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1.	Introduction
Below 6GHz NR BS ACLR and ACS requirements have been discussed in RAN4, and it was agreed to further study if it is possible to reuse the E-UTRA ACLR and ACS requirements for the conducted requirements at antenna connector of NR BS below 6GHz [1].
This contribution provides a proposal to specify the below 6GHz NR BS ACLR and ACS conducted requirements in the RAN4 specifications.

2.	Discussion
[bookmark: _Toc336211415]It was agreed as working assumption in RAN4#82bis that the maximum channel bandwidth for below 6GHz NR is 100MHz [2]. For E-UTRA, 5 CC contiguous CA has already been defined for Band 42 with up to 100 MHz aggregated channel bandwidth [3], using the same BS ACLR and ACS requirements as single carrier case [4]. Hence in general it is possible to reuse the E-UTRA ACLR and ACS requirements for the conducted requirements at antenna connector of NR BS below 6GHz.
On the other hand, the E-UTRA BS relative ACLR (45dBc) and ACS (46dBc) requirements are specified much (~10 dB) more stringent than the UE ACS and ACLR requirements, such that the BS would not be the dominant factor for the ACIR in both UL and DL coexistence. Moreover, the UE ACS requirements are relaxed for contiguous CA as shown in Table 7.5.1A-1 of TS 36.101 (extracted below for reference).
Table 1: UE ACS requirements for contiguous CA
	
	
	CA Bandwidth Class

	Rx Parameter
	Units
	B
	C
	D
	E
	F

	ACS
	dBc
	27
	24
	22.2
	21
	20



It can be seen from the Table 1 that the gap between the E-UTRA BS relative ACLR and UE ACS requirements becomes even larger with higher CA bandwidth class, e.g. the gap is 25 dB for 100MHz class F. Therefore, there is room to relax the relative ACLR requirements for below 6GHz NR BS with larger channel bandwidth without notable impact on DL coexistence, if the E-UTRA UE ACS requirements are adopted for below 6GHz NR UE. For instance, adopting the following relative ACLR table for below 6GHz NR BS will keep the same 18dB gap between the BS ACLR and UE ACS requirements.
Table 2: Example relative ACLR requirements below 6GHz NR BS
	
	
	Channel bandwidth (CBW)

	Tx Parameter
	Units
	≤ 20MHz
	20MHz < CBW ≤ 40MHz
	40MHz < CBW ≤ 60MHz
	60MHz < CBW ≤ 80MHz
	80MHz < CBW ≤ 100MHz

	ACLR
	dBc
	45
	42
	40.2
	39
	38



To investigate the impact with the more relax relative ACLR requirements for below 6GHz NR BS, DL simulation runs have been performed for 20MHz E-UTRA victim and 100MHz NR aggressor in urban macro scenarios with 750m ISD (i.e. 500m cell range) at 3.5 GHz carrier frequency, and the simulation results are provided in Table 3 below. The simulation assumptions and parameters used here are the same as those RAN4 used for NR coexistence simulation for WP5D reply, as recorded in TR 38.803 [1], except the following:
-	Un-coordinated site deployment (100% grid shift) between victim and interfering systems (which RAN4 has long been using in below 6GHz coexistence simulation).
-	ACLR and ACS models for asymmetric victim and aggressor bandwidths, as explained in TR 36.942 [5].
-	8x16 antenna array (with 3dB polarization gain) is only used in the NR BS, while passive directional antenna is used in the E-UTRA BS.
-	Omni-directional antenna is used in both NR and E-UTRA UE.
-	LOS path loss formula is slightly modified per the updated ones in TR 38.901 [6].
Table 3: DL simulation results with 20MHz E-UTRA channel bandwidth
	NR BS ACLR (dBc) 
	38
	39
	40
	41
	42
	43
	44
	45

	Average throughput loss (%)
	1.19
	1.17
	1.56
	1.57
	1.57
	1.56
	1.55
	1.55

	5%-tile throughput loss (%)
	10.97
	10.97
	10.97
	10.97
	10.38
	9.61
	9.03
	9.03



To investigate the impact on < 20MHz E-UTRA channel bandwidth with the more relax relative ACLR requirements for below 6GHz NR BS, DL simulation runs have been performed for 10MHz E-UTRA victim and 100MHz NR aggressor, and the simulation results are provided in Table 4 below. 10MHz E-UTRA is selected here because it is the largest channel bandwidth that still uses the 33dBc UE ACS requirement, which results in the smallest gap between the NR BS ACLR and E-UTRA UE ACS. Using a smaller E-UTRA channel bandwidth results in less interference falling into the narrower victim channel with the same NR BS ACLR.
Table 4: DL simulation results with 10MHz E-UTRA channel bandwidth
	NR BS ACLR (dBc) 
	38
	39
	40
	41
	42
	43
	44
	45

	Average throughput loss (%)
	1.19
	1.17
	1.16
	1.15
	1.14
	1.13
	1.12
	1.12

	5%-tile throughput loss (%)
	6.97
	6.97
	6.97
	6.97
	6.97
	6.97
	6.97
	6.97



It can be seen from the results in Tables 3 and 4 that a 43dBc relative ACLR requirements for below 6GHz NR BS would not cause notable impacts on the average and 5%-tile throughput degradations. Therefore, even in the urban macro scenario where it has been found to be the most demanding DL one from the WP5D coexistence study, the relative ACLR requirements for below 6GHz NR BS with larger channel bandwidth can be relaxed for 2 dB without notable impact on DL coexistence. Hence it is proposed to adopt the following relative ACLR requirements for below 6GHz NR BS:
Table 5: Proposed relative ACLR requirements below 6GHz NR BS
	
	
	Channel bandwidth (CBW)

	Tx Parameter
	Units
	≤ 20MHz
	20MHz < CBW ≤ 40MHz
	40MHz < CBW ≤ 60MHz
	60MHz < CBW ≤ 80MHz
	80MHz < CBW ≤ 100MHz

	ACLR
	dB
	45
	45
	45
	44
	43



Moreover, it is proposed to adopt the absolute ACLR requirement of each E-UTRA BS class to the corresponding below 6GHz NR BS class, as well as to adopt the E-UTRA BS ACS requirement (dBc) for below 6GHz NR BS.

3.	Conclusion and proposals
This contribution has shown that there is room to relax the relative ACLR requirements for below 6GHz NR BS with larger channel bandwidth without notable impact on DL coexistence, if the E-UTRA UE ACS specifications are adopted for below 6GHz NR.
Proposals:
1)	To adopt the following relative ACLR conducted requirements for below 6GHz NR BS.
Table 5: Proposed relative ACLR requirements below 6GHz NR BS
	
	
	Channel bandwidth (CBW)

	Tx Parameter
	Units
	≤ 20MHz
	20MHz < CBW ≤ 40MHz
	40MHz < CBW ≤ 60MHz
	60MHz < CBW ≤ 80MHz
	80MHz < CBW ≤ 100MHz

	ACLR
	dB
	45
	45
	45
	44
	43



2)	To adopt the absolute ACLR conducted requirement of each E-UTRA BS class to the corresponding below 6GHz NR BS class.
3)	To adopt the E-UTRA BS ACS conducted requirement (46dBc) for below 6GHz NR BS.
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