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Introduction
[bookmark: _Hlk534638247]At last RAN4 meeting, RAN4 agreed to make some further updates to the WUS simulation assumptions. In particular, the frequency and timing drifts were updated and use of orthogonal precoders in the case of 2 Tx based WUS transmissions were clarified in [1]. Moreover, the skeleton CR to introduce WUS requirements was agreed in [2] with repetition levels as TBD.
In this contribution, we present simulation results based on the updated simulation assumptions with the aim to resolve the TBDs in the specification.

[bookmark: _Toc472092067][bookmark: _Toc477793227][bookmark: _Toc477794298][bookmark: _Toc477794306][bookmark: _Toc477794314]Simulation results
1-Tx based WUS with no coherent combining
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Figure 1 Simulation results showing number of repetitions required for successful decoding of WUS signal in normal coverage (left) and enhanced coverage (right) assuming 1-Tx based WUS transmission
1-TX based WUS with coherent combining over 2 SFs
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Figure 1 Simulation results showing number of repetitions required for successful decoding of WUS signal in normal coverage (left) and enhanced coverage (right) assuming 2-Tx based WUS transmission

2-TX based WUS with port switching
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Figure 1 Simulation results showing number of repetitions required for successful decoding of WUS signal in normal coverage (left) and enhanced coverage (right) assuming 2-Tx based WUS transmission with port switching

Summary 
The results are summarized in Table 1 and 2 based on worst case. The enhanced coverage results are derived at -12 dB SNR in Table 1 and at -15 dB SNR in Table 2.
Results show significant differences in required number of repetitions between 1 Tx based and 2 Tx based WUS transmissions. Applying transmit diversity can improve the results by a factor of 4 in shorter DRX cycles and by a factor of 8 for the largest DRX cycle in normal coverage. This improvement is even larger in enhanced coverage. 
Moreover, the results show that repetitions can be kept relatively low for the shorter DRX cycles due to finer synchronization accuracy can be maintained compared to the larger DRX cycles.   

Table 1: Summary of results for receiving WUS in normal (-6 dB SNR) and enhanced coverage (-12 dB SNR)  
	DRX cycle length [s]
	Required no. of Rep. for normal coverage with Tx-Div
	Required no. of Rep. for normal coverage w/o Tx-Div
	Required no. of Rep. for enhanced coverage with Tx-Div
	Required no. of Rep. for enhanced coverage w/o Tx-Div

	0.32
	4
	16
	4
	64

	0.64
	4
	16
	4
	64

	1.28
	4
	16
	4
	64

	2.56
	4
	32
	4
	128



At last meeting it was agreed to define the minimum number of requirements for enhanced coverage based on results at -12 dB SNR. The enhanced coverage results at -15 dB SNR are shown in Table 2 for information purpose. 
Table 2: Summary of results for receiving WUS in normal (-6 dB SNR) and enhanced coverage (-15 dB SNR)  
	DRX cycle length [s]
	Required no. of Rep. for normal coverage with Tx-Div
	Required no. of Rep. for normal coverage w/o Tx-Div
	Required no. of Rep. for enhanced coverage with Tx-Div
	Required no. of Rep. for enhanced coverage w/o Tx-Div

	0.32
	4
	16
	8
	128

	0.64
	4
	16
	16
	128

	1.28
	4
	16
	16
	128

	2.56
	4
	32
	16
	128



In this contribution, the simulation results for minimum WUS reception performance for release 15 efeMTC are presented based on updated agreed simulation assumptions. We kindly ask the companies to consider these results to resolve the TBDs in the current specification. Based on the results, following observations are made:

· Proposal: WUS reception requirements are defined based on the required number of repetitions in Table 1.   
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