 Configure one WUS for one or more than one POs for eDRX case  No majority view yet
· Alt1 1-to-N (2)
· Qualcomm, Ericsson
· Alt2 1-to-1 only (3)
· LGE, Samsung, Intel
· FFS (2): Huawei, HiSilicon

Note: RAN2 LS to RAN1: R1-1803313(R2-1803798) on wake-up signal for NB-IoT and eMTC, 
· From RAN2 perspective, it is feasible to apply one wake-up signal to multiple POs in a PTW. The number of POs mapped to one WUS should be configurable by the eNB.

WUS sequence for efeMTC  No majority view yet
· Alt1: reuse the WUS sequence for feNB-IoT as the starting point (6)
· Huawei, HiSilicon, ZTE, SaneChips, OPPO, Qualcomm
· Alt2: not reuse the WUS sequence for feNB-IoT but design a new sequence (5)
· Atl2a ZC-based (2): Sony, LGE
· Alt2b m-sequence (3): Ericsson, Samsung, Intel

WUS transmission for efeMTC 
· Supporting transmission diversity for WUS (7)  No objection, similar as that of NB-IoT WUS
· Yes: Ericsson, Huawei, HiSilicon, Samsung, Sony, Qualcomm, Intel
· Supporting power boosting for WUS (2)  No majority yet
· Yes: Qualcomm, Intel
· Supporting hopping for WUS  No majority view yet
· Yes (3): ZTE, SaneChips, Sony
· No (1): Samsung

Possible proposal#7:
· UE can assume all the REs for transmission of WUS in a given subframe use the same antenna port
· The UE shall not assume the transmission of WUS in more than X consecutive subframes use same antenna port
· FFS: value of X

Power saving signals for C-DRX  Majority view on Yes, but C-DRX case may be deprioritized after I-DRX case
· Yes (8): Huawei, HiSilicon, ZTE, SaneChips, Vivo, LGE, OPPO, Qualcomm
· FFS (3): Ericsson (deprioritize case of C-DRX), Intel, Sierra


Appendix: Contributions used as basis for the summary
Some companies’ views were taken from contributions in AI 6.2.5.3.
	R1-1801430
	On 'wake-up signal' for eFeMTC
	Huawei, HiSilicon

	R1-1801483
	Downlink channel power efficiency for MTC
	Ericsson

	R1-1801504
	On wake-up signals for efeMTC
	vivo

	R1-1801616
	Power consumption reduction for physical channels for MTC
	ZTE, SaneChips

	R1-1801925
	DL power consumption reduction for eMTC
	Samsung

	R1-1802056
	Considerations on WUS for efeMTC
	Sony

	R1-1802139
	Considerations on the DL power consumption reduction for efeMTC
	Guangdong OPPO Mobile Telecom

	R1-1802163
	Discussion on wake up signal in MTC
	LG Electronics

	R1-1802255
	Wake-up signal for efeMTC
	Nokia, Nokia Shanghai Bell

	R1-1802326
	Efficient monitoring of DL control channels
	Qualcomm Incorporated

	R1-1802373
	Power saving signal for efeMTC
	Intel Corporation






