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1 Introduction
How to specify the spurious emission requirement for an AAS BS was discussed for the purpose of feasibility study during the study item [1, 2]. 
This paper kicks off the discussion on spurious emission targeting at setting the core and conformance test requirements. 
2 Background on existing requirement for legacy BS
In existing 3GPP specifications for legacy BS, the frequency range applicable for transmitter spurious emission requirements are defined as below (excerpted from TS36.104):
“The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. Exceptions are the requirements in Table 6.6.4.3.1-2, Table 6.6.4.3.1-3, and specifically stated exceptions in Table 6.6.4.3.1-1 that apply also closer than 10 MHz from the downlink operating band. For some operating bands the upper frequency limit is higher than 12.75 GHz.”
The same frequency range shall apply for AAS BS as well. 
In existing 3GPP specifications for legacy BS, the spurious emission requirements are specified at the antenna connector. The requirements including the following 4 parts:

1) Mandatory requirements

2) Protection of the BS receiver of own or different BS
3) Additional requirements (coexistence requirements)

4) Co-location requirements

The same structure shall apply for AAS BS as well. 

The mandate requirements generally are from ITU-R SM.329 [3] with modifications on the frequency boundary of spurious emission. The mandatory spurious emission (Category A) which is -13dBm/MBW is defined, as show in Table 1.
Table1: BS Spurious emission limits, Category A (cited from TS 36.104)

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-13 dBm
	1 kHz 
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz 
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [2] , s4.1. Upper frequency as in ITU-R SM.329 [2] , s2.5 table 1 

NOTE 3: 
Applies only for Bands 22, 42 and 43.


For co-existence/co-location spurious emission requirements, these limits are derived with assumptions on the coupling loss between the aggressor transmitter and the victim receiver, which depends on the deployment scenario (mainly the path loss) and the antenna gain. Table 2 shows the assumptions based on what the MCL for operation of BS in the same geographic area or co-located base stations are calculated. 
Table 1 Derivation of MCL value between BS in coexistence /co-location scenario
	Reference scenario
	Coexistence scenario
	Co-location scenario

	a) Tx antenna gain
	13
	14

	b) Rx antenna gain
	13
	14

	c) Distance loss
	87 (288 m Line-of-sight)
	52 (10 m Line-of-sight)

	d) Reduction in effective antenna gain due to antenna tilt 
	6
	6

	MCL = a)-b)-c)+d)
	67
	30


The question here is how to make the assumption for AAS BS.

3 Methodologies
Two possible approaches to define reference point for AAS BS RF requirements were proposed, the boundary of transceiver array and far field. 
For AAS implementations without access to the transceiver array boundary for measurement, the spurious emission can be only verified through an EIRP measurement. The existing regulations such as ITU-R SM.329 shall be carefully reviewed to specify the requirements with antenna characteristics.
Another question that shall be answered is the regulation or performance requirements related to multiple transmitters. 
For AAS implementation with access to the transceiver array boundary, the requirements can be tested at the transceiver array boundary with antenna characteristics known. For example, a generic formula can be like equation below:
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However, further details on how to apply this equation need further discussions.
4 Conclusion
In this contribution, we present the preliminary considerations on how to define spurious emission requirements for AAS BS:

1) Requirements classification can follow the existing specification.

2) The regulations such as ITU-R SM329 shall be carefully reviewed for 

- The requirements applicable to transmitter with antenna
- The requirements applicable to multiple transmitters.

3) On setting the requirements to reflect coexistence/co-location performance, the approaches for AAS BS will need discussion depending on the deployment scenarios.
4) Verification at the transceiver boundary shall be included.
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