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Introduction
The current requirements for the UE in band spurious emission are incomplete. This document raises some issue with respect to [1] and proposes a way forward.  A draft text proposal is provided 
2
Background
In [1] it not clear if the reference for the measurement is total Tx power or power per RB since text and conclusions seemed to indicate total Tx power, but some of the notes in the proposed spec called out power per RB.  Our view is that In-band emissions should be referenced the total Tx power since this will result in constant in-band emissions at the eNodeB regardless of how the RB are distributed among the various UE by the scheduler.

In [1] the proposal requires a sharp drop in the noise floor that is too stringent for a single RB in a system BW greater than 5 MHz.  This issue can be dealt with in one of two ways.  Either the floor of the measurement should be higher than -45 dB, or the single RB case should have an exception in the spec so it doesn’t fall as fast as you move away from the carrier.  
The DC exclusion does not adequately address the problem of LO feed through coupled with PA non-linearity.  When both effects are present, the LO develops sidebands that are ~2x the allocated RB BW.  For 1 RB allocation, the 2 RB around DC are affected.  For 2 RB allocations, the 4 RB around DC are affected, etc.  This effect also makes it impossible to meet the 40 dB and greater floors that the measurement imposes when far from the allocated RB.  To address this, a higher floor value, or exceptions that cover more than just the RB around DC are needed.  It is only a problem for allocations of 1, 2, or 3 RB.  For larger allocations, the energy relative to the total Tx power is distributed in frequency enough that it doesn’t violate the proposed limits
3
Proposal
These issues can be addressed as follows:
a) Option 1: The spec floor is higher, so the DC exclusion would only need to address the single RB case.  That means if the system BW has even number of RB, the 2 RB adjacent to DC need to be excluded, and if an odd number of total system RB, then the RB that encloses DC plus the two adjacent to it need to be excluded.
b) Option 2: The slope of the spec in the single RB case is adjusted, but the spec floor of the original proposal is retained.  Since the floor is lower, the number of RB that must be excluded around DC is larger.  The number of RB around DC that must be excluded here is 2*Nrb + 1 for an odd number of total system RB, and 2*Nrb for an even number of RB, for an allocation of 1, 2, or 3 RB.  The original DC exclusion for more than 3 RB allocated can be retained, or can be capped at the 7 RB around DC to match the 3 RB case.
For the current TS 36.101 specification, the DC exclusion could be addressed as in Option 2, but this would not address the sharp drop in noise floor.

These two option are shown below together with the current requirement specified in TS36.101 
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Option 1:  [image: image2.emf] 
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  (higher floor)

Option 2:  [image: image3.emf] 
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  (Nr = 1 exception)

In our proposed CR we have selected option 1
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TP proposal for in band emissions

-------------- Start of change -------------------

6.5.2.3

In-band emissions

The in-band emission is defined as the average across 12 sub-carrier and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the relative UE output power of any non –allocated RB(s) and the total UE output power of all the allocated RB(s). The basic in-band emissions measurement interval is defined over one slot in the time domain.  

6.5.2.3.1

Minimum requirements

The relative in-band emission shall not exceed the values specified in Table 6.5.2.3.1-1.

Table 6.5.2.3.1-1: Minimum requirements for in-band emissions

	
	

	
	



	In band emission
	Relative emissions (dB) 
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6.5.2.4

Spectrum flatness

The spectrum flatness is defined as a relative power variation across the sub carriers of all RB of the allocated UL block. The spectrum flatness is measured as a dB value comparing the output power of a sub-carrier and the average power per sub carrier.
-------------- End of change -------------------
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