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1. Introduction 

For LTE-A, several multicarrier scenarios were identified [1] as high and low priority deployment scenarios.  Simulation results were shown in [2][3] for the 40MHz and 100MHz UL cases for Tx emissions.  This contribution contains a combined proposal for OOBE and spurious emission definitions for LTE-A UEs.  
2. Discussion
As it was discussed in [2][3], the non-contiguous RB allocations that are allowed in multi-carrier scenarios result in relatively narrow-band IM spurs that violate the general emission mask limit of -30dBm/MHz.  It was also noted; however, that the -30dBm/MHz limit is not required in ITU-A regions, therefore it is beneficial to take advantage of the already available relaxation and define two types of emission masks. The following gives a possible implementation in Tables 1 through 5.  
Table 1: Proposed General SEM for Bands 1, 3, 7, 8, 9, 10, 21, 35, 36, 38, 39, 40
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 [MHz]
	Emission Limit (dBm)
	Measurement Bandwidth

	
	20MHz
	30 MHz
	40 MHz
	100 MHz
	

	± 0-1
	-21
	-23
	-24
	-28
	30 kHz

	± 1-2.5
	-10
	-10
	-10
	-10
	1 MHz

	± 2.5-5
	-10
	-10
	-10
	-10
	1 MHz

	± 5-20
	-13
	-13
	-13
	-13
	1 MHz

	± 20-25
	-25
	-13
	-13
	-13
	1 MHz

	± 25-30
	-30
	-13
	-13
	-13
	1 MHz

	± 30-35
	-30
	-25
	-13
	-13
	1 MHz

	± 35-40
	-30
	-30
	-13
	-13
	1 MHz

	± 40-45
	-30
	-30
	-25
	-13
	1 MHz

	± 45-100
	-30
	-30
	-30
	-13
	1 MHz

	± 100-105
	-30
	-30
	-30
	-25
	1 MHz

	± 105
	-30
	-30
	-30
	-30
	1 MHz


Table 2: Proposed General SEM for Bands 2, 4
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 [MHz]
	Emission Limit (dBm)
	Measurement Bandwidth

	
	20MHz
	30 MHz
	40 MHz
	

	± 0-1
	-21
	-23
	-24
	30 kHz

	± 1-2.5
	-10
	-10
	-10
	1 MHz

	± 2.5-5
	-10
	-10
	-10
	1 MHz

	± 5
	-13
	-13
	-13
	1 MHz


Table 3:  Boundary between E-UTRA ΔfOOB and spurious emission domain

	Channel bandwidth 
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20 MHz
	30 MHz
	40 MHz
	100 MHz

	ΔfOOB  (MHz)
	2.8
	6
	10
	15
	20
	25
	35
	45
	105


The spurious emission limits in Table 3 apply for all transmitter band configurations (RB) and channel bandwidths.

Table 4: Spurious emissions limits for Bands 1, 3, 7, 8, 9, 10, 21, 35, 36, 38, 39, 40
	Frequency Range
	Maximum Level
	Measurement Bandwidth

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz


Table 5: Spurious emissions limits for Bands 2, 4
	Frequency Range
	Maximum Level
	Measurement Bandwidth

	9 kHz ( f < 150 kHz
	-13 dBm
	1 kHz 

	150 kHz ( f < 30 MHz
	-13 dBm
	10 kHz 

	30 MHz ( f < 1000 MHz
	-13 dBm
	100 kHz

	1 GHz ( f < 12.75 GHz
	-13 dBm
	1 MHz


Note that for the following bands, it is not necessary to define multi-carrier emission masks because the total available  UL bandwidth is less than 30MHz: 

· Bands: 5, 6, 11, 12, 13, 14, 17, 18, 19, 21, 33, 34, 37
If it is decided that multi-carrier deployments where each component carrier is smaller than 20MHz is also supported then the above bands can also be added to the emission definitions. 
The two different types of emissions requirements are defined based on the operating band. 

It might be beneficial to keep more flexibility and establish a way to signal the applicable emissions requirements. This could be achieved by defining new NS_0x values. It should be noted, however, that there can be only a single NS_0x value signaled at any given time, so in order to keep full flexibility, the space of the NS_0x values should be doubled, i.e. all existing NS_0x values paired with ITU-A spurious emission requirements and all existing NS_0x values paired with ITU-B spurious emission requirements.  An equivalent but perhaps more transparent way to implement this would be to introduce a ‘secondary’ NS_0y value indicating the spurious emission type. These details could be defined in TS36.331.  
Additional emission requirements are not discussed here; those can be added following the already existing Rel-8 definitions. 
The tighter ITU-B emissions requirements will necessitate defining applicable A-MPR and/or bandwidth allocation restrictions.  

3. Conclusions

Emission requirements were proposed for LTE-A multi-carrier scenarios. It was proposed that the available relaxed ITU-A limits should be used where they are applicable. If this proposal is accepted, the method of indicating the applicable requirements would need to be established. The current proposal is to associate the applicable requirement with the operating band or to use new NS values for this purpose. 
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