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1
Introduction

A WF to further consider four different protection levels for UE co-existence between Band 42 an 43 was agreed at  RAN4#71 [1]:

Case 1)    -15.5dBm/5MHz at 5MHz offset from the aggressor over a 25 MHz region
  -40dBm/MHz at 30 MHz offset from the aggressor to the end of the band 

Case 2)    -15.5dBm/5MHz at 5MHz offset from the aggressor over a 20 MHz region

       -40dBm/MHz at 25 MHz offset from the aggressor to the end of the band

Case 3)    -23dBm/5MHz at 5MHz offset from the aggressor over a 25 MHz region

       -40dBm/MHz at 30 MHz offset from the aggressor to the end of the band

Case 4)    -23dBm/5MHz at 5MHz offset from the aggressor over a 20 MHz region

       -40dBm/MHz at 25 MHz offset from the aggressor to the end of the band

It was also agreed to perform AMPR simulations to compute the level of required AMPR by the aggressor to fulfill the emissions in the scenarios above, for single carrier and CA
2
Discussion

AMPR simulations for a 20MHz E-UTRA carrier and a 20+20MHz (contiguous) CA configuration to fulfil the emission levels as specified in chapter 1 were performed. A 2GHz PA which just meet the 3GPP minimum requirements was used for the simulations. No filter attenuation was included.
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2.1
AMPR for 20MHz E-UTRA carrier
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AMPR for 20 MHz, Case 2
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AMPR for 20 MHz, Case 3
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AMPR for 20 MHz, Case 4
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Figure 2.1-1: AMPR for a 20MHz E-UTRA to fulfil cases 1-4

Figure 2.1-1 shows AMPR for a 20MHz E-UTRA carrier. The simulated AMPR goes up to 1dB for cases 1 and 2 (on which the victim’s protection level is -15.5dBm/5MHz at 5MHz separation from the aggressor), while is up to 2dB for cases 3 and 4 (-23dBBm/5MHz victim protection at 5MHz from the E-UTRA channel edge). Specifically, the AMPR in case 3 and 4 is equal due to the -23dBm/5MHz limit. We note that the employed PA works at 2GHz and the allowed AMPR may be slightly higher for a 3.5GHz PA. Considering the “shared pain approach”  between the aggressor and the victim system, we recommend to adopt case 4  as part of the 3GPP specifications. 
2.3
AMPR for LTE CA 20+20MHz E-UTRA 

Figure 2.3-1 shows the worst A-MPR required for contiguous allocations. It can be noted that in the cases including the -15.5dBm/5MHz limit at 5MHz, A-MPR is always driven by the -40dBm/MHz requirement. However, for the scenarios in which -23dBm/MHz is chosen, this limits defines the A-MPR for allocations d less than 120RBs approximately, while it is the -40dBm/MHz protection level governing the A-MPR for larger allocations. Case 4 was recommended as the emission limits for single carrier. The same emissions are feasible from an A-MPR perspective in case of CA 20+20MHz.  
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Figure 2.3-1: AMPR for a CA 20+20MHz E-UTRA to fulfil cases 1-4

2.4
UE emissions without A-MPR 

The protection limits -23dBm/5Hz and -15.5dBm/5MHz have been heavily discussed with different views from different interested parties. Simulations to study the UE victim have been performed in previous meetings [2]-[4]. However, no conclusion has been reached due to the diverse simulation assumptions [6]. Thus, it was agreed to consider both protection levels and look at the impact on the aggressor (allowed power back-off). Figure 2.4-1 includes the OOBE for a 20MHz carrier when no back-off is applied. The emissions are on the order of -15.5dBm/5MHz (or slightly higher). However, the difference makes no difference from a co-existence perspective. There is no merit on defining A-MPR in the event of considering -15.5dBm/5MHz as a “co-existence protection limit”.
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Figure 2.4-1: Emissions from a 20MHz E-UTRA carrier with no A-MPR (full allocation in blue and 1RB allocation in green)
3 Conclusion 
AMPR simulations to fulfil different spurious emission levels for a 20MHz E-UTRA and 20+20MHz contiguous CA have been performed. Based on the simulations for a 20MHz E-UTRA carrier and applying the “compromise” principle between back-off penalty on the aggressor and  DL victim degradation, we recommend to adopt the following for Band 42 and 43 UE co-existence
-23dBm/5MHz at 5MHz offset from the aggressor over a 25 MHz region

       -40dBm/MHz at 30 MHz offset from the aggressor to the end of the band

CRs to include Band 42, 43 UE co-existence and AMPR for single carrier are presented in [6]-[8]. The CR for Band 42 contiguous CA is presented in [9]
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