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1
Introduction
In [1], a proposal was made for the definition of the LTE UE emission mask.  Some attributes of the proposal are: 

· Absolute emission limits only

· No sliding scales
· Optional signalled emission restrictions
A related analysis was given in [2], where FCC Part 24, 27 and PHS regulatory requirements were considered. 

In this contribution, simulation results are presented to evaluate the proposed SEM [1].    
2
Simulation Assumptions
In this contribution, the following simplifications are made: 

· Only the proposed LTE SEM [1] and the FCC Part 22 and 24 rules were considered. 

· All emissions are measured in a 15kHz bandwidth; This makes the requirements tighter in general. Note that the FCC Part 22, 24 rules in the first 1MHz outside the assigned block would call for a  ~10kHz measurement bandwidth. We applied formally the same limit in the 15kHz measurement bandwidth without scaling. 

· ACLR and EVM had not been evaluated. These will be provided in a later contribution

The UE output power without MPR was assumed to be 23dBm.   

In the simulations, we modelled origin offset and IQ-imbalance.  The following assumptions were made, based partly on ongoing discussions related to the UE EVM definition. 

· Origin offset: -25dBc  at 23dBm output power
· IQ-imbalance: -25dBc

3 Simulation Result
The following bandwidth cases were evaluated:

· 1.4 MHz,  6 RB

· 3 MHz,  15 RB

· 5 MHz,  25 RB

· 10 MHz,  50 RB

· 15 MHz,  75 RB

· 20 MHz,  100 RB

When MPR was used, the MPR switch boundaries were as follows:

· 1.4 MHz,  No MPR

· 3 MHz,  6 RB ( 0dB MPR    8 RB ( 1dB MPR

· 5 MHz,  8 RB ( 0dB MPR    9 RB ( 1dB MPR
· 10 MHz,  16 RB ( 0dB MPR    18 RB ( 1dB MPR
· 15 MHz,  24 RB ( 0dB MPR    25 RB ( 1dB MPR
· 20 MHz,  32 RB ( 0dB MPR    36 RB ( 1dB MPR
Note that there are no other intermediate RB allocation cases due to the DFT size restriction adopted by RAN1. 
2.3
QPSK Results 
The results are shown in Figures 1-11 below.   

In all Figures, the red curve represents the SEM proposed in [1]. Note that due to the different measurement bandwidth (15kHz vs. 100kHz), there is an approximately 8dB offset relative to the results shown in [1] and a 3dB offset relative to the results in [2].  

In the Figures, a few arbitrarily chosen RB allocation cases are shown. The RB cases immediately below and immediately above the MPR change were always included.  The same set of RB allocations were used in the ‘without MPR’ plots for easier comparison, even though the MPR step didn’t actually take place in these simulations.  
For the BW=1.4MHz, there is no proposed MPR, so we included a single plot only.  

For each the other BW cases, there is a pair of plots included. 
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Figure 1  1.4 MHz QPSK Emissions
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Figure 2  3 MHz QPSK Emissions without MPR
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Figure 3  3 MHz QPSK Emissions with MPR
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Figure 4  5 MHz QPSK Emissions without MPR
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Figure 5  5 MHz QPSK Emissions with MPR
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Figure 6   10 MHz QPSK Emissions without MPR
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Figure 7  10 MHz QPSK Emissions with MPR
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Figure 8  15 MHz QPSK Emissions without MPR
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Figure 9  15 MHz QPSK Emissions with MPR
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Figure 10  20 MHz QPSK Emissions without MPR
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Figure 11  20 MHz QPSK Emissions with MPR

Observations:
· The proposed SEM seems to give a good compromise between required implementation margins and the intent to limit OOBE
· In certain scenarios, the MPR proposed in [1] might be tightened. For example,
· Above 10MHz bandwidth, no MPR is necessary when the allocated number of RBs is at least half of the total number of RBs

· No MPR is necessary when the RB allocation is not on the block edge

For the 1MHz immediately outside of the block, which was left TBD in [1], we propose: 

· BW=1.4MHz:    -13dBm/15kHz  (-5dBm/100kHz) emission limits; this is slightly tighter than FCC Part 22, 24

· BW=3MHz:       -15dBm/15kHz  (-7dBm/100kHz) 
3
Conclusions

Simulation based results were provided for the current SEM working assumption. 
Origin offset and IQ-imbalance were included in the UE model. 

We found that the current proposal [1] is adequate.  Further study is underway to include MPR required for ACLR and later EVM.  Based on those future results, some modifications may be proposed.  
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