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Introduction
In the Rel-16 WID, one of the objectives is to introduce [1]:
	Improved DL transmission efficiency and/or UE power consumption:
•	…
•	Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]


 With respect to the above objective, the following agreements were made in RAN1 #98 [2]:
	[bookmark: _Toc21948630]For group WUS resources sharing WUS gap, per default, the number of UE groups per resource is configured for all group WUS resources. Optionally, the number of UE groups for each WUS resource can be configured individually.

The number of UE groups per WUS resource is 1, 2, 4, or 8
[bookmark: _Toc21948638]
The optional eDRX configurability and configuration values regarding the number of consecutive POs a WUS is associated same as in Rel-15 legacy WUS.
[bookmark: _Toc21948643]


The group WUS resource that may coincide with legacy WUS is assigned  and the preceding group WUS resource is assigned .
[bookmark: _Toc21948644]
The group WUS base sequence is initialized according to
[image: ]
where  is given by the resource configuration

Regarding group WUS configuration for different gap durations (DRX, short eDRX and long eDRX), the following applies:
· If eDRX long gap is configured but no group WUS configuration for that gap is provided, the eDRX short gap configuration shall be used if configured, otherwise the DRX configuration shall be used.
· If eDRX short gap is configured but no group WUS configuration for that gap is provided, the DRX gap configuration shall be used.

[bookmark: _Toc22132171]Design pre-defined method to allow alternating UE group to monitor different WUS resources at different POs implicitly.
· [bookmark: _Toc22132172]FFS: Consider both cell-specific DRX cycle and UE-specific DRX cycle.
· [bookmark: _Toc22132173][bookmark: _Toc22132174]At least the following parameters are used in the pre-defined method
· [bookmark: _Toc22132175]H_SFN of current PO
· DRX cycle


Below, a summary or the contributions for RAN1 #99 is provided. The summary is based on the contributions in [3]-[10].
[bookmark: _Ref178064866]Discussion
How is group WUS enabled in relation to legacy WUS?
Independent enabling of legacy WUS and group WUS		Nokia
RAN2 #107bis: Rel-16 WUS can be configured without Rel-15 WUS.
[bookmark: _Toc24779585]Independent enabling of legacy WUS and group WUS is already agreed.

What behavior shall a group WUS UE have if group WUS is not enabled but legacy WUS is?
UE falls back to legacy WUS if group WUS is not enabled	Nokia
RAN1 #94bis: A Rel-16 group WUS capable UE shall also be capable of Rel-15 legacy WUS
[bookmark: _Toc24779588]A group WUS UE falls back to legacy WUS if group WUS is not configured.

How is common WUS specified?
g = 0 unless shared resource and common WUS is different from legacy WUS in which case g = 126
Ericsson
g = 126 unless common WUS is configured to be legacy WUS for which case g = 0	Qualcomm, ZTE
[bookmark: _Toc24779589]For common WUS, g = 126 unless in a shared resource and common WUS is configured to be legacy WUS in which case g = 0.

How is the relation between a UE’s HL UE grouping and PHY WUS resource/UE group mapping specified?
	Determine g per resource (present expressions)	Ericsson, NTT DOCOMO
Use joint grouping for determination of g		Huawei
Leave to RAN2						ZTE, Ericsson, Qualcomm, [NTT DOCOMO]
[bookmark: _Toc24779590]RAN2 to determine the mapping between higher layer grouping and grouping used to determine UE group per resource.

What are the conditions for alternation?
Indicate alternation in SI 						Ericsson
Implicit when 2 group WUS resources are configured		LGE, Qualcomm
[bookmark: _Toc24779586]Indication of alternation may be more critical in LTE-MTC, hence it may be beneficial to wait until an agreement has been made in that session first.

Basis for alternation
	Alternation based on WUS resources				Ericsson, Qualcomm*, ZTE
Consider case where WUS resource configurations differ	Huawei, Nokia
Highest value of cell and UE specific DRX cycle lengths		Nokia
Based on HSFN and SFN						Ericsson, Huawei, Qualcomm, Sony, ZTE
*At least for the case legacy WUS is not common WUS
[bookmark: _Toc24779587]No need to narrow down alternation basis at this point.

Detailed alternation expression
				Ericsson

	Huawei

	Qualcomm

			ZTE
[bookmark: _Toc24779591]Select one of the above alternation schemes.

Miscellaneous
Allow DL gaps between WUS resources if :	Huawei
Support different starting frames in coverage restricted UEs:		LGE
Weighting is not supported:							NTT DOCOMO, ZTE

Conclusion
In the previous sections we made the following observations: 
Observation 1	Independent enabling of legacy WUS and group WUS is already agreed.
Observation 2	Indication of alternation may be more critical in LTE-MTC, hence it may be beneficial to wait until an agreement has been made in that session first.
Observation 3	No need to narrow down alternation basis at this point.

Based on the discussion in the previous sections we propose the following:
Proposal 1	A group WUS UE falls back to legacy WUS if group WUS is not configured.
Proposal 2	For common WUS, g = 126 unless in a shared resource and common WUS is configured to be legacy WUS in which case g = 0.
Proposal 3	RAN2 to determine the mapping between higher layer grouping and grouping used to determine UE group per resource.
Proposal 4	Select one of the above alternation schemes.
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