3GPP TSG-RAN WG1 Meeting #94bis	R1-1811664
Chengdu, P.R. China, October 8th – 12th 2018

Agenda Item:	6.2.2.1
Source:	Ericsson
Title:	Feature summary of UE-group wake-up signal for NB-IoT
Document for:	Discussion, Decision

Introduction
[bookmark: _GoBack]This is the feature summary of the RAN1 #94bis contributions for UE-group wake-up signal for NB-IoT [1] – [12]. However, the summary starts with an LTE-MTC agreement from RAN1 #94 that wasn’t agreed for NB-IoT.
[bookmark: _Ref178064866]Discussion
MTC agreements from RAN1 #94 and #94bis
The following agreement was made in RAN1 #94 for eMTC but not for NB-IoT:
Agreement
· UE-group MWUS is supported based on eNB’s and UE’s capability.
· Whether the network supports UE-group MWUS is done by higher layer signaling.
· FFS: The number of UE groups is configured by SIB.
Note that the UE-group MWUS is UE optional
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc526830122]UE-group NWUS is supported based on eNB’s and UE’s capability.
[bookmark: _Toc526830123]Whether the network supports UE-group NWUS is done by higher layer signaling.
[bookmark: _Toc526830124]FFS: The number of UE groups is configured by SIB.
[bookmark: _Toc526830125]Note that the UE-group NWUS is UE optional

The following agreement was made earlier in RAN1 #94bis for eMTC:
	Agreement
UE grouping is based on at least UE ID or some function of UE ID
See Sec. 2.2.3 for proposal.
Summary of contributions for RAN1 #94bis
Group WUS requirements
What paging requirements should group WUS fulfil?
Page single group WUS UEs:				Ericsson
Page legacy and all group WUS UEs:			Ericsson
Page legacy UEs without group WUS:			Ericsson
Page all group WUS UEs (and no legacy UEs):			

[bookmark: _Toc525930330][bookmark: _Toc526830126] Group WUS must achieve at least the following requirements:
a. [bookmark: _Toc525930331][bookmark: _Toc526830127]Simultaneously paging all legacy WUS UEs and group WUS allocated to the same PO,
b. [bookmark: _Toc525930332][bookmark: _Toc526830128]Independently paging legacy UEs without waking up Rel-16 UEs, and,
c. [bookmark: _Toc525930333][bookmark: _Toc526830129]Individually paging group WUS UEs with group WUS.

Legacy WUS compatibility
Strive for backwards compatibility with legacy WUS in design of group WUS?
	Yes:	Ericsson, LGE, Nokia, DoCoMo
[bookmark: _Toc526830130]Group WUS should allow for co-existence with legacy WUS.

Fallback to legacy WUS behavior if group WUS is not enabled in cell?
	Yes:	Ericsson, Nokia, ZTE, Fraunhofer
[bookmark: _Toc526830131]Support fall-back to legacy WUS in a cell if that is enabled and group WUS is not.

[bookmark: _Ref526764844]UE-grouping
What basis should be used for UE-grouping (from a RAN1 perspective)?
UE ID:		Ericsson, Intel, LGE, MediaTek, DoCoMo, Nokia, Qualcomm, Samsung, ZTE, Fraunhofer
	Coverage:		Nokia (ffs)
	Gap:			Nokia (ffs), Qualcomm, Samsung, ZTE, MediaTek
	DRX/eDRX:		Nokia (ffs), Qualcomm, ZTE, Fraunhofer (ffs), MediaTek, Samsung
	% legacy UEs:	Qualcomm
	Up to RAN2:		Huawei
[bookmark: _Ref526497265][bookmark: _Toc526830132]From a RAN1, perspective, UE grouping is based on at least UE ID or some function of UE ID.

What should be the number of UE groups?
Configurable:	Huawei, Nokia, Qualcomm
	3-4:			Nokia
	4:			Intel, MediaTek, ZTE
	5:			Intel
	12 (11+1):		Ericsson
No common understanding yet.

Should there be a common group comprising all UE-groups (sharing group WUS resources)?
	Yes:	Ericsson, Huawei, Intel, LGE, Nokia, Samsung, ZTE, DoCoMo
[bookmark: _Toc526830133]Group WUS includes a common WUS for all UE-groups (sharing group WUS resources).

Multiplexing
How should legacy WUS and group WUS be multiplexed?
Carrier (HL):		Ericsson
	TDM:			DoCoMo (ffs), ZTE (ffs)
	FDM:			DoCoMo (ffs), ZTE (ffs)
	Single-CDM:		Ericsson, ZTE (ffs)
No common understanding yet.

How should groups within group WUS be multiplexed?
	TDM:				Huawei, Intel, MediaTek, Qualcomm, Samsung, ZTE, Fraunhofer
	CDM (single/multi):	DoCoMo (ffs), Qualcomm(ffs), Fraunhofer
	Single CDM:			Ericsson, Huawei, LGE, ZTE
No common understanding yet.

What are the possible multiplexing schemes for group WUS?
	FD-OCC:			Ericsson
	Scrambling:			LGE
	Root index:			Huawei
	Phase shift:			Huawei
	Shifted scrambling:	Intel
[bookmark: _Hlk526824744][bookmark: _Toc526830134]A group WUS sequence is a single sequence based on legacy WUS and UE-group ID.

Signaling
How should group WUS be enabled and, if needed, configured?
	SIBx-BR:		Ericsson, Intel, Qualcomm
	Dedicated RRC:	MediaTek
[bookmark: _Toc526830135]Enabling and configuration group WUS is signaled in SI.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	UE-group NWUS is supported based on eNB’s and UE’s capability.
	Whether the network supports UE-group NWUS is done by higher layer signaling.
	FFS: The number of UE groups is configured by SIB.
	Note that the UE-group NWUS is UE optional
Proposal 2	Group WUS must achieve at least the following requirements:
a.	Simultaneously paging all legacy WUS UEs and group WUS allocated to the same PO,
b.	Independently paging legacy UEs without waking up Rel-16 UEs, and,
c.	Individually paging group WUS UEs with group WUS.
Proposal 3	Group WUS should allow for co-existence with legacy WUS.
Proposal 4	Support fall-back to legacy WUS in a cell if that is enabled and group WUS is not.
Proposal 5	From a RAN1, perspective, UE grouping is based on at least UE ID or some function of UE ID.
Proposal 6	Group WUS includes a common WUS for all UE-groups (sharing group WUS resources).
Proposal 7	A group WUS sequence is a single sequence based on legacy WUS and UE-group ID.
Proposal 8	Enabling and configuration group WUS is signaled in SI.
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