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1. Introduction

In [1], it was agreed that additional spurious emissions requirements for eLAA should be discussed.  This contribution provides initial proposals based on a survey of requirements in US, Europe, and Japan.    
2. Discussion  
Additional spurious emissions refers to emission requirements unique for a particular region that are above and beyond the general emission requirements.  Applicability of additional spurious emissions is signaled from the network by NS to make the UE aware that operation in the cell is subject to these additional requirements.  Moreover, the additional spurious requirements typically come with A-MPR to enable the UE to meet the requirement at reduced maximum output power.  The use of NS signaling, A-MPR, and additional spurious requirements allows a single band to be used globally by the same UE, despite the feact that different countries may have different regulatory requirements.
Band 46 for LAA/eLAA is a globally unlicensed band.  However, one challenge for this band is that there are a wide variety of regional requirements and regulations.  Not only do requirements vary from country to country, but even in one country, there are different emission requirements depending on the portion of the band in use.  However, these are expected to be fixed for a given deployment in such a way that once the deployment is known (in what country and on what channel), the emission requirements, power level restrictions, etc., should be known as well.  Since the basestation is aware of which country it is deployed in and which channels it operators on, the basestation sends this information to the UE by way of NS signaling in the same way it does for all other regional requirements as specified in 3GPP.  

2.1. Allowed frequency ranges

Although Band 46 encompases the entire range from 5150 – 5925 MHz in a single band, not all frequency ranges over the band are allowed in all countries.  However, in the frequencies where operation is not allowed, there will not be any basestation transmission either.  Moreover, since LAA/eLAA can only be used as a secondary carrier in a CA configuration, the basestation will not configure a SCC carrier to the UE in a frequency range that is prohibited by regulations.
2.2. Maximum output power and/or PSD restrictions

Maximum output power and/or PSD restrictions are applicable in some countries.  If the maximum output power limitation is greater than 23 dBm, then it does not impact the 3GPP specifications since eLAA is defined for class 3 operation.  However, if the maximum output power limitation is below 23 dBm, then it may need to be signaled.  For the regional requirements studied in this contribution, there were no maximum output power restrictions noted.  PSD restrictions, however, were found to be more relevant.  Notably, PSD restrictions of 11 dBm/MHz and 10 dBm/MHz were found to be required in some bands within the US, Europe, and Japan.  
2.3. Emission requirements

Emission requirements are summarized for US, Europe, and Japan below.  
US FCC eCFR 15.407
	Frequency range
	Max output power
	PSD
	Protected range
	Emission limit

	5150 – 5250 MHz (UNII-1)
	24 dBm
	11 dBm/MHz
	4500 – 5150 MHz
	-41 dBm/MHz

	5250 – 5350 MHz, 5470 – 5725 MHz (UNII-2)
	Min (24 dBm, 11 dBm + 10*log(B))

B = 26 dB bandwidth

For B = 90*.18, max Tx power = 23 dBm.
	11 dBm/MHz
	5350 – 5460 MHz
	-41 dBm/MHz

	
	
	
	5460 – 5470 MHz
	-27 dBm/MHz

	
	
	
	>5725 MHz
	-27 dBm/MHz

	5725 – 5850 MHz (UNII-3)
	30 dBm
	30 dBm/500 kHz
	<5715
	-27 dBm/MHz

	
	
	
	5715 – 5725 MHz
	-17 dBm/MHz

	
	
	
	5850 – 5860 MHz
	-17 dBm/MHz

	
	
	
	>5860 MHz
	-27 dBm/MHz


These conducted requirements assume the antenna gain to be 0 dBi. If the antenna gain is greater than 6 dBi, the manufacturer may be required to seek better conducted emission performance to comply with FCC EIRP emission requirements.  In the case that a channel straddles the boundary between two UNII bands, the emissions required within the band are only required to comply with the limits applicable to that band.
ETSI EN 301 893 v1.8.1
	Table 6.6.2.1.1-1: General E-UTRA spectrum emission mask 

ΔfOOB
(MHz)
	10

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	FFS
	10 – 20▪|fOOB|
	1 MHz 

	( 1-10
	FFS
	-10 – 0.9(|fOOB| - 1)
	1 MHz

	( 10-20
	FFS
	-18 – 1.2(|fOOB| - 10)
	1 MHz


PSD = 10 dBm/MHz
Japan

	Frequency range
	Protected range
	Emission limit (dBm/MHz)

	5150 – 5250 MHz
	5135 – 5142 MHz
	-26

	
	5142 – 5150 MHz
	-18

	
	5250 – 5260 MHz
	-10 – 0.8*(f – 5250)

	
	5260 – 5267 MHz
	-18 – 1.2*(f – 5260)

	
	5267 – 5365 MHz
	-26

	5250 – 5350 MHz
	5135 – 5233 MHz
	-26

	
	5233 – 5240 MHz
	-26 + 1.1(f – 5233) 

	
	5240 – 5250 MHz
	-18 + 0.8(f – 5240)

	
	5350 – 5365 MHz
	-26

	5470? – 5725 MHz
	5455 – 5460 MHz
	-26

	
	5460 – 5470 MHz
	-19

	
	5725 - 5740 MHz
	-19

	
	5740 – 5745 MHz
	-26


Applicable for 20 MHz system. 
PSD = 10 dBm/MHz

3. Conclusion
Regional requirements on PSD and emissions are provided in this contribution for US, Europe, and Japan.  It is proposed that NS values be defined for Band 46 as a mechanism for the eNB to indicate to the UE that operation in the cell is bound by these additional requirements and that A-MPR will be made available.  It is envisioned that a separate NS might be defined for each country or group of countries with similar requirements.  We encourage other companies to validate the requirements presented in this contribution as well as to provide inputs on requirements in other countries of interest.  Once these requirements are assembled and agreed, then companies can proceed to study the A-MPR needed.
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