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Introduction
In Rel-15, eMTC introduced wake-up-signal (WUS) to reduce UE power consumption. The MWUS bandwidth is 2 consecutive PRBs, and the same sequence is mapped to both PRBs. The related specification is copied below for reference:
	(copied from TS 36.211 Section 6.11B.2)
…
The MWUS bandwidth is 2 consecutive PRBs, the frequency location of the lowermost PRB signaled by higher layers. For both PRB pairs in the frequency domain, for which MWUS is defined, the MWUS sequence  shall be mapped to resource elements  in sequence, starting with  in increasing order of first the index , over the 12 assigned subcarriers and then the index  in each subframe in which MWUS is transmitted.
…


In this paper, we give analysis on the Peak-to-Average Power Ratio (PAPR) of R15 eMTC MWUS.
Discussion
Let  denote the MWUS sequence in one PRB, then the R15 eMTC MWUS sequence in two PRBs can be denoted as:

In RAN1#98, it was proposed to ‘flip’ the sequence in the second PRB to reduce PAPR [1], i.e., the MWUS sequence is mapped from the first subcarrier in increasing order in the first PRB, and the same sequence is mapped from the last subcarrier in decreasing order in the second PRB. The resulting MWUS sequence can be denoted as:

The PAPR of  and  are given in Figure 1, where system bandwidths from 6 PRBs to 
100 PRBs are considered.
[image: ] [image: ]
[bookmark: _Ref20662699]Figure 1 PAPR of  and , where system bandwidth is {6, 15, 25, 50, 75, 100} PRBs
As shown in Figure 1, when the system bandwidth is 6 PRBs, flipping the MWUS sequence in the second PRB can reduce the PAPR by 0.4 dB. However, when the system bandwidth is larger than 6 PRBs, the PAPR is almost the same no matter the MWUS sequence in the second PRB is flipped or not.
In summary, flipping the MWUS sequence in the second PRB has very limited, or no, gain. Considering that such standard change is not backward compatible, which may impact the ongoing product implementation, and the gain is very limited, this PAPR optimization is not necessary.
[bookmark: _Ref20305997][bookmark: _Ref20663383]Observation 1: When the system bandwidth is 6 PRBs, flipping the MWUS sequence in the second PRB can reduce the PAPR by 0.4 dB.
[bookmark: _Ref20663384]Observation 2: When the system bandwidth is larger than 6 PRB, the PAPR is almost the same no matter the MWUS sequence in the second PRB is flipped or not.
[bookmark: _Ref20305961][bookmark: _Ref20663380]Proposal 1: For R15 eMTC MWUS, flipping the MWUS sequence in the second PRB is not introduced.
Conclusion
In this contribution, the PAPR of R15 eMTC MWUS is analyzed. The observations and proposals in the contribution are summarized as following.
Proposal 1: For R15 eMTC MWUS, flipping the MWUS sequence in the second PRB is not introduced.

Observation 1: When the system bandwidth is 6 PRBs, flipping the MWUS sequence in the second PRB can reduce the PAPR by 0.4 dB.
Observation 2: When the system bandwidth is larger than 6 PRB, the PAPR is almost the same no matter the MWUS sequence in the second PRB is flipped or not.
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