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1. Introduction

The in-band emission is one requirement that remains to be defined for eLAA.  Since eLAA is a non-contiguous waveform, the existing in-band emission requirement is ill-suited as it was intended for contiguously allocated waveforms.
2. Discussion
In previous discussion [1][2], the in-band emission for eLAA has been covered.  An agreement [3] was made to define a specific waveform for which to apply the requirement rather than to attempt to define a generalized requirement.  However, the requirement itself has not yet been agreed.  

In this contribution, the in-band emission requirement is proposed according to [1].  One of the challenges with the existing formulation of the in-band emission requirement is that it is written as a function of LCRB.  For contiguously allocated LTE waveforms, LCRB was an appropriate representation of the transmission bandwidth.  However, for eLAA with its interlaced waveform, LCRB is no longer representative of the bandwidth of the waveform being transmitted, at least not without modification and/or clarification.  

We propose the following for consideration.  In essence, this formulation is a simple extension of the existing in-band emission requirement by accounting for the contributions from all allocated RB’s to the mask since, in fact, all allocated RB’s should be transmitted and will have an influence.  

We define a new term, LCRB,n to denote the transmission bandwidth of the n’th cluster.  The transmission bandwidth of the n’th cluster is defined to be the number of allocated RB’s within the n’th cluster.  We then define LCRB,n to be the sum of all RB’s across all clusters in the waveform.

The first argument in the general equation then becomes
-25 – 10 ∙ log10(NRB / LCRB,n)







We further define RB,n as the starting frequency offset between the allocated RB in the n’th cluster and the measured non-allocated RB.  The second argument in the general equation becomes


10 ∙ log10 [10^{20 ∙ log10 EVM – 3 – 5 ∙ (|RB,n | – 1) / LCRB,n) /10} ]

which is a power summation of the in-band emission mask relative to all clusters.

The final argument in the equation does not require modification.
Table 6.5.2.3.1-1: Minimum requirements for in-band emissions
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-28
	Image frequencies when carrier center frequency < 1 GHz and Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-25
	Image frequencies when carrier center frequency < 1 GHz and Output power ≤ 10 dBm
	

	
	
	-25
	Image frequencies when carrier center frequency ≥ 1 GHz
	

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm and carrier center frequency < 1 GHz
	Carrier frequency (NOTES 4, 5)

	
	
	-25
	Output power > 10 dBm and carrier center frequency ≥ 1 GHz
	

	
	
	-25
	0 dBm ≤ Output power ≤10 dBm
	

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.

NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs.

NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated RBs.

NOTE 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.

NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if 
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 is odd, or in the two RBs immediately adjacent to the DC frequency if 
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 is even, but excluding any allocated RB. 

NOTE 6:

[image: image4.wmf]n

CRB

L

,

 is the Transmission Bandwidth of the n’th cluster. 

NOTE 7:
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 is the Transmission Bandwidth Configuration (see Figure 5.6-1). 

NOTE 8:

[image: image6.wmf]EVM

 is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs. 

NOTE 9:
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 is the starting frequency offset between the allocated RB in the nth cluster and the measured non-allocated RB (e.g. 
[image: image8.wmf]1

,

=

D

n

RB

 or 
[image: image9.wmf]1

,

-

=

D

n

RB

 for the first adjacent RB outside of the allocated bandwidth. 

NOTE 10:
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.


3. Conclusion
It is proposed to adopt an in-band emission requirement as described in this contribution.  The in-band emission requirement is an extension of the existing requirement for LTE, but with modification to reflect that eLAA is an interlaced waveform with in-band emission contributions from allocated RB’s that are not necessarily contiguous. 
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