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Introduction
In the RAN1#95 meeting, the following agreements were made on UE-group wake-up signal for MTC [1].
	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 
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.
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Discussions
In the RAN1#95 meeting, for NB-IoT, it was agreed 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 and FFS: Whether to support waking up a subset of all WUS UE groups. In our view, this agreement should also be applied to MTC. 
For the FFS, if more than one UE group occupies the same WUS resource, considering single-seq CDM is applied for multiplexing the UE groups in the same WUS resource, a longer time is needed to wake up all the UEs in the different WUS UE groups if not support waking up a subset of all WUS UE groups, and power consumption will also be increased. So it needs to support waking up a subset of all WUS UE groups.   
Proposal 1:
· 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 and waking up a subset of all WUS UE groups is support.
In the RAN1#95 meeting, it was agreed to down select among TDM, FDM, single-seq CDM, single-seq CDM+TDM and single-seq CDM+FDM for multiplexing between Rel-16 UE-group WUS and Rel-15 WUS and for multiplexing between different Rel-16 UE-group WUS.
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 single-seq CDM, WUSs are separated in code domain by different sequences and only one single sequence is transmitted at a certain time. When multiple WUSs are transmitted, it needs multiple POs for the transmission of multiple WUSs. So the delay and power consumption may be increased if only using single-seq CDM for WUS multiplexing.
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 + single-seq 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 + single seq CDM can be considered. 
In the RAN1#94 meeting, it was agreed to study the RAN1 consequence of UE-grouping on the following basis [2]:
· 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 [3]. 
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 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 and waking up a subset of all WUS UE groups is support.
Proposal 2:
· FDM is adopted for WUS multiplexing if the number of WUSs is no more than 3. Otherwise, FDM + single seq 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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