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Introduction
One of the objectives with the Rel-16 WID for additional enhancements for NB-IoT is to specify [1]:
	Improved DL transmission efficiency and/or UE power consumption:
· …
· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]


Below is a composition of further topics to be treated. It includes untreated topics in the feature lead summary [2], as well as agreements that have been made for LTE-MTC group WUS but not for NB-IoT.
The group WUS agreements for NB-IoT that have been made so far at the present meeting are summarized below:
	[bookmark: _Ref5352343]Agreement
Up to 2 time-multiplexed WUS resources, for both legacy WUS and group WUS, may be configured. FFS whether a group WUS resource may be shared with legacy WUS or not.
For further discussion
Alternatives for multiplexing between legacy WUS and group WUS and the associated common WUS
Agreement
Group WUS location in relation to legacy WUS may be configured such that:
· [bookmark: _Hlk5352570]If one group WUS resource is configured, that group WUS resource may be configured to coincide with the legacy WUS resource or to occur immediately before the legacy WUS resource, and,
· If two group WUS resources are configured, the first group WUS resource coincides with the legacy WUS resource and the second group WUS resource occurs immediately before the first group WUS resource.
Agreement 
[bookmark: _Toc5640974]Group WUS sequence design is down selected between the following in RAN1#97
· Legacy WUS with shifted scrambling codes
· Legacy WUS with time-frequency short OCCs 
· Phase shifted legacy WUS using a suitable subset of the phase increments.
· Legacy WUS with Gold codes
Companies are encouraged to provide evaluation results.


Additionally, the following agreements have been made for LTE-MTC and may be relevant also for NB-IoT:
	Agreement
For evaluation purpose and down-selection on multiplexing schemes in RAN1#97:
· UE assumes the same WUS max duration and same transmit power for Rel-15 WUS and Rel-16 WUS 
Agreement
Rel-15 WUS and Rel-16 WUS can be configured on the same legacy WUS resource via SI
· FFS explicitly or implicitly
· Same WUS parameters are assumed for both Rel-15 and Rel-16 WUS in case both are on the same legacy WUS resource
Possible Agreement 
Configuration of WUS resources is per DRX/eDRX gap of the associated PO.
· Configuration of WUS resource includes the number of WUS resources in TDM/FDM if configurable.
· FFS the number of UE subgroups and UE distribution per WUS resource.


[bookmark: _Ref178064866]Fundamental group WUS functionality
Alternatives for multiplexing between legacy WUS and group WUS and the associated common WUS
[bookmark: _GoBack]Based on offline discussions, the below may be agreeable regarding how to multiplex legacy WUS and group WUS. Replace with LTE-MTC agreement.
[bookmark: _Toc5811404]For the case when a group WUS resource is configured to be shared with the legacy WUS resource, the common WUS is configured to be either
a. [bookmark: _Toc5811405]Common WUS is different from the legacy WUS, or
b. [bookmark: _Toc5811406]Common WUS is the legacy WUS.
[bookmark: _Toc5811407]FFS the common WUS for non-shared group WUS resources.
Group WUS power
Although no contribution treated this topic, it was discussed for LTE-MTC and the topic is probably less controversial for NB-IoT.
[bookmark: _Toc5811408]Group WUS use the same power level and maximum duration as legacy WUS.
Optional group WUS features
DRX/eDRX gap configuration
Should group WUS use the same configuration for all gap configurations or configured per gap?
	Same configuration for all gaps:		Ericsson, MediaTek
	Different configurations for all gaps:	Nokia, Qualcomm, Samsung, ZTE
[bookmark: _Toc5811409]Per default, all gaps use the same group WUS configuration regarding number of groups and group WUS resource allocation. Optionally, eDRX gap(s) may be configured individually if separate from the DRX gap.
UE grouping
Should the (average) number of UEs in each UE group be weighted by the network?
	Yes:	Nokia, LGE
	No:	Ericsson	
[bookmark: _Toc5811410][bookmark: _Hlk5810033]Send LS to RAN2 to ask whether the benefit and complexity are acceptable to RAN2 regarding introducing a weighting function such that the number of UEs monitoring a WUS resource may be altered based on that function.
Conclusion
[bookmark: _Hlk4060070]Based on the discussion in the previous sections we propose the following:
Proposal 1	For the case when a group WUS resource is configured to be shared with the legacy WUS resource, the common WUS is configured to be either
a.	Common WUS is different from the legacy WUS, or
b.	Common WUS is the legacy WUS.
FFS the common WUS for non-shared group WUS resources.
Proposal 2	Group WUS use the same power level and maximum duration as legacy WUS.
Proposal 3	Per default, all gaps use the same group WUS configuration regarding number of groups and group WUS resource allocation. Optionally, eDRX gap(s) may be configured individually if separate from the DRX gap.
Proposal 4	Send LS to RAN2 to ask whether the benefit and complexity are acceptable to RAN2 regarding introducing a weighting function such that the number of UEs monitoring a WUS resource may be altered based on that function.
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