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1. Introduction

RAN4 started to discuss the RRM requirements for MWUS in RAN4#88, and the conclusions are captured in [1] as follows. In addition, the simulation assumption for WUS reception performance evaluation and the framework of the requirements are also given in [1]. 
	· RAN4 agrees to specify the minimum WUS reception requirements for Rel-15 efeMTC under TEI15 agenda Q4-2019. 

· No test is defined to verify the minimum WUS reception requirements. 


In this paper, we will provide our considerations in WUS reception requirements.
2. Discussion
WUS is designed to enable UE power saving in idle mode. Based on the WUS configuration UE received from the system information, UE will monitor WUS before paging occasion(s), and will monitor PDCCH for paging only when WUS is detected. In this sense, it is meaningful to define WUS reception requirements to ensure reliable paging performance, and we think the target of 99% WUS detection probability is reasonable.
WUS can be transmitted with repetitions, and WUS reception performance under certain SNR condition will be depending on the number of repetitions. This has been considered in the simulation assumption in [1]. However, it is not clear if the WUS repetition number in [1] is the maximal WUS duration or actual WUS duration. According to the WUS procedure defined in 36.213 below, network can transmit multiple durations for WUS, and in our understanding this actual duration is not known to the UE and some kind of blind detection may be needed depending on UE implementations. 
	A BL/CE UE using MWUS can assume the actual duration of MWUS, starting in subframe w0, is one of the values in the set listed in Table 17-1 corresponding to the maximum duration of MWUS, [image: image2.png]


, configured by higher layers. The maximum duration of MWUS starts in subframe w0 and ends in subframe (g0-1), where g0 is defined by [14] and w0 is the latest subframe such that there are [image: image4.png]


 BL/CE DL subframes in the maximum duration. The UE may assume that MWUS and its first associated paging occasion subframes are in the same narrowband.
Table 17-1: Actual MWUS durations in BL/CE DL subframes.
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Actual MWUS durations set
1

{1}

2

{1, 2}

4

{1, 2, 4}

8

{1, 2, 4, 8}

16

{1, 2, 4, 8, 16}

32

{1, 2, 4, 8, 16, 32}

64

{1, 2, 4, 8, 16, 32, 64}




The WUS reception requirements are defined in terms of number of needed WUS repetitions, and in our view this is clearly the number of actually transmitted repetitions. On the other hand, the difference between the actual and maximal durations needs to be considered when deriving the requirements, i.e. in the simulation, the maximal WUS duration should be set to a different value than the actual duration.
Proposal 1: The difference between the actual and maximal WUS durations needs to be considered when deriving the WUS reception requirements.

Another issue in deriving the WUS requirements is the DRX cycle. From [1] the requirements would be depending on the DRX cycle, and the reason is that there could be different time and frequency drift with different DRX cycle. However, in [1] the simulation assumption does not include the time or frequency error that is to be used, so how to model the impact of DRX cycle on WUS reception performance is not clear. 

In our view, different UEs may have different LO stability, so even with the same DRX cycle, the time and frequency error that is experienced by the UE is different. In addition, UE may use other reference signals like CRS to do warm-up before the WUS occasion. Therefore, RAN4 should first discuss and agree on the UE assumption on time and frequency error for deriving the requirements for different DRX cycles.
Proposal 2: RAN4 should agree on the UE assumption on time and frequency error for deriving the WUS reception requirements for different DRX cycles.
3. Conclusions

In this paper we provided our views on the WUS reception requirements
Proposal 1: The difference between the actual and maximal WUS durations needs to be considered when deriving the WUS reception requirements.

Proposal 2: RAN4 should agree on the UE assumption on time and frequency error for deriving the WUS reception requirements for different DRX cycles.
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