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Introduction
In the RAN1#94bis meeting, the following agreements were made on UE-group wake-up signal for MTC [1].
	Agreement
UE grouping is based on at least UE ID or some function of UE ID

Agreement 
The legacy UE should not be prevented from using legacy WUS even in the case of Rel-16 group WUS is enabled
· Performance impact on legacy WUS should be carefully considered

[bookmark: _Toc526830134]Agreement
Group WUS is based on at least legacy WUS and UE-group ID.

Agreement
Configuration of group WUS is at least signaled in SI

Agreement
A Rel-16 group WUS capable UE shall also be capable of Rel-15 legacy WUS


[bookmark: OLE_LINK8][bookmark: OLE_LINK10]In this contribution, we share our considerations on UE-group wake-up signal for Rel-16 MTC.

Discussions
In the WID on Rel-16 MTC enhancements for LTE [2], one of the objects is to specify support for UE-group wake-up signal. In the RAN1#94 [3] and RAN1#94bis, the following WUSs were discussed for Rel-16 MTC:
· Legacy WUS
· Group WUS
· Common WUS
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Legacy WUS is the Rel-15 WUS which will wake up all UEs that monitor the associated paging occasion.  In the RAN1#94bis, it was agreed the legacy UE should not be prevented from using legacy WUS even in the case of Rel-16 group WUS is enabled, in other words, legacy WUS can be supported even in case of Rel-16 group WUS is enabled. Legacy WUS can also be applied to Rel-16 MTC UEs that have no the capability of group WUS. 
Group WUS is used to divide all UEs monitoring the same paging occasion into groups so as to reduce the false paging rate. Therefore, the UE power consumption can be reduced.    
Common WUS will wake up all group WUS UEs that monitor the associated paging occasion. It can be used for system information update and direct indication information for Rel-16 group WUS UEs. Common WUS can be configured to be legacy WUS or a new defined super-group WUS by RRC signaling. 
Proposal 1:
· A common WUS can be considered in Rel-16 MTC and it can be configured to be legacy WUS or a new defined super-group WUS by RRC signaling.
In the RAN1#94, it was agreed UE-group WUSs are only multiplexed in the same NB as associated PO and FFS TDM/FDM/CDM for UE-group MWUS multiplexing. In a MTC NB, there are 6 PRBs; legacy WUS occupies 2 PRBs; so there are 4 residual PRBs. It’s a straightforward to use the residual PRBs for group WUS by FDM. However, the supported number of groups is limited if only using FDM for WUS multiplexing. 
For TDM, WUSs are separated by different time domain resources. The delay and overhead will be large by use of TDM for WUS multiplexing. In addition, it may be difficult to avoid different WUSs (legacy WUS, group WUSs and common WUS) overlapping with each other.   
For CDM, WUSs are separated in code domain by different sequences or cover codes. When multiple WUSs are transmitted simultaneously, the power should be shared by the transmitted multiple WUSs. This will impact the performance of legacy WUS.
Therefore, if the number of multiplexed WUSs is no more than 3, FDM can be used; if the number of multiplexed WUSs is large, FDM + CDM can be considered for WUS multiplexing.              
Proposal 2:
· FDM is adopted for WUS multiplexing if the number of WUSs is no more than 3. Otherwise, FDM + CDM can be considered. 
In the RAN1#94 meeting, it was agreed to study the RAN1 consequence of UE-grouping on the following basis:
· UE ID
· Coverage
· DRX/eDRX
· Gap configuration
· Services
In the RAN1#94bis meeting, it was agreed UE grouping is based on at least UE ID or some function of UE ID. 
UE grouping based on DRX/eDRX and gap configuration are already supported in Rel-15[4]. Rel-16 MTC should continue to support them for UE grouping. 
For coverage base UE grouping, eNB and UE may have a different understanding of UE’s coverage information because of UE’s mobility or environmental change. So coverage is not appropriate for UE grouping.
For service base UE grouping, the physical layer has no information of the services. So it is hard to use service for UE grouping.
Proposal 3:
· UE grouping is based on UE ID in addition to DRX/eDRX and gap configuration.     

Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· A common WUS can be considered in Rel-16 MTC and it can be configured to be legacy WUS or a new defined super-group WUS by RRC signaling.
Proposal 2:
· FDM is adopted for WUS multiplexing if the number of WUSs is no more than 3. Otherwise, FDM + CDM can be considered.
Proposal 3:
· UE grouping is based on UE ID in addition to DRX/eDRX and gap configuration.
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