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Introduction.
This contribution discusses the issues on NR repeater ACLR requirements and proposes corrections for them.
Discussion
RAN4 has agreed the ACLR requirements for NR repeater as defined in TS 38.106. We see some issues and discuss on them in this contribution.
Issue 1: Definition of the nominal channel bandwidth
The nominal channel bandwidth is defined as min(100 MHz, BWpassband) for repeater type 1-C in the current NR repeater specification. ACLR is defined as the ratio of the filtered mean power centered on assigned channel frequency to the filtered mean power centered on an adjacent channel frequency. Here, the concept of the nominal channel bandwidth is used to determine the bandwidth of the assigned channel and the bandwidth of the adjacent channel. To calculate the ACLR value, adjacent channel carrier is assumed to be a NR carrier of the same bandwidth, and filter bandwidth on the adjacent channel frequency shall be same as the transmission bandwidth configuration corresponding to the nominal channel bandwidth. For this reason, nominal channel bandwidth shall be chosen from the bandwidths defined for BS channel bandwidth. If the nominal channel bandwidth is different from any of defined BS channel bandwidth, then adjacent channel assumption will be not realistic one and the filter bandwidth for the adjacent channel frequency will not be determine. Therefore, we need a restriction to decide the nominal channel bandwidth. 
Same discussion is applied to repeater type 2-O.
Proposal 1: 	Nominal channel bandwidth is defined as min(100 MHz, BWpassband) for repeater type 1-C. If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest channel bandwidth for the operating band which is narrower than BWpassband.
Proposal 2: 	Nominal channel bandwidth is defined as min(400 MHz, BWpassband) for repeater type 2-O. If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest channel bandwidth for the operating band which is narrower than BWpassband.
Issue 2: ACLR limit tables
Repeater type 1-C ACLR limit for DL and for UL for Wide Area class is defined as below.
Table 6.5.2.2-1: Repeater type 1-C ACLR limit for DL and for UL for Wide Area class
	Repeater type 1-C nominal channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	 Repeater type 1-C adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR
 limit

	min(100 MHz, BWpassband)
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (Note 3)

	
	BWChannel /2 + 7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (Note 3)

	NOTE 1:	BWChannel and BWConfig are the repeater type 1-C nominal repeater bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency.
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.



Nominal channel bandwidth is defined as a bandwidth of the passband, not as a bandwidth of a carrier. Therefore, the first column of the table shall be replaced with “Repeater type 1-C nominal channel bandwidth of the passband (MHz)”. Instead of the definition of the nominal channel bandwidth, applicable bandwidth values shall be listed corresponding to laws like the ACLR limit table for BS in TS 38.104.
For the second column of the table, adjacent channel center frequency offset shall be measured as an offset from the passband edge frequency because it is difficult to identify the channel in the passband. Offset values shall be modified accordingly.
NOTE 1 in the table says, “BWChannel and BWConfig are the repeater type 1-C nominal repeater bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency”. It is confusing. BWChannel and BWConfig have different meanings. NOTE 1 shall be updated as “BWNominal and BWConfig are the repeater type 1-C nominal channel bandwidth and transmission bandwidth configuration of the passband”.
Based on the discussion above, repeater type 1-C ACLR limit for DL and for UL for Wide Area class shall be corrected based on the modified nominal channel bandwidth as below.
Repeater type 1-C ACLR limit for DL and for UL for Wide Area class
	Repeater type 1-C nominal channel bandwidth of passband BWNominal  (MHz)
	 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

	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

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

	
	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 and BWConfig are the repeater type 1-C nominal channel bandwidth and transmission bandwidth configuration of the passband.
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.


Other tables shall be updated accordingly, too.
Proposal 3: 	ACLR limit tables shall be updated considering the modified nominal channel bandwidth.
Proposal 4: 	Symbol BWNominal shall be introduce for nominal channel bandwidth.
[bookmark: _GoBack]Corresponding CR is submitted [1].
Conclusion
We have discusses the NR repeater ACLR requirements and made following proposals. 
Proposal 1
Nominal channel bandwidth is defined as min(100 MHz, BWpassband) for repeater type 1-C. If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest channel bandwidth for the operating band which is narrower than BWpassband.
Proposal 2
Nominal channel bandwidth is defined as min(400 MHz, BWpassband) for repeater type 2-O. If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest channel bandwidth for the operating band which is narrower than BWpassband.
Proposal 3
ACLR limit tables shall be updated considering the modified nominal channel bandwidth.
Proposal 4
Symbol BWNominal shall be introduce for nominal channel bandwidth.
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