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1. Introduction

This contribution discusses the ACLR measurement bandwidth for FR1 NR.  For the single carrier NR ACLR, due to higher spectrum utilization, the measurement bandwidth becomes larger and therefore increases the leakage energy that is incorrectly captured.  For EN-DC, the measurement bandwidth is insufficient to capture all of the energy of the highest SU waveforms.  
2. Discussion

2.1. Single carrier FR1 NR

ACLR is the ratio of filtered mean power centered on the assigned channel frequency to the filter mean power centered on an adjacent channel frequency.  The NR ACLR requirement is defined to use rectangular filters with measurement bandwidth commensurate with the assigned channel bandwidth as shown below
Table 6.5.2.4.1-1: NR ACLR measurement bandwidth
	NR channel bandwidth / NR ACLR measurement bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	NR ACLR measurement bandwidth
	4.515
	9.375
	14.235
	19.095
	23.955
	[28.815]
	38.895
	48.615
	58.35
	78.15
	98.31


The ACLR measurement bandwidth is derived to be sufficiently wide to capture the energy of the transmitted RB’s in the channel.  For LTE, this was generally 90% of the channel bandwidth since the transmission bandwidth configuration for LTE was defined as such.  However, for NR with higher spectrum utilization and asymmetric guard bands, the ACLR measurement bandwidth is defined according to the minimum guard band applied at both edges of the channel to ensure that all transmitted energy within the assigned channel is captured.  The measurement bandwidth then exceeds 98% for some bandwidths.  However, one challenge resulting from such a high measurement bandwidth is the potential to capture not only the signal inside the bandwidth, but also energy outside of the bandwidth due to the transition region of the measurement filter.  For example, if the measurement filter is centered on the adjacent channel, because of the very wide bandwidth and the transition region of the filter, energy from the transmitted signal on-channel may also be captured.  The ACLR result would then be inaccurate due to this leakage.
One possible solution to this problem is to allow for narrower resolution bandwidth in the measurement procedure.  In fact, there is already a statement in clause 6.5.2.1 of 38.101-1 to this effect.  However, this note is repeated in the spectrum emission mask as a note to Table 6.5.2.3.1-1 to draw particular attention to the need to consider a reduced resolution bandwidth.  If the intention of adding the note is the draw particular attention to the need to consider reduced resolution bandwidth, then the note is also needed for ACLR as described above.  If the note is superfluous, then it should also be removed from Table 6.5.2.3.1-1 since it is already mentioned in the general section.  Leaving it in the SEM clause but not including it in ACLR clause implies that the note does not apply to ACLR.  Regardless of whether an additional note is added or whether a superfluous note is removed, it is important to recognize that with the larger spectrum utilization and larger ACLR measurement bandwidths, care must be taken to ensure that the measurement is taken correctly so that leakage from energy outside of the filter bandwidth does not corrupt the result.

Observation:  Narrower resolution bandwidth may be needed for measuring ACLR with high spectrum utilization channels.
Proposal:  38.101 specification should be clarified that narrower resolution bandwidth is allowed for ACLR measurement to improve accuracy.
2.2. EN-DC

ACLR for EN-DC is specified in 38.101-3.   However, in the specification for EN-DC, the ACLR measurement bandwidth is tentatively defined to be 95%, irrespective of aggregated channel bandwidth.
Table 6.5B.2.1.3-1: ACLR for intra-band EN-DC (contiguous sub-blocks)
	Parameter
	Unit
	Value

	EN-DCACLR
	dBc
	30

	Measurement bandwidth
	
	[0.95] ENBW

	Frequency offset of adjacent channel
	
	ENBW

/

-ENBW

	NOTE 1:
ENBW is the aggregated bandwidth in MHz of an E-UTRA sub-block and an adjacent NR sub-block; there is no frequency separation between the said sub-blocks. The sub-block bandwidths include any internal guard bands.

NOTE 2:
The frequency offset is that in between the centre frequencies of the measurement filters


The intention of indicating a fixed fraction of ENBW instead of enumerating values for each channel bandwidth is to simplify the specification.  However, this introduces a risk that the measurement bandwidth does not fully capture the transmitted signal if there are RB’s outside of the 95% ENBW.  In the worst case, for a single RB transmission at the edge of the channel, the on-channel measurement may not detect any energy leading to an erroneous result.  One solution is to define the measurement bandwidth on-channel to be 100% ENBW to ensure that all energy is captured.  However, to allow some transition region for the filter, the measurement bandwidth of the adjacent channel can be specified to be 95% ENBW.  Note that 95% ENBW in the adjacent channel measurement bandwidth would lead to the same adjacent channel measurement as defined today.
Proposal:  Measurement bandwidth for on-channel measurement shall be 100% ENBW.  Measurement bandwidth for adjacent channel measurement shall be 95% ENBW.

3. Conclusion

It is explained in this contribution that the ACLR measurement bandwidth is increased for NR compared to LTE due to the higher spectrum utilization.  Ideally, the ACLR measurement filter should capture all energy in-band but none of the energy from the adjacent channel when measuring the on-channel energy.  Similarly, the filter should capture all adjacent channel energy but none of the energy in-band when measuring the adjacent channel energy.  To enable a closer representation of this ideal, it is proposed that narrower RBW is allowed for ACLR measurement due to higher spectrum utilization.  It is further proposed for EN-DC that the measurement bandwidth is slightly modified to account for the case of narrow transmission at the edge of a high spectrum utilization channel.
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