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1. Introduction
BS ACLR for below 6GHz and above 24 GHz was discussed in the last RAN4-NR#2 meeting, ACLR values and assumed adjacent bandwidth were agreed. However, measurement bandwidth of wanted channel and adjacent channel are not discussed in detail. On UE ACLR, measurement bandwidth was discussed in [1]
This contribution discusses which channel bandwidth or transmission bandwidth configuration should be used as a measurement bandwidth for wanted channel and adjacent channel. Finally we propose required ACLR patterns for below 6GHz BS ACLR.
2. Current agreement
2.1. BS ACLR
Agreements on BS ACLR on below 6GHz band and above 24GHz were summarized in table 1 and table 2 [2-5].
Table 1: Summary of current BS ACLR agreements on below 6GHz
	
	vs. NR
(regardless of NR CBW)
	vs. UTRA

for bands defined also for UTRA
(regardless of NR CBW)
	vs. E-UTRA

for bands defined also for E-UTRA
(regardless of NR CBW)

	ACLR1 and 2 values
	45dBc
	45dBc
	45dBc

	adjacent CBW
	The same CBW as the transmitted carrier
	UTRA CBW
	5MHz E-UTRA CBW
Other than 5MHz is FFS (Note 1)

	Measurement BW for wanted signal
	Not yet decided
	Not yet decided
	Not yet decided

	Measurement BW for adjacent signal
	Not yet decided
	Not yet decided

(will be RRC (3.84 Mcps))
	Not yet decided

(will be Square (BWConfig))

	absolute limit
	each E-UTRA BS absolute limit to the corresponding NR BS class , whichever is less stringent compared to the ACLR

	Note 1: One adjacent bandwidth will be selected if the worst case is identified


Table 2: Summary of current BS ACLR agreements on above 24GHz

	
	vs. NR
(regardless of NR CBW)

	
	for 24.24 – 33.4 GHz frequency range
	for 37 – 52.6 GHz frequency range

	ACLR1 value
	28dBc
	26dBc

	ACLR2 value
	not clear yet whether to specify ACLR2
	not clear yet whether to specify ACLR2

	adjacent CBW
	not clear yet (but will be the same CBW as  the transmitted carrier)
	not clear yet (but will be the same CBW as  the transmitted carrier)

	Measurement BW for wanted signal
	Not yet decided
	Not yet decided

	Measurement BW for adjacent signal
	Not yet decided
	Not yet decided

	absolute limit
	FFS whether to specify
	FFS whether to specify


By the way, on UE ACLR discussion in RAN4-NR#2, measurement bandwidth for UE ACLR measurement was discussed in [1]. In chairman note [9], following was agreed for UE MPR evaluation.
· Agreement: ACLR measurement Bandwidth for NR is equal to either of NR channel Bandwidth or transmission bandwidth for all single carrier NR Channel bandwidths is applied to MPR evaluation.

Similar with UE ACLR discussion, measurement BW should be discussed for BS ACLR definition.
In the next clause, we discuss open issues highlighted in Yellow (feasible measurement bandwidth) and un-necessary ACLR to adjacent UTRA/E-UTRA.
3. Discussion
3.1. Spectrum utilization
In existing E-UTRA ACLR vs. adjacent E-UTRA requirement, transmission bandwidth configuration (BWconfig, NRB) is used as a measurement BW for both wanted channel and adjacent channel. This is because transmission bandwidth configuration (i.e., spectrum utilization) is a unique number for each channel bandwidth (BWchannel) in E-UTRA case.
Table 3: E-UTRA BWchannel and BWconfig
	Channel bandwidth BWChannel [MHz]
	1.4
	3
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15
	25
	50
	75
	100

	BWconfig / BWchannel [%]
	77.1
	90.0
	90.0
	90.0
	90.0
	90.0


However in NR, even for a certain BWchannel, spectrum utilization (i.e., X = BWconfig / BWchannel) will be different depend on the sub-carrier spacing and operation band frequency range [6]. Table 4 shows agreed spectrum utilization (i.e., X = BWconfig / BWchannel) for 50 MHz case as an example. In addition, even for a certain combination of BWchannel and SCS, higher spectrum utilization Y% than defined X% may be used in actual operation [7-8].
Table 4: Current agreement on NR spectrum utilization (for 50MHz BWchannel) in [6]
	Operating frequency band
	SCS [kHz]
	Channel bandwidth BWChannel [MHz] = 50
	Note

