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Introduction
This document presents the different contributions in RAN1 #96 in the agenda item 6.2.2.1, Group wake-up signal for NB-IoT [1]-[14].
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WUS multiplexing
How to multiplex group WUS and legacy WUS?
Legacy WUS partitioning:	Ericsson
Carrier:				Ericsson, Sony
SS-CDM+TDM:			Huawei, Nokia, Qualcomm
TDM:				Intel, Lenovo, MediaTek, Docomo, Samsung, Sharp, Sony, ZTE, vivo

Possible agreement
Group WUS and legacy WUS are time multiplexed, i.e., they do not share the same gap lengths. FFS defining the gap lengths for group WUS.

How to multiplex UE groups in group WUS?
SS-CDM:			Ericsson, Intel, LG, MediaTek, Docomo, Sharp, Sony
SS-CDM (+ TDM):	Huawei, Qualcomm, ZTE, vivo

Possible agreement
UE groups sharing the same resource set are multiplexed by single sequence CDM. FFS if more than one resource set is configurable.

Possible agreement
Up to two group WUS resources may be configured time multiplexed. SS-CDM is applied within the respective resources if more UE groups are configured. FFS whether one of the WUS resources may be shared with legacy WUS and, if so, how to achieve acceptable false paging performance for both the legacy WUS UEs and group WUS UEs that are allocated to the shared resource.

What should be the WUS sequence of the common group if group WUS and legacy WUS share resources?
Partitioned legacy WUS seq.:				Ericsson
Legacy WUS seq. in legacy WUS loc.:		Huawei, LG, Qualcomm
Non-legacy WUS seq. in legacy WUS loc.:	Nokia, ZTE
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Should group WUS support paging of more than one but less than all UE groups sharing a resource set? (That is, how many UE groups should a UE be required to detect?)
No (2 seq.):	Huawei
Yes (>2 seq):	Sharp, ZTE
	Maybe (FFS):	Sony, vivo

Possible agreement
Further evaluate the benefits and costs with more grouping levels, i.e., subgroups of subgroups.

What is the maximum number of UE groups supported by group WUS? 
2:		MediaTek
4:		Intel, MediaTek, Nokia, Samsung, ZTE
≥6:		Sony
≥8:		Huawei
Many:	Ericsson

Possible agreement
The maximum number of UE groups is determined when the group WUS sequence is agreed.
Sequence design
How is the group WUS sequence designed? Legacy WUS + 
Phase shift:	Ericsson, ZTE
Scrambling:	Intel, LG, Qualcomm
Cover codes:	LG
Gold codes:	Qualcomm

Under what conditions should the sequence design be evaluated (shared with LTE-MTC)?
· [xx, yy] µs detection window
· 50 Hz frequency error
· EPA Channel model with 1 Hz Doppler
· 1% false detection rate w.r.t. AWGN
· Assessed in terms of CDF vs. SNR for maximum cross sequence correlation value within detection window in relation to AWGN threshold

Possible agreement
The different candidates for the group WUS sequence design are evaluated according to the following parameters (possibly shared with LTE-MTC):
· [2.33 CP, X CP] detection window
· 50 Hz frequency error
· EPA Channel model with 1 Hz Doppler
· 1% false detection rate w.r.t. AWGN
· Presented as a CDF of maximum cross sequence correlation values within detection window in relation to AWGN threshold.
Miscellaneous
Should a UE be required to monitor WUS in multiple resource locations?
	No:	Sony, Ericsson

Possible agreement
A UE is only required to monitor WUS in one WUS (T/F) resource location.

Bases for UE grouping (RAN2):
	Mobility:			Ericsson
	Non-uniform distribution:	LG
	Service-based:		Lenovo
	DRX vs eDRX:		Nokia, Sharp
	Coverage levels:		Nokia
	WUS gaps:			Sharp
	WUS for SI updates:	ZTE

UE group configuration aspects:
	Single group configuration:						Nokia
	Configuration valid for all WUS gaps:					Nokia
	Configure number of groups per WUS gap:					Samsung, ZTE (ffs)
	Relative group sizes controlled by eNB:					Nokia
	Consider ratio of group WUS UEs to legacy WUS UEs:			Qualcomm
	Use paging carrier weight to determine number of UE groups:		Sharp
	Number of UE groups configured in SIB:					ZTE
	Use legacy WUS resources if legacy WUS not configured:		vivo
Support WUS for Enhanced Coverage Restricted UEs			LG
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