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Introduction
During RAN4#85 the goal is to complete the NR specifications. In order to do this, narrowband RX IM requirements must be finalized. This document discusses the open aspects of the narrowband RX IM requirements in order that the specification can be drafted.
[bookmark: _Ref178064866]Discussion
Narrowband RX IM ensures compatibility of NR systems deployed in bands in which narrowband systems may exist. All bands except for band 46 are subject to narrowband RX IM requirements.
The interference characteristics of narrowband systems will remain the same if an NR BS is deployed compared to an E-UTRA BS. Therefore, it clearly makes sense to re-use the E-UTRA requirement formulation and levels in order to define the NR narrowband RX IM requirements for FR1.

Proposal 1: Re-use the E-UTRA levels and formulation to define the NR narrowband RX IM requirement for FR1.

For FR2, it has been agreed that narrowband RX IM requirements will not be included, since it is not expected that narrowband systems will be deployed in FR2 bands.

The narrowband blocking interferers consist of a single PRB and a CW. The locations of the PRB and CW are calculated such that the IM product falls in the last PRB of the wanted signal.
To calculate the locations of the interferers, it is important to take into account the SU of the wanted signal. Since the SU depends on SCS, an SCS must be assumed for the wanted signal. The RX narrowband IM requirement is an RF requirement and it is not necessary to test each different SCS. Thus, it is proposed to use the lowest feasible SCS for each wanted signal bandwidth.

Proposal 2: Assume the lowest feasible SCS for each wanted signal bandwidth

For the interferer, if the SCS is different to the wanted signal, then the IM product tones (if any exist) may not align with the wanted signal, leading to differing requirements depending on the SCS. Thus, it is proposed to use the same SCS as the wanted signal.
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Figure 1: RX IM with same SCS for interferer and wanted (if IM has “peaks”)
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Figure 2: RX IM where wanted signal SCS is double interferer SCS

Proposal 3: Use the same SCS for the single RB interferer as for the wanted signal

Although the interferer is only a single active PRB, when calculating the interferer location in frequency an overall bandwidth for the interfering system needs to be assumed. For consistency with E-UTRA, 5MHz should be assumed for the 15k and 30k SCS. However, for the 60k SCS, 10MHz should be considered as 5MHz is not supported.
Proposal 5: The interferer overall bandwidth is 5MHz for the 15k and 30k SCS and 10MHz for the 60k SCS

The calculation of the frequency location of the interferers is rather complex, with several stages. Firstly, an initial position of the CW is estimated. The CW is set at the centre of the lowest frequency PRB of a 5MHz carrier for E-UTRA, that is located immediately adjacent to the carrier under test. If the overall interferer BW for NR is B, this implies that the centre of an adjacent carrier would be B/2 MHz from the edge of the BS RF bandwidth, and the centre of the lowest frequency PRB is Ginterferer + [12*SCS]*0.5 khz from the edge of the BS RF bandwidth, where Ginterferer is the guard at the edge of the interferer carrier.
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Assuming a CW placed at Ginterferer + [12*SCS]*0.5 khz from the BS RF edge, the position of the centre of the interferer PRB is calculated such that the IM product falls across the last used PRB of the wanted signal. This frequency will depend on the spectrum utilization of the wanted signal and is given by:






Where
 = Channel bandwidth of the wanted signal
NRB,carrier = Number of utilized carrier resource blocks on RF carrier
Gwanted = Guard at each side of the wanted signal (in MHz)
Ginterferer = Guard at each side of the interferer signal (in MHz)
= Distance in kHz of the narrowband blocker PRB centre from the BS RF bandwidth edge
– half of the bandwidth of the single RB interferer

The RB centre may not fall on the RB grid for the imaginary B MHz neighbor carrier. If this is the case, then the RB centre frequency is adjusted such that the RB falls onto one of the PRB positions of the B MHz neighbor carrier.
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Once the single RB frequency location is decided in this way, the CW frequency is recalculated such that the IM product still falls onto the final RB of the wanted signal. The new location for the CW can be calculated as follows:



Where
 is the re-allocated position of the single RB interferer

[image: ]
The above procedure is used to decide the CW and single PRB frequency locations for E-UTRA. For NR, we propose that the same procedure be adopted so that the requirement is aligned to E-UTRA. Since NR has additional bandwidths and different spectral utilization to E-UTRA, this requires recalculation of the frequency locations of the interferers.
Proposal 5: Use the procedure outline in this document to decide the frequency locations for the CW and single PRB interferers for the NR requirement.

Conclusion
Proposal 1: Re-use the E-UTRA levels and formulation to define the NR narrowband RX IM requirement for FR1.
Proposal 2: Assume the lowest feasible SCS for each wanted signal bandwidth
Proposal 3: Use the same SCS for the single RB interferer as for the wanted signal
Proposal 4: The interferer overall bandwidth is 5MHz for the 15k and 30k SCS and 10MHz for the 60k SCS
Proposal 5: Use the procedure outline in this document to decide the frequency locations for the CW and single PRB interferers for the NR requirement.
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