	
	
	NRB
	X = BWconfig / BWchannel [%]
	

	Below 6GHz
	15
	270
	97.2
	for below 6GHz

	
	30
	133
	95.8
	for below 6GHz

	
	60
	[65]
	93.6
	for below 6GHz

	Above 24GHz
	60
	[66 - 67]
	95.0 - 96.5
	for mmWave

	
	120
	[32]
	92.2
	for mmWave


Observation 1: Even for a certain channel bandwidth (BWchannel), spectrum utilization (i.e., X = BWconfig / BWchannel) will be different depend on the sub-carrier spacing and/or operation band frequency range.
Observation 2: Even for a certain combination of channel bandwidth (BWchannel), sub-carrier spacing and operation band frequency range, higher spectrum utilization Y% than defined X% may be used in actual operation.
3.2. Measurement bandwidth for ACLR (for both below 6GHz and above 24 GHz)
There are four possible combinations of measurement bandwidth for wanted and adjacent channels as shown in table 5.

Table 5: Four possible combinations of measurement bandwidth

	No.
	for wanted channel
	for adjacent channel
	Note

	1
	BWconfig
	BWconfig
	Same as E-UTRA ACLR

	2
	BWconfig
	BWchannel
	

	3
	BWchannel
	BWconfig
	

	4
	BWchannel
	BWchannel
	


In the following sub-clause, we discuss which combination should be used for NR ACLR.
3.2.1. Measurement bandwidth of adjacent NR channel
On ACLR to adjacent NR channel, it was agreed that the same CBW as the transmitted carrier is assumed as adjacent CBW. However, as mentioned in previous sub-clause, spectrum utilization of adjacent channel cannot be determined uniquely. Therefore, in order to cover any cases, measurement bandwidth of adjacent channel should be channel bandwidth rather than transmission bandwidth configuration.
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Figure 1: Measurement bandwidth of adjacent channel
Proposal 1: For both below 6GHz and above 24GHz, measurement bandwidth of adjacent channel should be channel bandwidth rather than transmission bandwidth configuration for ACLR definition. This is because transmission bandwidth configuration of adjacent channel cannot be determined uniquely.
3.2.2. Measurement bandwidth of wanted NR channel
In contrast to adjacent channel, it can be identified the spectrum utilization (i.e., transmission bandwidth configuration BWconfig, NRB) of wanted channel, since this is own signal. Thus there is no need to use channel bandwidth for wanted signal measurement bandwidth.
Proposal 2: For both below 6GHz and above 24GHz, measurement bandwidth of wanted channel should be transmission bandwidth configuration for ACLR definition. This is because there is no need to use channel bandwidth for wanted signal measurement bandwidth in contrast of adjacent one.

3.3. The necessity of ACLR vs. UTRA/E-UTRA (for below 6GHz)
Based on our Proposal 1, if RAN4 agrees to use BWchannel as measurement bandwidth for adjacent NR channel, in some cases ACLR vs. E-UTRA may be able to be omitted.
· NR BWchannel < 20MHz (i.e., 5MHz or 10MHz or 15MHz)
Table 7: NR BWchannel < 20MHz case
	No.
	wanted NR BWchannel
	vs. 
(NR, UTRA or E-UTRA)
	Adjacent BWchannel
	Measurement BW of adjacent channel
	Comment

	1-1
	5MHz
	NR
	5MHz
	5MHz
	Need

	1-2
	
	UTRA
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	No need (covered by No.1-1)

	1-3
	
	E-UTRA
	5MHz
	4.5MHz
	No need (covered by No.1-1)

	1-4
	
	
	10MHz
	9MHz
	

	1-5
	
	
	15MHz
	13.5MHz
	

	1-6
	
	
	20MHz
	18MHz
	

	2-1
	10MHz
	NR
	10MHz
	10MHz
	Need

	2-2
	
	UTRA
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	No need (covered by No.1-1)

	2-3
	
	E-UTRA
	5MHz
	4.5MHz
	No need (covered by No.2-1)

	2-4
	
	
	10MHz
	9MHz
	No need (covered by No.2-1)

