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In an OFDM system supporting mixed numerologies, different OFDM numerologies are multiplexed in frequency-domain on the same carrier to benefit simultaneous support of services with different requirements, e.g. ultra-low latency communications (short symbols and thus wide subcarrier spacing) and MBMS services (long symbols to enable long cyclic prefix and thus narrow subcarrier spacing).
In [1], some features of mixed numerology were described and some simulation results were presented.
An agreed working assumption for NR is that the supported numerologies are related to each other by integer scaling factors: f2 = Xf1 with X being power of 2. The different numerologies (with different OFDM subcarrier spacing) are not orthogonal to each other. In filtered or windowed OFDM, signal processing is introduced to suppress interference between different numerologies. Typically, a guard band also needs to be inserted between numerologies.
In a practical communication system, resources need to be addressed, or indexed. A typical example is when scheduling a transmission in downlink and signalling which resources to be used on a control channel, or when signalling an uplink grant, etc.
In this contribution, we discuss these aspects.
Discussion
In an OFDM system, the fundamental smallest unit in the frequency domain is a single subcarrier. There are several reasons for having a larger smallest addressable unit (or alternatively expressed, a larger granularity in resource assignments, or resource grid), these include: 
· signalling overhead - the number of bits needed to address a resource grows when the smallest addressable unit size decreases, and
· processing aspects - the processing performance may be improved when parameters may be assumed constant over a larger interval – a typical example is interference (inter-cell or intra-cell), and also
· implementation aspects.

But having a too large smallest addressable unit limits flexibility in a system. For example, the smallest allowed allocation must not become too large.
In LTE, the smallest addressable unit is typically a physical resource block (PRB) pair, which is 12 subcarriers wide. In some cases, granularity is even larger (a resource block group is up to 48 subcarriers when allocations are signalled using a bitmap).
From the reasoning above one can see that selecting the PRB size, or, alternatively, the granularity of the resource grid, is a trade-off and that the same smallest addressable unit in terms of absolute frequency may be different for different numerologies. At the same time the smallest addressable units of the numerologies that are mixed on a carrier must allow for creating the necessary guard band. It is also desirable to have resource allocation schemes of different numerologies aligned in terms of time grid, in order to cater for the processing aspects described above, and to be able to share resources efficiently.
If the smallest addressable unit including guard subcarriers in absolute frequency is not properly selected for all numerologies operating on a carrier, then some numerologies (with larger subcarrier spacing f) may be allocated with an offset relative to its natural subcarrier grid (on which subcarriers are modulated on integer multiples of the subcarrier spacing) – this is not desirable from an implementation point of view.
If the resource grids are not properly aligned between numerologies, the interference levels seen from neighboring cells may fluctuate more than necessary across an allocation. 
Furthermore, if the resource addressing is not properly designed, taking multiple numerologies into account, it may not be possible to allocate proper guard bands between numerologies in a mixed numerology system – they may need to be overly large which will lead to resource waste.
Proposal
Resource allocation based on resource block of the numerology with the smallest subcarrier spacing, for example the 15 kHz numerology resource grid of 12 subcarriers PRB, as illustrated in the figures below. In the figures below the resource blocks of each numerology are placed in the frequency domain such that 1) all subcarriers fall onto their natural subcarrier grid and 2) resource blocks start at frequency  (with  in the examples below and  the subcarrier spacing). Please see [1] for more details.
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Proposal 1: Subcarriers of each numerology are centered on their natural grid, i.e. , with  the subcarrier index and  the subcarrier spacing.
Proposal 2: Resource blocks of each numerology start at their natural grid, i.e. at with  the subcarriers per PRB and  the subcarrier spacing.
Conclusions
Proposal 1: Subcarriers of each numerology are centered on their natural grid, i.e. , with  the subcarrier index and  the subcarrier spacing.
Proposal 2: Resource blocks of each numerology start at their natural grid, i.e. at with  the subcarriers per PRB and  the subcarrier spacing.
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