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1. Introduction

The in-band emissions requirement for the eLAA uplink waveform has been discussed for several meetings.  The need for discussion arises because the existing in-band emission requirement is not properly defined for non-contiguously allocated waveforms.
2. Introduction

It has been recognized [1] that due to the nature of the eLAA uplink waveform being composed of a set of interlaces, the existing in-band emission requirement must be enhanced since it is not directly applicable to non-contiguous allocations.  Moreover, it was further recognized that a general requirement applicable to all possible allocations for the eLAA uplink waveform would be difficult to specify due to the interlaced nature of the waveform.  Therefore, the agreement as originally proposed in [1] is to define specific waveforms for which the in-band emission requirement would be applicable.  In particular, two waveforms are specified – a waveform which separates out the IQ image term and a second waveform which separates out the LO term.  Ultimately, these two waveforms were proposed to be described as RIV=1 and RIV = 5 in [2] following notation in TS 36.213, corresponding to 10 RB waveforms uniformly interlaced in 20 MHz channels with RBstart = 1 and 5, respectively.
The in-band emission limits were also discussed.  Two proposals were presented in [2] and [3].  Each of these proposals seeks to address the deficiency in the existing in-band emission requirement.  The proposal in [3] forms the in-band emission mask by summing the contributions from all allocated RB’s while the proposal in [2] forms the mask based on the contribution from a single allocated RB.  As part of a way forward [5], an approximation to the in-band emission mask proposed in [3], however, was agreed to be further evaluated as a working assumption.  This mask is defined as 
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This mask is formed in part by evaluating the conventional in-band emission general mask for specific parameters of the eLAA RIV=1 or RIV=5 waveforms.  For example, while the general mask is defined as a function of LCRB, the length of a contiguous allocation, the mask here evaluates the general formula for the specific case of LCRB = 1.  
The second equation is formed as an approximation to the proposal in [3].  The last equation is unchanged from the general formula.  As shown above, the mask is intended to be applied to unallocated RB’s immediately about and within 5 RB’s of each allocated RB.  This mask applies to both the RIV=1 and RIV=5 eLAA waveforms, but with exceptions for IQ image and carrier leakage allowed in specific RB’s.1
In evaluating the feasibility of this requirement, simulations were run for RIV=1 waveform with 64QAM modulation and IQ image of -25 dBc.  For 64QAM modulation, the EVM specification used to set the mask is 8%.  The RIV=1 waveform was chosen to isolate the IQ image products from the allocated RB’s in order to verify this requirement.  Indeed, it is observed that IQ image products are identifiable with this waveform.  As illustrated in [1] (reproduced below as Figure 1) where the waveform was actually RIV=0, a product can be observed at RB#99 as the IQ image of allocated RB#0.  For the RIV=1 waveform, this product is located at RB#98 as the IQ image of allocated RB#1.  However, IQ images exist for all of the allocated RB’s as they are reflected across the LO.  Therefore, not only does an IQ image exist at RB#98 (for RIV=1) corresponding to allocated RB#1, but since there are 10 allocated RB’s, there are 10 IQ image products.  These are located not only at RB#98, but also at RB#88, 78, 68, 58, … RB#8.  This is also observed in the figure from [1] where the simulated in-band emission can be seen to be approximately -25 dB not only at RB#99 (for RIV=0), but also at RB#89, 79, 69, 69 … RB#9.   
[image: image2.png]w

L e e ¥ I e
T I B

[ gn ] uoissiwa puegul anejay

-45

100

a0

B0

an

20

RE index




Figure 1.  In-band emission for RIV=0 waveform post FFT (Figure 5 of [1])
The RIV=5 waveform was chosen to isolate the carrier leakage component from the allocated RB’s.  However, IQ image products also exist in this waveform.  IQ image products are located at RB#4, 14, 24, 34, … RB#94.  This can also be seen in figure from [1], reproduced below as Figure 2.  It can also be seen in this figure that the carrier leakage spans across 2 RB’s for this waveform since NRB is an even number at 100.
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Figure 2.  In-band emission for RIV=5 waveform post FFT (Figure 6 of [1])
Taking the above discussion into account, a proposal for the in-band emission general mask as well as clarification of the IQ image product applicable frequencies is provided below.
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For applicability of IQ image exceptions, the notes in the in-band emission table should be modified to add the following clarification
For Frame Structure 3 with RIV=1 and for NRB=100, the applicable frequencies are nPRB = i*10+8, i=0,1,…10. 
For Frame Structure 3 with RIV=5 and for NRB =100, the applicable frequencies are nPRB = i*10+4, i=0,1,…10.
3. Conclusion

A formulation for the in-band emission requirement for eLAA was agreed in [5].  In this contribution, a clarification to the applicable frequencies for the IQ image exceptions is presented.  Applicability of the in-band emission requirement to 256QAM modulation is still to be resolved.
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