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1 Introduction
NR RF requirements below 6 GHz were discussed in previous meetings. WF on sub 6GHz ACLR and ACS was approved in [1] and [2]. This contribution provides further considerations and proposals on ACLR requirements.

2 Discussion
Per way forward approved in [1] and [2], open issues for BS ACLR are identified to be further investigated:

· For bands defined also for E-UTRA
· Specify BS 45 dB ACLR conducted requirement for 5MHz adjacent channel bandwidth.

· Specify BS 45 dB ACLR for other than 5MHz adjacent channel bandwidth is FFS.

· One adjacent bandwidth will be selected if the worst case is identified 

The open issue is what E-UTRA adjacent channel bandwidth is if the bands are also defined for E-UTRA. In E-UTRA, 90% spectral utilization is adopted for channel bandwidth >= 3 MHz, i.e. guard-band is larger for wider channel bandwidth. As shown in Figure 2-1, if only considering E-UTRA adjacent channel bandwidth, it may be difficult to tell which worst case is, due to wider channel bandwidth has larger guard-band for E-UTA. While for NR, due to wider bandwidth adopts higher spectra utilization, it makes NR to NR ACLR can cover other than 5 MHz adjacent E-UTRA cases, as shown in Figure 2-2. Furthermore, for existing E-UTRA, the same channel bandwidth and UTRA are defined as the adjacent channel and not all the E-UTRA channel bandwidths are tested for adjacent channels. Considering the two reasons, we think the smaller channel bandwidth such as 5MHz and NR channel bandwidth can cover the worse cases, i.e. it is not necessary to define E-UTRA adjacent channel bandwidth other than 5MHz.  





Figure 2-1 adjacent channels
If the NR band also defined for FDD E-UTRA and UTRA, e.g. Band 1, according to the WF in [1] and [2], both 3.84 Mcps UTRA UTRA and 5 MHz E-UTRA will be defined. The adjacent UTRA channel power is measured with a RRC bandwidth filter with roll-off factor =0.22. The assigned E-UTRA channel power is measured with a rectangular filter with 4.5 MHz measurement bandwidth. And all UTRA bands are also defined for E-UTRA. To reduce test cases, in NR specification, only 5MHz E-UTRA is defined for adjacent channel.
For existing unpaired bands with synchronized operation, 1.28 Mcps UTRA, 3.84 Mcps UTRA and 7.68 Mcps UTRA are assumed for adjacent channel carriers. In reality it is rarely deployed for 3.84 Mcps UTRA and 7.68 Mcps UTRA. To reduce unnecessary test effort, it is proposed to only keep 1.28 Mcps UTRA for adjacent channel in NR specification.   
Table 6.6.2.1-2 in TS 36.104: Base Station ACLR in unpaired spectrum with synchronized operation

	Channel bandwidth of E-UTRA lowest/highest carrier transmitted BWChannel [MHz] 
	BS 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

	1.4, 3
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

	5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	BWChannel /2 + 5 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	45 dB

	
	BWChannel /2 + 15 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	45 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA lowest/highest carrier transmitted on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.105 [7], with a chip rate as defined in this table.


Table 2-2: Base Station ACLR in paired spectrum

	Channel bandwidth of NR lowest/highest carrier transmitted BWChannel [MHz] 
	BS 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

	5, 10, 15, 20, [40, ..,100]
	BWChannel
	NR of same BW
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	NR of same BW
	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 channel bandwidth and transmission bandwidth configuration of the NR lowest/highest carrier transmitted on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [6], with a chip rate as defined in this table.
NOTE 3:
The requirements are applicable when the band is also defined for E-UTRA.


Table 2-3: Base Station ACLR in unpaired spectrum

	Channel bandwidth of NR lowest/highest carrier transmitted BWChannel [MHz] 
	BS 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

	5, 10, 15, 20, [40, ..,100]
	BWChannel
	NR of same BW
	Square (BWConfig)
	45 dB

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

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB (NOTE 3)

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB (NOTE 3)

	
	BWChannel /2 + 2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (NOTE 4)

	
	BWChannel /2 + 7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (NOTE 4)

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the NR lowest/highest carrier transmitted on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [6], with a chip rate as defined in this table.
NOTE 3:
The requirements are applicable when the band is also defined for UTRA and E-UTRA.
NOTE 4:
The requirements are applicable when the band is also defined for E-UTRA.


3 Conclusion
In the contribution we provide text proposal on NR BS ACLR requirements below 6 GHz. It is proposed to approve the TP for TS 38.104.
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<Start of TP>
6.6.3
Adjacent Channel Leakage Power Ratio (ACLR) 

Detailed structure of the subclause is TBD.

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.

The requirements shall apply outside the Base Station RF Bandwidth or Radio Bandwidth whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification.

The requirement applies during the transmitter ON period.

6.6.3.1
Minimum requirement

The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centred on the assigned channel frequency and a filter centred on the adjacent channel frequency according to the tables below. 

For Category A Wide Area BS, either the ACLR limits in the tables below or the absolute limit of -13dBm/MHz shall apply, whichever is less stringent.

For Category B Wide Area BS, either the ACLR limits in the tables below or the absolute limit of -15dBm/MHz shall apply, whichever is less stringent.
For Medium Range BS, either the ACLR limits in the tables below or the absolute limit of -25 dBm/MHz shall apply, whichever is less stringent.

For Local Area BS, either the ACLR limits in the tables below or the absolute limit of -32dBm/MHz shall apply, whichever is less stringent.

For operation in paired spectrum, the ACLR shall be higher than the value specified in Table 6.6.3.1‑1.

Table 6.6.3.1-1: Base Station ACLR in paired spectrum
	Channel bandwidth of NR lowest/highest carrier transmitted BWChannel [MHz] 
	BS 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

	5, 10, 15, 20, [40, ..,100]
	BWChannel
	NR of same BW
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	NR of same BW
	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 channel bandwidth and transmission bandwidth configuration of the NR lowest/highest carrier transmitted on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [6], with a chip rate as defined in this table.
NOTE 3:
The requirements are applicable when the band is also defined for E-UTRA.


For operation in unpaired spectrum, the ACLR shall be higher than the value specified in Table 6.6.3.1‑2.

Table 6.6.3.1-2: Base Station ACLR in unpaired spectrum with synchronized operation
	Channel bandwidth of NR lowest/highest carrier transmitted BWChannel [MHz] 
	BS 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

	5, 10, 15, 20, [40, ..,100]
	BWChannel
	NR of same BW
	Square (BWConfig)
	45 dB

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

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB (NOTE 3)

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB (NOTE 3)

	
	BWChannel /2 + 2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (NOTE 4)

	
	BWChannel /2 + 7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (NOTE 4)

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the NR lowest/highest carrier transmitted on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [6], with a chip rate as defined in this table.
NOTE 3:
The requirements are applicable when the band is also defined for UTRA and E-UTRA.
NOTE 4:
The requirements are applicable when the band is also defined for E-UTRA.


<End of TP>
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