	2-5
	
	
	15MHz
	13.5MHz
	

	2-6
	
	
	20MHz
	18MHz
	

	3-1
	15 MHz
	NR
	15MHz
	15MHz
	Need

	3-2
	
	UTRA
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	No need (covered by No.1-1)

	3-3
	
	E-UTRA
	5MHz
	4.5MHz
	No need (covered by No.3-1)

	3-4
	
	
	10MHz
	9MHz
	No need (covered by No.3-1)

	3-5
	
	
	15MHz
	13.5MHz
	No need (covered by No.3-1)

	3-6
	
	
	20MHz
	18MHz
	


Observation 3: For below 6GHz NR BWchannel < 20MHz, if measurement bandwidth of adjacent NR channel is channel bandwidth (based on Proposal 1), no need to specify following ACLRs since these are already covered by ACLR to adjacent NR
· ACLR to adjacent UTRA
· ACLR to adjacent E-UTRA whose channel bandwidth equals to or less than wanted NR channel bandwidth
· NR BWchannel => 20MHz

On ACLR vs. NR, the same CBW as wanted channel is assumed for adjacent NR channel (=> 20MHz). From ACLR point of view, the measurement bandwidth of adjacent channel equals to NR BWchannel (=>20MHz) is the worst case than any other ACLR vs. E-UTRA.
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Observation 4: For below 6GHz NR BWchannel => 20MHz, if measurement bandwidth of adjacent NR channel is channel bandwidth (based on Proposal 1), no need to specify ACLR to adjacent UTRA and E-UTRA since these are already covered by ACLR to adjacent NR.
3.4. Proposed patterns to be specified (for below 6GHz)
Based on obtained Observations and Proposals in above, we propose two options for ACLR.
· Option 1: On the basis Proposal 1, for below 6GHz NR BWchannel < 20MHz, specify ACLR vs. adjacent NR with the same channel bandwidth, and ACLR vs. adjacent 20MHz E-UTRA. For NR BWchannel => 20MHz, specify ACLR vs. adjacent NR with the same channel bandwidth only.
Table 8: Summary of Option 1
	
	vs. NR
	vs. UTRA

for bands defined also for UTRA
	vs. E-UTRA

for bands defined also for E-UTRA

	
	NRchannel < 20MHz
	NRchannel => 20MHz
	NRchannel < 20MHz
	NRchannel => 20MHz
	NRchannel < 20MHz
	NRchannel => 20MHz

	ACLR1 and 2 values
	45dBc
	No need
	45dBc

	adjacent CBW
	The same CBW as the transmitted carrier
	
	20MHz E-UTRA CBW only

	Measurement BW for wanted signal
	BWconfig
	
	BWconfig

	Measurement BW for adjacent signal
	BWchannel
	
	BWconfig

	absolute limit
	each E-UTRA BS absolute limit to the corresponding NR BS class , whichever is less stringent compared to the ACLR


For NR BWchannel < 20MHz, the reason why we are proposing to specify ACLR vs. 20MHz E-UTRA is to cover extreme two cases (min E-UTRA CBW and max E-UTRA CBW). Min E-UTRA CBW (5MHz) is already covered by ACLR vs. NR as shown in table 7. In order to cover max E-UTRA CBW, we propose to specify 20MHz E-UTRA case.
Note that even if RAN4 specify ACLR vs. 20MHz E-UTRA, the number of requirement patterns doesn’t increase compared with current agreement. There is benefit to reduce the number of requirement patterns.
· Option 2: On the basis Proposal 1, for below 6GHz specify ACLR vs. NR only (no need ACLR vs. UTRA nor E-UTRA). For NR BWchannel < 20MHz, adjacent channel bandwidth should be 20MHz. For NR BWchannel => 20MHz, adjacent channel bandwidth should be the same with wanted channel bandwidth.
Table 9: Summary of Option 2

	
	vs. NR
	vs. UTRA

for bands defined also for UTRA
	vs. E-UTRA

for bands defined also for E-UTRA

	
	NRchannel < 20MHz
	NRchannel => 20MHz
	NRchannel < 20MHz
	NRchannel => 20MHz
	NRchannel < 20MHz
	NRchannel => 20MHz

	ACLR1 and 2 values
	45dBc
	No need
	No need

	adjacent CBW
	20MHz
	The same CBW as the transmitted carrier
	
	

	Measurement BW for wanted signal
	BWconfig
	
	

	Measurement BW for adjacent signal
	BWchannel
	
	

	absolute limit
	each E-UTRA BS absolute limit to the corresponding NR BS class , whichever is less stringent compared to the ACLR


The difference between option 1 is adjacent channel bandwidth for NR BWchannel < 20MHz. By setting set 20MHz for this, no need to specify any ACLR vs. UTRA nor E-UTRA. Note that there is more benefit to reduce the number of requirement patterns than Option 1.
Proposal 3: RAN4 should select either option 1 or option 2 for below 6GHz BS ACLR as below.

