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1 Introduction
Compared to R2-1802223 [1], the changes are:

· Update according to RAN2 progress
· The proposals which have been agreed are removed

· The proposal related to RRM measurement relaxation is removed
New WIDs on “Further NB-IoT enhancement” and “Even further enhanced MTC for LTE” were agreed at RAN#75 and revised at RAN#76 and RAN#77 [2], [3].

One objective of these two WIDs is power consumption reduction for physical channels for NB-IoT and MTC as follows:

For NB-IoT:

· Power consumption reduction for physical channels

· Study and, if found beneficial, specify for idle mode paging and/or connected mode DRX, physical signal/channel that can be efficiently decoded or detected prior to decoding NPDCCH/NPDSCH. [RAN1,  RAN2,  RAN4]

For eMTC:
· Power consumption reduction for physical channels [RAN1 lead, RAN2, RAN4]
· Study and, if found beneficial for idle mode paging and/or connected mode DRX, specify physical signal/channel that can be efficiently decoded or detected prior to decoding the physical downlink control/data channel.

The following agreements on wake-up signal for paging in IDLE mode were made in RAN2#101bis [4]:
	Agreements:
· WUS is an optional UE capability signalled in the RRC RadioPagingInfo(-NB).

· WUS configuration info is broadcasted in IE RadioResourceConfigCommonSIB(-NB) in SIB2(-NB). 

· At least some configuration is also per-carrier configuration in SIB22.

· FFS if certain carriers can be enabled/disabled
· When the UE supports WUS and WUS configuration info is broadcasted, then WUS is used to indicate that the UE shall attempt to receive paging in that cell

· If UE detects WUS the UE shall monitor the following N PO(s) (N≥1), unless paged.

Working assumption:

· RAN2 assume paging operation in MME is not impacted.




An e-mail discussion was also agreed to discuss the remaining issues and FFSs in wake-up signal. In this contribution, we discuss the remaining issues which are not covered by the e-mail discussion.
2 Discussion
UE sub-groups
RAN2 has confirmed the feasibility of UE sub-group for WUS in RAN2#100. The final decision will be made in RAN1. If associating one WUS to a sub-group of UEs is agreed in RAN1, how to create sub-groups of UEs associated to a PO needs to be discussed in RAN2.

In the paging procedure, the PO, PF, PH and paging carrier (paging narrowbands for eMTC) for a UE are all determined according to the UE_ID. Similarly, the UEs associated to a PO can be further divided into groups according to the UE_ID. For example, assuming there are X sub groups, the sub-group ID can be calculated as:

floor(UE_ID/(N*Ns)) mod X
Proposal 1: If UE sub-groups for WUS is agreed in RAN1, the sub-groups are defined using the UE_ID.
In our understanding, the number of UE sub-groups needs to be configurable so that the eNB can adjust the number according to the number of UEs that can be associated to a PO. The number of UEs associated to a PO is determined by the default DRX cycle and nB, which are all cell specific configuration in SIB2-NB for NB-IoT and in SIB2 for eMTC. Therefore, the number of UE sub-groups should be a cell specific configuration in SIB2-NB for NB-IoT, and in SIB2 for eMTC.

Proposal 2: If UE sub-groups for WUS is agreed in RAN1, the number of sub-groups is a cell specific parameter configured in SIB2-NB in NB-IoT, and in SIB2 in eMTC.
Other restrictions for the UE to use WUS
If WUS is enabled by the eNB, whether to introduce other restrictions for the UE to monitor WUS can be discussed. For example, eDRX cycle threshold.

The benefit of the WUS is to reduce the unnecessary power consumption related to NPDCCH/MPDCCH monitoring. Thus it is primarily beneficial for UEs that have short DL latency (i.e. short eDRX cycle or no eDRX cycle) but are not paged frequently. For the UEs with long eDRX cycle, the benefit is not so large. On the other hand, limiting the use of the WUS to a subset of UEs will save resources in the network. Therefore, it is proposed to consider introducing an eDRX cycle threshold to allow only the UEs with short eDRX cycle to use the WUS.
Proposal 3: RAN2 to consider introducing an eDRX cycle threshold to restrict the use of WUS to UEs with shorter (e)DRX cycle.
3 Conclusion

This paper focused on the remaining issues in wake-up signal in both NB-IoT and eMTC. The corresponding proposals are listed below. 
Proposal 4: If UE sub-groups for WUS is agreed in RAN1, the sub-groups are defined using the UE_ID.

Proposal 5: If UE sub-groups for WUS is agreed in RAN1, the number of sub-groups is a cell specific parameter configured in SIB2-NB in NB-IoT, and in SIB2 in eMTC.

Proposal 6: RAN2 to consider introducing an eDRX cycle threshold to restrict the use of WUS to UEs with shorter (e)DRX cycle.
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