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Introduction
This contribution discusses the issues on ACLR requirements for NCR and provides proposals to solve the issues.
Discussion 
ACLR requirements for repeater are specified using nominal channel bandwidth BWNominal, and transmission bandwidth configuration BWConfig. Example of the ACLR limit is shown in table 1 below.

Table 1: ACLR limit for DL (all repeater classes) and for UL for Wide Area class (Table 6.5.2.2-1 in TS 38.106)
	nominal channel bandwidth BWNominal (MHz) (NOTE 5)
	 Repeater type 1-C adjacent channel centre frequency offset below or above the passband edge
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	[bookmark: _Hlk166189387]5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	BWNominal/2
	NR of same BW (Note 2)
	Square (BWConfig)
	45 dB
38 dB (Note 4)

	
	1.5 x BWNominal
	NR of same BW (Note 2)
	Square (BWConfig)
	45 dB
38 dB
(Note 4)

	
	2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (Note 3)

	
	7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (Note 3)

	NOTE 1:	BWNominal is the nominal channel bandwidth. BWConfig is the transmission bandwidth configuration assumed for the adjacent channel.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).
NOTE 3:	The requirements are applicable when the band is also defined for E-UTRA or UTRA.
NOTE 4:	For repeater operating in band n104, ACLR requirement 38 dB applies. For repeater operating in other bands, ACLR requirement 45 dB applies.
[bookmark: _Hlk166188611][bookmark: _Hlk166188767]NOTE 5:	For simultaneous NCR-Fwd and NCR-MT transmission, if the NCR-MT carrier is within the NCR-Fwd then the nominal bandwidth shall be the NCR-Fwd passband. If the NCT-MT carrier is adjacent to the NCR-Fwd passband then the nominal bandwidth shall be the combined bandwidth of NCR-Fwd passband and NCR-MT carrier bandwidth. If the NCR-MT carrier is not adjacent to the passband then CACLR shall be applied in the gap between the NCR-Fwd passband and the NCR-MT carrier.



Nominal channel bandwidth is defined as 
Nominal channel bandwidth: Bandwidth calculated as min(100MHz, BWpassband) in FR1 or min(400MHz, BWpassband) in FR2. If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest BS channel bandwidth for the operating band which is narrower than BWpassband.
To apply ACLR requirements to newly introduced Network-controlled repeater, text for the simultaneous NCR-Fwd and NCR-MT transmission case has been added in the specifications. It can be seen as note 5 in table 1 above.
According to note 5, the nominal channel bandwidth for the simultaneous transmission cases is defined as,
1. if the NCR-MT carrier is within the NCR-Fwd, bandwidth of NCR-Fwd passband
2. if the NCT-MT carrier is adjacent to the NCR-Fwd passband, combined bandwidth of NCR-Fwd passband and NCR-MT carrier bandwidth, 
Here, we see an issue on the nominal channel bandwidth definition by note 5. For there are no restrictions on the passband bandwidth, passband bandwidth could be different from any bandwidth defined as BS channel bandwidth. It means nominal channel bandwidth could be different from 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, or 100 MHz for FR1, for example. Looking at table 1, ACLR requirements are defined only for above nominal channel bandwidth. If the nominal channel bandwidth is different from BS channel bandwidth, corresponding transmission bandwidth configuration cannot be obtained and measurement filter bandwidth cannot be determined. That is, ACLR requirement could not be applicable for simultaneous transmission cases. 
To avoid this issue, we propose to modify the nominal channel bandwidth definition for the simultaneous transmission cases as below.
The nominal channel bandwidth for the simultaneous transmission cases is defined as,
1. if the NCR-MT carrier is within the NCR-Fwd: the frequency offset from the lower/upper edge of the passband and the lower/upper edge of the NCR-MT carrier. If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest BS channel bandwidth for the operating band which is narrower than the bandwidth. If BS channel bandwidth narrower than the bandwidth is not defined then nominal channel bandwidth shall be the channel bandwidth of the NCR-MT
2. if the NCT-MT carrier is adjacent to the NCR-Fwd passband: For passband side, same as nominal channel bandwidth for the passband. For NCR-MT carrier side, refer ACLR requirement for NCR-MT

Above definition comes from the fact that we know the position of the passband and the position of the NCR-MT channel, but we do not know the position of the NCR-Fwd channel. 
For case 1, if the NCR-MT channel is within the passband, the nominal channel bandwidth for lower side and upper side is considered separately. For lower side, the nominal channel bandwidth is equivalent to the one when the passband bandwidth is same as the frequency offset from the lower edge of the passband and the lower edge of the NCR-MT channel. For upper side, it is obtained in the same way. If the offset is small and BS channel bandwidth smaller than the offset is not defined, we propose to consider the nominal channel bandwidth same as the NCR-MT channel bandwidth.
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Figure 1: NCR-MT channel is within the passband
For case 2, if the NCR-MT channel is adjacent to the passband, ACLR for the passband side shall be evaluated with the nominal channel bandwidth for the passband. For NCR-MT channel side, it would be a good assumption that adjacent channel would have the same bandwidth as the NCR-MT channel bandwidth.
[image: ]
Figure 2: NCR-MT channel is adjacent to the passband

Conclusions 
We discussed the issue of the ACLR requirement for the simultaneous transmission case for network-controlled repeater and provid the following proposal.
Proposal 1:
To modify the definition of the nominal channel bandwidth for the simultaneous transmission case as,
· if the NCR-MT carrier is within the NCR-Fwd: the frequency offset from the lower/upper edge of the passband and the lower/upper edge of the NCR-MT carrier. If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest BS channel bandwidth for the operating band which is narrower than the bandwidth. If BS channel bandwidth narrower than the bandwidth is not defined then nominal channel bandwidth shall be the channel bandwidth of the NCR-MT
· if the NCT-MT carrier is adjacent to the NCR-Fwd passband: For passband side, same as nominal channel bandwidth for the passband. For NCR-MT carrier side, refer ACLR requirement for NCR-MT
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