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1.	Introduction
The revised study item on New Radio Access Technology was approved at TSG RAN#72 [1]. The objectives of this study item include identifying relevant RF parameters to be used for sharing and co-existence studies. Also a LS was received at TSG RAN#72 [2] from ITU-R WP5D asking for characteristics of terrestrial IMT systems for frequency sharing/interference analysis in 24.25 - 86 GHz. ITU-R WP5D sent another LS on “Updated characteristics of terrestrial IMT systems for frequency sharing/interference analysis in the frequency range between 24.25 GHz and 86 GHz” in [3]. On the other hand, a LS has been sent from ITU-R WP5D to 3GPP describing detailed modelling and simulation of IMT networks for use in sharing and compatibility studies [4]. This topic has been discussed at previous RAN4 meetings, and the way forwards on simulation assumptions were approved in RAN4#80bis [5-7] and RAN4#81 [8-10].
This contribution proposes the BS ACLR/SEM/ACS values for coexistence study for WP5D on new radio access technology, according to the DL ACIR values proposed in [11].

2.	ACLR/ACS values
The ACIR values proposed in [11] to be used to derive the ACLR and ACS values are provided in Table 1 below:
Table 1: Proposed ACIR values
	No.
	Simulation frequency
	Direction
	Deployment Scenario
	Proposed ACIR (dB)

	1
	30 GHz
	DL to DL
	Indoor hotspot
	16

	
	
	
	
	

	2
	30 GHz
	DL to DL
	Urban macro (ISD=200m)
	20

	
	
	
	
	

	3
	30 GHz
	DL to DL
	Dense urban
	9

	
	
	
	
	

	4
	30 GHz
	UL to UL
	Indoor hotspot
	15

	
	
	
	
	

	5
	30 GHz
	UL to UL
	Urban macro
(ISD=200m)
	16

	
	
	
	
	

	6
	30 GHz
	UL to UL
	Dense urban
	9

	
	
	
	
	

	7
	70 GHz
	DL to DL
	Indoor hotspot
	17

	
	
	
	
	

	8
	70 GHz
	DL to DL
	Dense urban
	TBD

	
	
	
	
	

	9
	70 GHz
	UL to UL
	Indoor hotspot
	15

	
	
	
	
	

	10
	70 GHz
	UL to UL
	Dense urban
	TBD

	
	
	
	
	



When the BS & UE ACLR/ACS were decided in the past in RAN4, the general principle was that the BS ACLR/ACS requirements should be around 10 dB tighter than the UE ACS/ACLR requirements, in order to ease UE implementation for mass market deployment. However, this may not be directly applicable to the new radio access technology, where the probably much wider channel bandwidth (e.g. 200 MHz) together with the potentially much higher frequency range (e.g. mmWave) will largely diminish the implementation margin of the BS compared to the UE, both in turn of the PA linearity and DPD implementation at the transmitter side, as well as the phase noise and ADC granularity at the receiver side. Note that additional RF filtering would not be effective to improve the ACLR/ACS to the adjacent channel which is next to the wanted signal.
In view of the above, it is proposed to evenly share the design and implementation loading between the BS and the UE, i.e. the BS ACLR and the UE ACS should both be equal to the DL ACIR plus 3 dB, while the UE ACLR and the BS ACS should both be equal to the UL ACIR plus 3 dB. The resultant BS ACLR/ACS values are provided in Table 2 below:
Table 2: Proposed BS ACLR/ACS values
	No.
	Simulation frequency
	Direction
	Deployment Scenario
	Proposed BS ACLR/ACS (dB)

	1
	30 GHz
	DL to DL
	Indoor hotspot
	19 (ACLR)

	
	
	
	
	

	2
	30 GHz
	DL to DL
	Urban macro (ISD=200m)
	23 (ACLR)

	
	
	
	
	

	3
	30 GHz
	DL to DL
	Dense urban
	12 (ACLR)

	
	
	
	
	

	4
	30 GHz
	UL to UL
	Indoor hotspot
	18 (ACS)

	
	
	
	
	

	5
	30 GHz
	UL to UL
	Urban macro
(ISD=200m)
	19 (ACS)

	
	
	
	
	

	6
	30 GHz
	UL to UL
	Dense urban
	12 (ACS)

	
	
	
	
	

	7
	70 GHz
	DL to DL
	Indoor hotspot
	20 (ACLR)

	
	
	
	
	

	8
	70 GHz
	DL to DL
	Dense urban
	TBD

	
	
	
	
	

	9
	70 GHz
	UL to UL
	Indoor hotspot
	18 (ACS)

	
	
	
	
	

	10
	70 GHz
	UL to UL
	Dense urban
	TBD

	
	