· Option 1: On the basis Proposal 1, for below 6GHz NR BWchannel < 20MHz, specify ACLR vs. adjacent NR with the same channel bandwidth, and ACLR vs. adjacent 20MHz E-UTRA. For NR BWchannel => 20MHz, specify ACLR vs. adjacent NR with the same channel bandwidth only.
· Option 2: On the basis Proposal 1, for below 6GHz specify ACLR vs. NR only (no need ACLR vs. UTRA nor E-UTRA). For NR BWchannel < 20MHz, adjacent channel bandwidth should be 20MHz. For NR BWchannel => 20MHz, adjacent channel bandwidth should be the same with wanted channel bandwidth.
4. Conclusion

In this contribution, we discussed suitable measurement bandwidth for both wanted and adjacent channel for ACLR definition and proposed followings.
Proposal 1: For both below 6GHz and above 24GHz, measurement bandwidth of adjacent channel should be channel bandwidth rather than transmission bandwidth configuration for ACLR definition. This is because transmission bandwidth configuration of adjacent channel cannot be determined uniquely.
Proposal 2: For both below 6GHz and above 24GHz, measurement bandwidth of wanted channel should be transmission bandwidth configuration for ACLR definition. This is because there is no need to use channel bandwidth for wanted signal measurement bandwidth in contrast of adjacent one.

Proposal 3: RAN4 should select either option 1 or option 2 for below 6GHz BS ACLR as below.

· Option 1: On the basis Proposal 1, for below 6GHz NR BWchannel < 20MHz, specify ACLR vs. adjacent NR with the same channel bandwidth, and ACLR vs. adjacent 20MHz E-UTRA. For NR BWchannel => 20MHz, specify ACLR vs. adjacent NR with the same channel bandwidth only.

· Option 2: On the basis Proposal 1, for below 6GHz specify ACLR vs. NR only (no need ACLR vs. UTRA nor E-UTRA). For NR BWchannel < 20MHz, adjacent channel bandwidth should be 20MHz. For NR BWchannel => 20MHz, adjacent channel bandwidth should be the same with wanted channel bandwidth.
Table 8: Summary of Option 1
	
	vs. NR
	vs. UTRA

for bands defined also for UTRA
	vs. E-UTRA

for bands defined also for E-UTRA

	
	NRchannel < 20MHz
	NRchannel => 20MHz
	NRchannel < 20MHz
	NRchannel => 20MHz
	NRchannel < 20MHz
	NRchannel => 20MHz

	ACLR1 and 2 values
	45dBc
	No need
	45dBc

	adjacent CBW
	The same CBW as the transmitted carrier
	
	20MHz E-UTRA CBW only

	Measurement BW for wanted signal
	BWconfig
	
	BWconfig

	Measurement BW for adjacent signal
	BWchannel
	
	BWconfig

	absolute limit
	each E-UTRA BS absolute limit to the corresponding NR BS class , whichever is less stringent compared to the ACLR


Table 9: Summary of Option 2
	
	vs. NR
	vs. UTRA

for bands defined also for UTRA
	vs. E-UTRA

for bands defined also for E-UTRA

	
	NRchannel < 20MHz
	NRchannel => 20MHz
	NRchannel < 20MHz
	NRchannel => 20MHz
	NRchannel < 20MHz
	NRchannel => 20MHz

	ACLR1 and 2 values
	45dBc
	No need
	No need

	adjacent CBW
	20MHz
	The same CBW as the transmitted carrier
	
	

	Measurement BW for wanted signal
	BWconfig
	
	

	Measurement BW for adjacent signal
	BWchannel
	
	

	absolute limit
	each E-UTRA BS absolute limit to the corresponding NR BS class , whichever is less stringent compared to the ACLR
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