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Introduction
Rel-15 of wake-up signaling was finalized in RAN1 #93. However, some minor issues remain to be determined. This document deals with TX diversity, that was agreed to be postponed until the CR phase.
In RAN1 #92 and RAN1 #93, it was agreed that [1]:
· The UE shall not assume the transmission of WUS in more than X consecutive subframes use same antenna port.
· FFS: value of X
· There is no explicit signaling of WUS TX diversity configuration. If only one CRS port is configured by the eNB, the UE may assume the transmission of all WUS subframes is using the same antenna port; otherwise, the UE can assume the transmission of WUS in at least one subframe is using the same antenna port.
· Note: the meaning of “at least” is clarified during the CR phase.
· UE shall not assume that the WUS is transmitted on the same antenna port as any of the downlink reference signals or synchronization signals.
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When determining the diversity scheme, it is important to realize that the scheme should be beneficial for both low, medium, and high MCLs. For low MCLs, it is beneficial to utilize diversity on a subframe per subframe rate, whereas for high MCLs, it is beneficial to perform coherent combining over as long time periods as possible. The benefits with such a scheme has been shown in, e.g., [3]. The key properties of such a scheme is as follows:
[bookmark: _Toc521678374]The selected TX diversity scheme should have the following properties for beneficial performance at both low, medium and high MCLs:
· [bookmark: _Toc521678375]Allow for TX diversity in the first WUS subframe pair
· [bookmark: _Toc521678376]Allow for coherent combining over multiple subframes at the earliest convenience
Assuming further that the maximum combining is over two consecutive subframes, and the WUS is initiated in an even subframe, a scheme that fulfils both above requirements is a scheme that allows for precoder changes in odd subframes indices (and vice versa if the WUS initiated in an odd subframe).  Formulated differently, for a WUS initiated in subframe k, the UE may assume that subframes k+2n+1 and k+2n+2 use the same TX antenna ports.
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Proposal 1 is related to Sec. 6.11B.2 in [2]. Based on that, the following text proposal is made:
-------------------------------------------------------- Text start -------------------------------------------------------------
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 can assume the transmission of MWUS in at least one subframe is using the same antenna port. otherwise, for MWUS initiated in subframe k, the UE may assume the same TX antenna port being used in subframes k+2n+1 and k+2n+2, for n = 0, 1, ….
-------------------------------------------------------- Text end --------------------------------------------------------------
Conclusion
In the previous sections we made the following observations:
Observation 1	The selected TX diversity scheme should have the following properties for beneficial performance at both low, medium and high MCLs:
· Allow for TX diversity in the first WUS subframe pair
· Allow for coherent combining over multiple subframes at the earliest convenience

Based on the discussion in the previous sections we propose the following:
Proposal 1	Assuming that WUS is initialized in subframe k, the UE may assume that subframes k+2n+1 and k+2n+2 utilize the same TX antenna ports, for n = 0, 1, ….
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