	
	
	



It can be seen in Table 2 that the required BS ACLR/ACS values are quite different in different deployment scenarios, and are more relaxed in small cell (i.e. dense urban and indoor hotspot) cases. Therefore, it is proposed to consider using different BS ACLR/ACS values in different deployment scenarios, based on e.g. BS class or maximum transmit power. On the other hand, if a single BS ACLR/ACS value is preferred for coexistence study for WP5D, then the largest values among the different deployment scenarios should be used, i.e. 23 dB BS ACLR and 19 dB BS ACS. Preliminary investigations indicate that these levels of BS ACLR/ACS are flexible in the mmWave frequency range and the channel bandwidth of 200 MHz.

2.	SEM
It has been discussed in previous RAN4 meetings to adopt the emission limits in FCC 16-89 [12] as a baseline for the SEM for coexistence study for WP5D on new radio access technology. The FCC emission limits are extracted below from [12] for ease of reference:
Sec.  30.203  Emission limits.

    (a) The conductive power or the total radiated power of any 
emission outside a licensee's frequency block shall be -13 dBm/MHz or 
lower. However, in the bands immediately outside and adjacent to the 
licensee's frequency block, having a bandwidth equal to 10 percent of 
the channel bandwidth, the conductive power or the total radiated power 
of any emission shall be -5 dBm/MHz or lower.
    (b)(1) Compliance with this provision is based on the use of 
measurement instrumentation employing a resolution bandwidth of 1 
megahertz or greater.
    (2) When measuring the emission limits, the nominal carrier 
frequency shall be adjusted as close to the licensee's frequency block 
edges as the design permits.
    (3) The measurements of emission power can be expressed in peak or 
average values.
    (c) For fixed point-to-point and point-to-multipoint limits see 

Using the BS maximum transmit power and channel bandwidth assumed in the coexistence simulation [5], the corresponding ACLR to meet the FCC emission limits ae calculated in Table 3 below:
Table 3: Require BS ACLR values to meet FCC emission limits
	No.
	Simulation frequency
	Direction
	Deployment Scenario
	Required BS ACLR (dB)

	1
	30 GHz
	DL to DL
	Indoor hotspot
	23-10log(200)-(-13)=13

	
	
	
	
	

	2
	30 GHz
	DL to DL
	Urban macro (ISD=200m)
	43-10log(200)-(-13)=33

	
	
	
	
	

	3
	30 GHz
	DL to DL
	Dense urban
	33-10log(200)-(-13)=23

	
	
	
	
	

	7
	70 GHz
	DL to DL
	Indoor hotspot
	23-10log(200)-(-13)=13

	
	
	
	
	

	8
	70 GHz
	DL to DL
	Dense urban
	TBD

	
	
	
	
	



It can be seen from Table 3 that for the urban macro and dense urban scenarios, the FCC emission limits already require more stringent BS ACLR values than those are derived from the coexistence simulation results (as shown in Table 2). For the indoor hotspot scenario, the required BS ACLR value to meet FCC emission limits is 7 dB less than that is derived from the coexistence simulation results (as shown in Table 2).
In view of the above, it is proposed to adopt the FCC limits for the SEM for coexistence study for WP5D for BS with maximum transmit power higher than 23 dBm (for urban macro and dense urban scenarios), and use the FCC limits minus 7 dB for the SEM for coexistence study for WP5D for BS with maximum transmit power lower than or equal to 23 dBm (for indoor hotspot scenario). The proposed SEM are provided in Table 4 below:
Table 4: Propose BS SEM
	BS maximum transmit power
	Emission limit within immediate 10 percent of the channel bandwidth outside and adjacent to the carrier bandwidth
	Emission limit otherwise

	> 23 dBm
	-5 dBm/MHz
	-13 dBm/MHz

	
	
	

	<= 23 dBm
	-12 dBm/MHz
	-20 dBm/MHz

	
	
	



3.	Conclusion
This contribution proposes the BS ACLR/SEM/ACS values for coexistence study for WP5D on new radio access technology, according to the proposed DL ACIR values. It is proposed to adopted the BS ACLR/SEM/ACS values as follows:
Proposal 1: To consider using different BS ACLR/ACS values in different deployment scenarios, or use 23 dB BS ACLR and 19 dB BS ACS if a single BS ACLR/ACS value is preferred for coexistence study for WP5D.
Proposal 2: To adopt the FCC limits for the SEM for coexistence study for WP5D for BS with maximum transmit power higher than 23 dBm, and use the FCC limits minus 7 dB for the SEM for coexistence study for WP5D for BS with maximum transmit power lower than or equal to 23 dBm.
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