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1	Introduction
During RAN4 #80bis meeting, a WF on OTA ACLR requirement was approved [1]. In this document, we investigate the OTA unwanted emission requirements, namely out-of-band emissions and spurious emissions.  

The document concludes with some observations. 
2	Discussion
2.1 Non-AAS unwanted emissions
According to ITU-R SM.329-10 unwanted emissions from BS transmitters consist of out-of-band (OOB) emissions and spurious emissions.
For E-UTRA single RAT and MSR BS, the OOB emissions are defined in terms of the operating band unwanted emission and ACLR requirements. Figure 1 shows the frequency range the E-UTRA operating band unwanted emission.
For UTRA single RAT BS, spectrum emission mask (SEM) is used instead of the operating band unwanted emission as specified in TS 25.104 and TS 25.105.  
Table 1 shows the wide-area operating band unwanted emission mask for MSR BS operating in BC1 and BC3. More details can be found in Tables 6.6.2.1-1 to 6.6.2.1-4 in TS 37.104.  


Figure 1: Defined frequency range for E-UTRA Operating band unwanted emissions with an example RF carrier and related mask shape (from TR 36.942)
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	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2)
	Measurement bandwidth (Note 6)

	0 MHz  f < 0.2 MHz
	0.015MHz  f_offset < 0.215MHz 
	-14 dBm
	30 kHz 

	0.2 MHz  f < 1 MHz
	0.215MHz  f_offset < 1.015MHz
	

	30 kHz 

	(Note 5)
	1.015MHz  f_offset < 1.5 MHz 
	-26 dBm
	30 kHz 

	1 MHz  f  
min(fmax, 10 MHz) 
	1.5 MHz  f_offset < min(f_offsetmax, 10.5 MHz)
	-13 dBm
	1 MHz 

	10 MHz  f  fmax
	10.5 MHz  f_offset < f_offsetmax 
	-15 dBm (Note 7)
	1 MHz 

	NOTE 1: 	For MSR BS supporting non-contiguous spectrum operation within any operating band the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -15dBm/MHz.
NOTE 2: 	For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.



2.2	Rel-13 AAS unwanted emissions
Rel-13 AAS BS is characterized by TAB connectors as shown in Figure 2. 
Referring to TS 37.105, the AAS unwanted emission requirements are defined as the sum of the emission power on each TAB connector in the TAB connector TX min cell group; thus, the total power shall not exceed the threshold defined as 
 	      basic limit + 10,    where basic limit is the non-AAS unwanted emission requirement defined in Clause 2.1.
 	      = 
		  
 = the number of active transmitter units
  and TAB connector TX min cell group are declared by the manufacturer.
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Figure 2: Conducted and OTA reference points of AAS BS    
2.3	eAAS (OTA) unwanted emissions
For eAAS BS, the AAS unwanted emission requirements are defined over the air as shown in Figure 2. The notion of TAB connectors is missing in the eAAS BS architecture. The power of emissions can be defined as in the same way as in the OTA ACLR way forward [1].   

In order to allow the same emission scaling concept as in Rel-13 AAS,  can be used. The Rel-13 AAS definition of active transmitter unit is closely coupled with TAB connectors. According to TS 37.105, 

“active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are parallel and distinct to those sent from other transmitter units to one or more TAB connectors at the transceiver array boundary” 

Thus, the aforementioned definition of active transmitter unit needs to be adapted for eAAS requirements that reflect the eAAS BS architecture. This is further complicated if the system under test is treated as a black box.  

Observation 1: the OTA emission requirements can be scaled in the same manner as the Rel-13 AAS emission requirements using . The current Rel-13 AAS definition of active transmitter unit needs to be adapted for eAAS requirements that reflect the eAAS BS architecture by taking the black box concept into consideration.

As mentioned in Clause 2.2,  and TAB connector TX min cell group are declared by the manufacturer. The Rel-13 AAS definitions of these two terms need to be adapted in the same way as active transmitter unit. From TS 37.105,

“ 	A declared number corresponding to the minimum number of cells that can be transmitted by an AAS BS in a particular band with transmission on all TAB connectors supporting the operating band.

TAB connector TX min cell group: operating band specific declared group of TAB connectors to which requirements are applied.”

Observation 2: the Rel-13 AAS definition of  and TAB connector TX min cell group need to be adapted for eAAS requirements. 

2.4 Conformance testing
Two test options can be used to demonstrate compliance with the AAS unwanted emission requirements (according to TR 37.842 and TS 37.105):

(a) The unwanted emisions power at each TAB connector shall be less than or equal to the AAS emissions limit scaled by -10, where  is the number of TAB connectors in the TAB connector TX min cell group; or

(b) The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the AAS emissions limit. 

Before the aforementioned options are modified, the feasibility of each should be assessed for OTA conformance testing. 

Observation 3: the feasibility of conducted test options for OTA should be assessed with respect to the concept of black box. 

3	Conclusions
In this document, we have investigated unwanted emission requirements of eAAS BS. We can make the following observations based on our investigations: 

Observation 1: the OTA emission requirements can be scaled in the same manner as the Rel-13 AAS emission requirements using . The current Rel-13 AAS definition of active transmitter unit needs to be adapted for eAAS requirements that reflect the eAAS BS architecture by taking the black box concept into consideration.

Observation 2: the Rel-13 AAS definition of  and TAB connector TX min cell group need to be adapted for eAAS requirements. 

Observation 3: the feasibility of conducted test options for OTA should be assessed with respect to the concept of black box.
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