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1 Introduction

During recent RAN4 meetings agreements have been made and documented on ACS for NR. It has been agreed that for ACS, the interfering signal should be an NR signal with 5 / 20MHz channel bandwidth:
	NR channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal centre frequency offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	5, 10, 15, 20
	REFSENS + 6dB
	Wide Area: -52

Medium Range: -47

Local Area: -44
	2.5+[offset]
	5MHz NR signal

	[25, 40, 50, 60, 80,100]
	REFSENS + 6dB
	Wide Area: -52

Medium Range: -47

Local Area: -44
	10+[offset]
	20MHz NR signal


What has not as yet been agreed is the sub-carrier spacing for the adjacent channel signal. Furthermore, the offset of the interferer signal needs to be clarified.
This contribution considers these issues and proposes solutions to these issues.
2 Discussion

The ACS requirement is designed to capture the selectivity performance of the basestation. The input signal level is lower than for in-band blocking. If the basestation has the required selectivity, then the target throughput will be achieved.

In order to achieve the ACS and also the narrowband blocking requirements, a receiver filter will be required in order to reject the adjacent channel signal. The roll-off of the filter needs to be sufficiently sharp to capture the narrowband blocker. If this is the case, most of the adjacent channel signal except for the first few subcarriers will be strongly attenuated.

Observation 1: Due to the need for filtering to meet the narrowband blocking requirement, most subcarriers of the adjacent channel signal will be heavily attenuated; only the first few will impact the wanted channel throughput.


[image: image1]
Both the narrowband blocking and the ACS requirement present a signal to the receiver for the first few subcarriers that needs to be sufficiently attenuated that the requirement is achieved. The interference level for the narrowband blocker is -49dBm over a single subcarrier, and the ACS -52dBm over the whole 5MHz carrier (i.e. -66dBm per subcarrier), with the same degradation against wanted signal targeted in both cases. Considering that it is the first RB that will set the receiver performance, the ACS requirement is in fact superseded by the narrowband blocker requirement and is in that sense redundant.
Observation 2: Any BS meeting the narrowband blocking requirement will also meet ACS, as ACS is much less stringent.

Two aspects of the interferer should be considered in detail; the subcarrier spacing and the offset value. If the tones of the interfering signal exactly align with the subcarrier grid for the wanted signal, then under certain conditions orthogonality between the blocking and wanted signal can be achieved without implementing filtering. These are unrealistic conditions however, since the adjacent channel will belong to another network and not be synchronized with the blocker. Furthermore, these conditions only occur for certain bandwidths, and it must be ensured that if the ACS has a different bandwidth to the tested condition, in which the subcarrier grids do not align then blocking performance is maintained.

To make sure that ACS is tested properly, the alignment between the wanted carrier signal and the test signal should be set to 7.5 khz offset. For this to be achieved, the offset should be calculated based on the wanted signal bandwidth as follows (assuming the SCS of the interferer is 15khz):
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Where [image: image4.png]BW,hannel



 is the channel bandwidth of the wanted signal.

For the narrowband blocking, it is essential to apply the offset in this manner. Since the ACS is anyhow less stringent than narrowband blocking, it is less important to set the offset for ACS, however for correctness we propose to do so:

Proposal 1: Set the offset for ACS as follows (assuming the SCS of the interferer is 15khz):
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If the subcarrier spacing of the wanted signal differs from the interferer, then not all of the wanted signal subcarriers will be correctly offset from the interferer subcarriers. If the interfering signal has a 15khz subcarrier spacing then only every second wanted signal subcarrier will experience the correct offset if the wanted signal has 30khz SCS and only every fourth if the wanted signal has 60khz SCS. This will lead to the requirement differing depending on the wanted signal subcarrier spacing.

Unlike narrowband blocking, for ACS if the interfering signal subcarrier spacing is made the same as the wanted signal, the PSD for the interfering signal remains unaffected. From this point of view, using the same subcarrier spacing for the wanted signal could make sense for ACS. However, for the 30khz SCS, the spectrum utilization for the 5MHz interferer is lower and thus the critical subcarriers will be moved further from the wanted signal. For the 60khz SCS, it is not possible to apply a 5MHz interferer and thus a 10MHz interferer would need to be applied.

There is not a clear argument whether the same SCS as the wanted signal or a single SCS should be applied for SCS. We consider that most likely, applying 15khz for the interfering signal SCS is the best approach. However further discussion should take place in RAN4.

Proposal 2: Discuss further what should be the SCS for the interfering signal. If no better arguments identified, assume that the interferer has 15khz SCS regardless of the wanted signal SCS.

The specification should cover all possibilities for wanted signal SCS. However, since the requirement is an RF requirement, testing with the lowest wanted signal SCS supported by the BS is sufficient.
Proposal 3: The requirement should capture all possibilities for wanted signal SCS. However, testing should be performed only with the lowest wanted signal SCS supported by the basestation.
3 Conclusion

Proposal 1: Set the offset for ACS as follows (assuming the SCS of the interferer is 15khz):

[image: image6.png]0.5 * BWenannet +350 +7.51 0.5« BWengnner +350 + 7.5°
offeot = ([—eme DI 1] 20" Tenamnel TR F 0. 05





Proposal 2: Discuss further what should be the SCS for the interfering signal. If no better arguments identified, assume that the interferer has 15khz SCS regardless of the wanted signal SCS.

Proposal 3: The requirement should capture all possibilities for wanted signal SCS. However, testing should be performed only with the lowest wanted signal SCS supported by the basestation.
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