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Introduction
Below, further topics of NB-IoT group WUS are presented, based on all Tdocs presented under agenda item 6.2.2.1 at RAN1 #95 [1] - [14].
Prior NB-IoT sessions at RAN1 #95 have resulted in the following agreements:
Agreement
UE group ID is used as a parameter to generate WUS UE group sequence(s)
Agreement
One group WUS is designed as a single sequence
[bookmark: _Toc529800363]Agreement
[bookmark: _Toc529800364]Further study false detection (cross/auto correlation) performance properties for the following designs:
· [bookmark: _Toc529800365]legacy WUS + cover codes,
· [bookmark: _Toc529800366]legacy WUS + shifted scrambling codes,
· legacy WUS + phase shift + cover code + scrambling bits
· [bookmark: _Toc529800367]Including combinations of phase shift, cover code, and/or scrambling bits
· Other designs are not precluded.
[bookmark: _Toc529800358]Agreement
[bookmark: _Toc529800359]The number of UE groups is configurable and broadcasted in SIB.
· FFS: Further details on the number of UE groups. For example, whether it is per PO or per gap configuration of a PO.
[bookmark: _Toc529800360]Possible Agreement
RAN1 to determine the maximum number of UE groups
· Send an LS to RAN2 requesting them to determine the mapping rule or configuration of UE group.
Agreement
Multiplexing of Rel-16 UE groups is down-selected among
· Single sequence CDM is supported
· Single sequence CDM is supported and TDM can be additionally applied
· [bookmark: _Toc529800342]FFS: Configurability of CDM and/or TDM
Agreement
A common WUS is used to wake up all group WUS UEs monitoring the same WUS (time-frequency) resource if more than one UE group occupies the WUS resource.
· FFS: Whether the above is also applicable for Rel-15 WUS UEs
· FFS: Whether to support waking up a subset of all WUS UE groups

In addition, the following LTE-MTC agreements have been made in RAN1 #95:
Agreement 
For multiplexing between Rel-16 UE-group WUS and Rel-15 WUS, further evaluate and down select among the following options
· TDM
· FDM
· single-seq CDM
· single-seq CDM+TDM
· single-seq CDM+FDM
· FFS whether legacy WUS is the common WUS for all new UEs or only a part of new UEs.
Agreement
For multiplexing between different Rel-16 UE-group WUS, further evaluate and down select among the following options
· single-seq CDM
· FDM
· single-seq CDM+TDM
· single-seq CDM+FDM
Note: At least the maximum number of UE groups should be considered.
Agreement
The number of UE groups is configurable and broadcasted in SIB.
· FFS: Further details on the number of UE groups. For example, whether it is per PO or per gap configuration of a PO
Agreement
UE group ID is used as a parameter to generate WUS UE group sequence(s).

[bookmark: _Ref178064866]Discussion
Below, the different properties of group WUS for NB-IoT that have been treated in the above contributions are ordered according to property. Companies within [] may not explicitly have stated such an opinion but the opinion is instead concluded by the feature lead.
WUS multiplexing
How to multiplex legacy (Rel-15) WUS and group (Rel-16) WUS?
	Single sequence CDM: 	Ericsson
	TDM:				Intel, Samsung, Sharp, ZTE, vivo
	TDM+single seq. CDM:	Qualcomm
	Carrier-based mux:	Ericsson, Sony
	FFS:				DCM
[bookmark: _Toc529980151]For multiplexing between Rel-16 UE-group WUS and Rel-15 legacy WUS, further evaluate and down select among the following options
· [bookmark: _Toc529980152]TDM
· [bookmark: _Toc529980153]carrier-based mux
· [bookmark: _Toc529980154][bookmark: _GoBack]single-seq. CDM
· [bookmark: _Toc529980155]single-seq. CDM+TDM
[bookmark: _Toc529980156][bookmark: _Hlk529883227]FFS whether legacy WUS is the common WUS for all new UEs or only a part of new UEs.

What is the maximum number of UE groups?
	4:		Intel, MediaTek, Nokia, Samsung, ZTE
	>6:		Sony
	>8:		Huawei
	11-12:	Ericsson
[bookmark: _Toc529980157]Further study UE power performance results for different maximum numbers of UE groups.
Configuration
How are UEs allocated to UE groups (e.g., explicit or implicit)?
	Up to RAN2:	Ericsson
FFS:		Nokia
[bookmark: _Toc529980158]RAN1 to determine the maximum number of UE groups
· [bookmark: _Toc529980159]Send an LS to RAN2 requesting them to determine the mapping rule or configuration of UE group.

What gap lengths may be configured for group WUS?
	Reuse legacy (Rel-15) gap config	Ericsson, Samsung
[bookmark: _Toc529980160]Rel-16 group WUS use the same gap configurations as for Rel-15 legacy WUS except for differences from possible TDM.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For multiplexing between Rel-16 UE-group WUS and Rel-15 legacy WUS, further evaluate and down select among the following options
· TDM
· carrier-based mux
· single-seq. CDM
· single-seq. CDM+TDM
FFS whether legacy WUS is the common WUS for all new UEs or only a part of new UEs.
Proposal 2	Further study UE power performance results for different maximum numbers of UE groups.
Proposal 3	RAN1 to determine the maximum number of UE groups
· Send an LS to RAN2 requesting them to determine the mapping rule or configuration of UE group.
Proposal 4	Rel-16 group WUS use the same gap configurations as for Rel-15 legacy WUS except for differences from possible TDM.
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