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Background
There is a decision that NR waveform should be based on OFDM, with additional functionality on top of OFDM to be further considered. One such additional functionality is spectral confinement on a sub-band/intra-carrier basis.
As illustrated in Figure 1, a basic OFDM signal as described in e.g. 36.211 is, spectrum-wise, relatively badly confined to the subband, corresponding to a set of resource blocks, assigned for the specific transmission. Orthogonality and avoidance of interference between a transmitted OFDM signal (S1 in Figure 1) and another signal (S2) transmitted in a neighbor subband (a set of neighbor resource blocks) is instead ensured by the specific structure of an OFDM signals which provides orthogonality between sub-carriers even though they are spectrally overlapping. However, this orthogonality is only achieved if the signal S2 is also an OFDM signal with the same numerology (same sub-carrier spacing and same cyclic prefix) as S1. In addition, the two signals need to be time-wise aligned within the cyclic prefix at the receiver side. For the uplink transmission direction this requires time-alignment between the different uplink transmissions. 
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Figure 1
OFDM transmission with spectral confinement on a sub-band basis implies that the transmitted signal is, by means of some additional transmitter-side processing, spectrum-wise more confined to the subband assigned for the transmission, thereby reducing the interference to a transmission in a neighbor subband regardless of the exact waveform used for that transmission. 
Spectral confinement has several potential benefits:
· It allows for the use of different OFDM numerologies (different sub-carrier spacing and/or different cyclic prefix) for OFDM transmissions in different subbands within an overall carrier bandwidth 
· It opens up for the  use other, non-OFDM waveforms, in parallel to OFDM, in subbands within an overall carrier bandwidth
· It may enable asynchronous (non-time-aligned) uplink transmissions
The possible use of non-OFDM waveforms in parallel to the “ordinary” OFDM-based NR waveform, is not relevant for the first phase of NR. However, spectrum confinement on a subband basis would open up for the introduction of additional, non-OFDM waveforms in later releases thus extending the future proofness of the NR air-interface design. Note that, even if mix of different waveforms is not applicable to the first phase of NR, spectral confinement would still need to be supported by first-phase devices in order to allow for backwards-compatible introduction of new waveforms in later releases.
Spectral confinement on the transmitter side
Spectral-confinement on a subband basis in essence means that the out-of -subband emission of a transmitted signal is reduced compared to a basic OFDM signal as described in 36.211. It should be noted that this is similar to the spectrum confinement on a carrier basis which has to be applied already today (in LTE). A basic OFDM signal as described in 36.211 would not fulfill the RAN4 requirements on out-of-band emissions, for example the adjacent-channel-leakage-ratio (ACLR) requirements as described in 36.101. To fulfill the ACLR requirements additional processing has to be carried out on the transmitter side. How this processing should be carried out is not specified but an implementation choice, with different means available including filtering and time-domain windowing. What is specified is just RAN4 ACLR requirements that has to be fulfilled while still satisfying the transmitted signal EVM requirements. 
We envision that the same should be the case also for subband-based spectral confinement, i.e. there would be RAN4-specified requirements on out-of-subband emission but no detailed specification on exactly how these requirements are to be fulfilled. 
“Spectral confinement” on the receiver side
Although actual spectral confinement is a property of the transmitted signal, to ensure a high degree of spectral isolation between neighbor subbands, corresponding requirements also need to be applied to the receiver side. In essence, it needs to be ensured that the reception of a signal within a set of assigned resource blocks is not severely interfered by another signal confined within a neighbor subband, regardless of the detailed structure of that signal.
Similar to the transmitter side, the receiver-side processing should not be specified in detail. Rather, spectral confinement on the receiver side should be specified as requirements on receiver performance in the presence of specific interferers in neighbor subbands, similar to current RAN4 requirements on adjacent-channel sensitivity (ACS). 
  
Proposals
· In order to enable a more flexible and future-proof air-interface solution, spectral confinement on a subband basis should be included in the first phase of the NR air-interface specification
· Spectral confinement should be specified in terms of RAN4 requirements on UE out-of-sub-band emission (UE transmitter side) as well as UE suppression of neighbor-subband transmissions (UE receiver side) with no specification of the actual detailed implementation applied to achieve the spectral confinement
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