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1	Introduction
[bookmark: _Ref178064866]In RAN1 #94, we have following agreements: 
Agreement
UE-group WUSs are only multiplexed in the same NB as associated PO
· FFS TDM/FDM/CDM for UE-group MWUS multiplexing
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 signalling.
· FFS: The number of UE groups is configured by SIB.
· Note that the UE-group MWUS is UE optional
Agreement
Rel-16 UE-group MWUS sequence should consider at least
· Fallback to legacy UE behavior
· Inter-cell interference randomization
· UE group ID for different UE-group MWUS
· Reuse of Rel-15 sequences is not precluded
· Effect of sequence detection on UE complexity
Agreement
Study the RAN1 consequence of UE-grouping on the following basis:
· UE ID
· Coverage
· DRX/eDRX
· Gap configuration
· Services

This is to summarize the issues for the 6.2.1.1 providing potential proposals on UE group MWUS based on the views expressed by companies in the contributions listed in the appendix. 
2	Discussion
2.1	Multiplexing schemes for UE group MWUS
	
	Pros
	Cons
	Supporting companies

	Alt1 TDM
	No power sharing; short duration;
orthogonal; no impact on legacy MWUS;
	Large delay/overhead
	ZTE

	Alt2 FDM
	Same delay/duration as legacy WUS only if power boosting;
Orthogonal;
	Power boosting issue; 
Large delay/duration if no power boosting and potential impact on legacy MWUS
	Ericsson, HW, HiSi, Sony, Nokia, NSB, Samsung

	Alt3 CDM1
(multi-sequence transmission)
	Same delay/duration as legacy WUS only if power boosting;
	Large delay/duration if no power boosting and potential impact on legacy MWUS
	Vivo, DCM

	Alt4 CDM2
(single-sequence transmission)
	No power sharing
No additional overhead/delay
	Less power saving by using common WUS compared with TDM/FDM/CDM1
	LGE, Ericsson, Vivo, ZTE, Intel, DCM


Note: Fragmentation should not be a concern in MTC.

Combined multiplexing scheme:
· FDM+CDM2: Ericsson, Huawei, HiSi (if 6 groups), Nokia, NSB, Samsung
· FDM+TDM: Sony (if 6 groups)
· TDM+CDM2: ZTE
· FDM+TDM: Huawei, HiSi (if 6 groups), Intel (up to 2 using FDM and TDM with legacy WUS)
· FFS: Qualcomm
Observation: No clear majority view yet

2.2	How to use legacy MWUS for grouped UEs
· Alt1: Use legacy WUS as common WUS for legacy UEs and all grouped UEs
· LGE, ZTE, Huawei, HiSi, Ericsson, Samsung
· Alt2: Use legacy WUS only for legacy but not for grouped UEs
· Ericsson, Nokia, NSB, Intel
· [bookmark: _GoBack]Alt3: Use legacy WUS as 1st UE group WUS for legacy and part of grouped UEs
· Qualcomm (balance the UE groups), LGE (?)
· Alt4: Use legacy WUS for all UEs and add UE ID at the end for new UEs
· Sony
Observation: No clear majority view yet

2.3	Configurations for UE group MWUS
· UE group is configurable and broadcasted in SIB
· Yes: Nokia, NSB, Intel, Huawei, HiSi, Qualcomm
· No: Ericsson (fixed as 12, including a common WUS)
Proposal 1: The number of UE groups is configurable and broadcasted in SIB.

· Max number of UE group MWUS
· Huawei, HiSi: up to 6
· Sony: 3 or 6
· Nokia, NSB: 3 or 4
· Intel: 5 (separate common WUS for group UEs and legacy WUS)
· Qualcomm: 4
Observation: No clear majority view yet, related with multiplexing scheme
2.4 UE grouping
· UE ID: Ericsson, QC, HW, HiSi, Nokia, NSB, LGE, ZTE, Intel, Samsung, F-IIS, F-HHI
· DRX/eDRX and gap: QC, Nokia, NSB, ZTE, Samsung, F-IIS, F-HHI
· Coverage: HW, HiSi, Nokia, NSB
· Service: F-IIS, F-HHI
Observation: Majority view is based on at least UE ID 
Proposal 2: UE grouping is based on at least UE ID.

2.4	Sequence design for UE group MWUS
· Alt1: Different sequences based on legacy MWUS design (7): Qualcomm, Ericsson, LGE, ZTE, Huawei, HiSi, Intel
· Cover codes: Ericsson (12-subcarrier OCC), LGE
· Scrambling sequence: LGE, Huawei, HiSi, Intel, ZTE
· Phase shift: Huawei, HiSi
· Alt2: Legacy WUS + UE group ID Info (1): Sony 
Observation: Majority view is Alt1 
Proposal 3: Different sequences based on legacy MWUS design are used for UE-group MWUS with different UE group ID.

3	Summary
Potential proposals are summarized as follows:
[bookmark: _In-sequence_SDU_delivery]Proposal 1: The number of UE groups is configurable and broadcasted in SIB.
Proposal 2: UE grouping is based on at least UE ID.
Proposal 3: Different sequences based on legacy MWUS design are used for UE-group MWUS with different UE group ID.
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