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1 Introduction

The narrowband blocking requirement is defined in the same manner for NR and E-UTRA. In principle, the requirement should apply in the same manner regardless of the RAT, however due to the 7.5kHz difference in uplink subcarrier placing for NR, an incorrect interpretation of the requirement could lead to a quite significant difference between NR and E-UTRA.
This document discusses the impact of misunderstanding how to place the single RB interferer.
2 Discussion

The narrowband blocking requirement is specified as a single RB at the edge of a 5MHz or 20MHz carrier. The RB and assumed carrier for the interferer are E-UTRA for E-UTRA and 15kHz SCS NR for NR; in practice this makes the interferer waveform the same in both cases.

The frequency position of the single RB is nominally 350kHz (or 540kHz for wider carriers) but is adjusted for each channel bandwidth. The adjustment ensures that the subcarriers of the interferer are offset by 7.5kHz to the subcarriers of the wanted signal. An example is depicted in figure 1 below for an E-UTRA 5MHz subcarrier.


[image: image12.png]257,5 82,5
kHz kHz

22425 : 260
kHz : kHz |~
Last subcarrier of, Last subcarrier of
| wanted signal linterferer
Frequency
517,5 kHz= Centre of

34,5 subcarriers interferer RB




Figure 1: Illustration of the frequency relationship between the subcarriers for the E-UTRA NBB requirement
We assume that the wanted signal is aligned with a channel raster. For LTE UL, due to the 7.5kHz shift between the DL and UL, the channel center will lie between two subcarriers.
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Figure 2: Arrangement of DL and UL subcarriers in relation to raster positions for E-UTRA
For the interfering signal, the requirement text states that the RB center is located at the specified offset from the channel edge. It is ambiguous how the positioning of the “RB center” relates to the channel raster. If it is interpreted as meaning the midpoint between the central 2 subcarriers, then for E-UTRA, the interferer RB will be aligned to a channel raster and will be placed correctly.
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Figure 3: Interpretation of interferer RB centre as being half way between 2 subcarriers
These assumptions are applied for figure 1 above for E-UTRA and give a correct result of 7.5kHz offset between wanted signal and interferer. 

For NR, the DL and UL subcarriers are aligned. Either the 0th or 6th subcarrier of the downlink RB is aligned to the channel raster. Thus, for uplink, the wanted signal will be aligned to the raster and 7.5kHz different to LTE:
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Figure 4: Relation between the DL and UL subcarriers and the raster position for NR
For the interferer RB, if the “RB centre” is interpreted as referring to the midpoint between the central two subcarriers, then the interferer RB will not be aligned with the channel raster, and the subcarriers of the RB will not be offset by 7.5kHz to the wanted carrier subcarriers, as is the case for E-UTRA:
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Figure 5: Frequency relationship between subcarriers if the same understanding of interferer RB centre is applied for the NR NBB requirement
IF “RB centre” is on the other hand interpreted as being the 6th subcarrier then the offset between the interferer and wanted signal will be 7.5kHz, as for E-UTRA:
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Figure 6: Correct interpretation of centre frequency of RB to ensure subcarrier misalignment for NR NBB.
In our view, the current wording in 38.104 is somewhat ambiguous in that “RB centre” could easily be interpreted as implying the frequency in-between the centre subcarriers. To avoid confusion, we propose that a clarification note is added to the requirement description. CRs are provided in [1-3].
3 Conclusion

Proposal 1: Clarify the definition of the frequency of the centre of the interference RB for the NR narrowband blocking requirement
Proposal 2: Clarify that it is assumed that the wanted signal is aligned to the channel raster without any 7.5kHz shift applied.
4 References

[1] Ericsson, “Draft CR to 38.104: Clarification of interferer RB frequency for narrowband blocking”, R4-1906093, RAN4#91, May 2019
[2] Ericsson, “Draft CR to 38.141-1: Clarification of interferer RB frequency for narrowband blocking”, R4-1906094, RAN4#91, May 2019

[3] Ericsson, “Draft CR to 38.141-2: Clarification of interferer RB frequency for narrowband blocking”, R4-1906095, RAN4#91, May 2019


1/2


[image: image1][image: image7.png]eeeeeeeee

DL subcarriers




[image: image8.png]


[image: image9.png]250 82,5
kHz kHz

2250 . 260
kHz : kHz |~
Last subcarrier of, Last subcarrier of
| wanted signal linterferer
Frequency
510 kHz=34 Centre of

subcarriers interferer RB



[image: image10.png]Carrier centre
frequency

DL subcarriers

A UL subcarriers




[image: image11.png]


