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1 Introduction

At previous meeting, RAN4 had initial discussions on release 16 wake-up signal and its impact on RRM based on following work item objective [1]:

	Improved DL transmission efficiency and/or UE power consumption:
…
· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]


Based on the discussions, following high-level agreement was reached [2]:
	· RAN4 shall discuss whether the release 15 WUS requirements can be reused for release 16 legacy WUS and whether new requirements are needed for release 16 UE-group WUS based on the RAN1/RAN2 agreements.


In contribution we discuss and provide our view on potential RRM impact due to release 16 WUS. 
2 Discussion 

Wake-up signal feature was introduced in release 15 for LTE MTC. RAN4 defined minimum reception requirements for WUS as follows [3]:
	4.7.2.3
WUS receptions for UE category M1

This clause contains requirements on the UE regarding WUS reception provided that WUS has been configured in the serving cell.
The UE shall be capable of receiving the WUS signals of the serving cell provided that the minimum number of repetitions configured in the serving cell is according to Table 4.7.2.3-1 for normal coverage and Table 4.7.2.3-2 for enhanced coverage. 

Table 4.7.2.3-1: Conditions for WUS reception for UE normal coverage level

DRX cycle length [s]
Required number of repetition of WUS signal with 1 transmit antenna
Required number of repetition of WUS signal with 2 transmit antennas
≤ 1.28
32
4
> 1.28
64
4
Table 4.7.2.3-2: Conditions for WUS reception for UE enhanced coverage level

DRX cycle length [s]
Required number of repetition of WUS signal with 1 transmit antenna
Required number of repetition of WUS signal with 2 transmit antennas
≤ 1.28
128
32
> 1.28
256
64



In release 16 MTC support for UE-group wake-up signal is being introduced currently by RAN1 and RAN2. The group WUS shall coexist with legacy WUS. The design of group WUS, being considered in RAN1, is such that network has the possibility to page legacy WUS UEs without waking up the group WUS UEs, paging of all group WUS UEs without waking up legacy UEs, and paging of group WUS UEs in a single group. Different multiplexing schemes are being discussed to be able to page different types of UEs, e.g. legacy WUS UEs, group WUS UEs, UEs in a group, all UEs, etc.
It is noted that the release 15 WUS is designed to have unit energy per resource element, resulting in a time domain pseudo-random signal that the UE detects. Most likely (although not yet agreed in RAN1) Rel-16 WUS will be a modified Rel-15 WUS with some extra operation for grouping. This means that Rel-16 WUS sequence characteristics will be very similar to the Rel-15 WUS and will have very similar detection performance compared to Rel-15 WUS. Also detection will be performed similarly by detecting a single sequence, hence the release 15 WUS requirements should also apply for release 16 group WUS. Nevertheless, it is too early for RAN4 to make this conclusion since RAN1 WUS design work is not completed yet.
· Observation: It is likely possible to apply Rel-15 legacy WUS requirements on Rel-16 group WUS.
· Proposal: RAN4 shall wait for further RAN1 progress on release 16 WUS design work to decide whether release 15 WUS requirements are reusable. 

3 Conclusion

In this contribution, we have discussed RRM impact of release 16 WUS for LTE MTC. Based on the discussions, we have made following observation and proposal:
· Observation: It is likely possible to apply Rel-15 legacy WUS requirements on Rel-16 group WUS.
· Proposal: RAN4 shall wait for further RAN1 progress on release 16 WUS design work to decide whether release 15 WUS requirements are reusable. 
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