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	Reason for change:
	Rel-15 wake-up signal (WUS) in LTE-MTC is designed as a two time repetiton of the NB-IoT WUS. Unfortunately, the repetition results in an increased peak-to-average power ratio of 3 dB for the part of the spectrum that contains WUS. In Rel-16, WUS is further specified to include finer UE grouping including more resources to transmit WUS in. In Rel-15, PAPR is less of a problem, but considering that Rel-16 is assumed to coexist with Rel-15, and WUS may be power boosted up to 4.8 dB, the result is a significant PAPR increase. With the proposed change, it is possible to allocate WUS with greater flexibility and/or further increase WUS power boosting and thereby increase UE power efficiency which was the primary reason to introduce WUS in the first place.

	
	

	Summary of change:
	The sequence allocation of WUS in the frequency domain for the second PRB is reversed, thereby breaking the symmetries causing the PAPR increase.

	
	

	Consequences if not approved:
	With the proposed change, it is possible to allocate WUS with greater flexibility and/or further increase WUS power boosting and thereby increase UE power efficiency which was the primary reason to introduce WUS in the first place.
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	Other comments:
	Isolated impact analysis
This CR changes the LTE-MTC WUS design so that PAPR from WUS is reduced. Due to the change in signal design, legacy WUS UEs not implementing this change will have a reduced WUS performance. A more detailed description of the change is provided in R1-1910879b.
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************************* Begin text proposal *************************
6.11B.2	Mapping to resource elements
The same antenna port shall be used for all symbols of the MWUS within a subframe. The UE shall not assume that the MWUS is transmitted on the same antenna port as any of the downlink reference signals or synchronization signals. If only one CRS port is configured by the eNB, the UE may assume the transmission of all MWUS subframes is using the same antenna port; otherwise, the UE may assume the same antenna port is used for MWUS transmission in downlink subframes w0 + 2n and w0 + 2n + 1, where w0 is the first downlink subframe of the MWUS transmission as specified in [4], and n=0, 1.
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, for the lowermost PRB pair, increasing order of first the index , over the 12 assigned subcarriers and, for the uppermost PRB pair, in decreasing order of first the index , over the 12 assigned subcarriers, and then, for both PRB pairs, the index  in each subframe in which MWUS is transmitted.
The MWUS sequence is mapped to the set of subframes in the actual MWUS duration as defined in [4], where in a subframe in which an MWUS PRB pair overlaps with any PRB pair carrying PSS, SSS, RSS, PBCH or PDSCH associated with SI-RNTI is transmitted, the subframe is counted in the MWUS mapping but not used for transmission of MWUS.
A resource element  overlapping with resource elements where cell-specific reference signals according to clause 6.10 are transmitted shall not be used for MWUS transmission but is counted in the mapping process.
************************* End text proposal *************************
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