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1 Introduction

At previous meetings, RAN4 has discussed release 16 WUS impact on existing RRM requirements 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]:
	· In release 16, release 15 WUS reception requirements apply for release 15 UE.
· RAN4 shall wait for further RAN1 progress related to WUS design, and shall disusss whether it is possible to reuse the Rel-15 WUS reception requirements at RAN4#92 meeting.




In contribution we discuss and provide our view on remaining topic, i.e. the possibility of reusing release 15 WUS reception requirements for release 16 WUS. 
2 Discussion 

Wake-up signal feature was introduced in release 15 for NB-IOT. RAN4 defined minimum reception requirements for WUS as follows [3]:
	2.1.1.1 4.6.2.9
WUS receptions for NB1

This clause contains requirements on the UE regarding WUS reception provided that the WUS has been configured in the serving NB-IoT cell.
The UE shall be capable of receiving the WUS signals of the serving NB-IoT cell provided that the minimum number of repetitions configured in the NB-IoT serving cell is according to Table 4.6.2.9-1 for normal coverage and Table 4.6.2.9-2 for enhanced coverage. 

Table 4.6.2.9-1: 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

≤ 5.12
64
32
>5.12
128
64
Table 4.6.2.9-2: 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

≤ 5.12
128
64
> 5.12
256
128



In release 16 WUS supports UE-group wake-up signal which coexists with legacy WUS. The design of group WUS 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. This aspect does not affect the lower layer WUS detection performance. 
Moreover, the RAN1 WUS agreements include following [4]: 
	Agreement

Support the following options for WUS resource configuration

· Up to 2 orthogonal resources may be configured in time domain.

· Up to 2 orthogonal resources may be configured in frequency domain

· FFS: both options can be configured simultaneously to have up to 4 orthogonal WUS resources

Working Assumption
· UE assumes the transmit power for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence.

· Maximum WUS duration for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence




It is expected that the number of orthogonal resources configured to receive does not affect the existing WUS detection performance assuming the same paging likelihood. The agreements further state the WUS transmit power and duration are same as that of release 15 WUS. Thus, no impact on existing requirements are foreseen. 
It is worth mentioning that RAN1 is discussing whether the UE shall detect more than 2 sequences. The aggregated likelihood of making an erroneous detection increases with the number of sequences UE is required to receive. Moreover, this may also have an impact on the false detection rate. The release 15 WUS detection requirements were derived based on a certain assumption about false alarm rate. Therefore whether it is possible to reuse the release 15 WUS reception requirements for release 16 WUS depends on the number of sequences the UE is required to monitor. Hence, we propose to wait until RAN1 has made further progress on this topic.

· Observation: WUS reception performance depends highly on the number of sequences UE is required to receive.

· Proposal: RAN4 shall wait for more RAN1 progress about WUS and shall discuss the possibility of reusing release 15 requirements at future meeting.

3 Conclusion

In this contribution, we have discussed RRM impact of release 16 WUS for NB-IoT. Based on the discussions, we make following observation and proposal:
· Observation: WUS reception performance depends highly on the number of sequences UE is required to receive.

· Proposal: RAN4 shall wait for more RAN1 progress about WUS and shall discuss the possibility of reusing release 15 requirements at future meeting.
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