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1 Background

In this contribution we present MPR simulations in accordance with the way forward [1]. In addition, we have also considered the OFDM mask recommended in ITU-R Rec. M.1450 [2], which is proposed to be used as the general SEM for eLAA in [3] instead of the general E-UTRA SEM that is applicable for licensed bands. 
2 The maximum conducted output power
According to the way forward, the MPR should be set in relation to a conducted output power of +20 dBm. This may be feasible for Band 46 operation and would give a headroom to the regulatory +23 dBm eirp requirements, allow a “smaller” PA and account for larger RF front-end losses at 5 GHz.
The simulations below are based on a PA configured for ACLR1 = 30 dBc at +21 dBm output power (the PA model is a scaled model applicable for +23 dBm) with IQ image = 25 dB and an LO suppression of 25 dBc.
3 MPR
The MPR is simulated against an ACLR1 = 30 dBm requirement, the general E-UTRA SEM, the standard EVM requirements for the licensed bands, and the OFDM recommended in ITU-R Rec. M.1450 [2]; the latter is reproduced in Figure 1.
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Figure 1: the OFDM transmissions mask for 5 GHz RLAN systems from ITU-R M.1450.

We remark that this (relative) mask coincides with that specified in the European harmonized standard [4] for offsets from the carrier frequency less than 30 MHz. 

The uplink transmissions are interlaced PUSCH in accordance with the UL resource allocation type 3 as specified in the latest version of 36.213:
8.1.4
Uplink resource allocation type 3

Uplink resource allocation type 3 is only applicable for a LAA SCell. The resource allocation information for uplink resource allocation type 3 indicates to a scheduled UE a set of allocated resource blocks, 
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. A resource allocation field in the scheduling grant consists of a resource indication value (RIV).  
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Table 8.1.4-1: 
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.

Hence the interlaces are periodic “combs” of width L ≤ N and periodicity N, where N = 10 for the 20 MHz bandwidth, and the particular interlaces specified in Table 8.1.4-1. The value L = 7 is not simulated since this yields a total number of PRBs not a multiple of 2, 3 or 5. 
First we show in Figure 2 an example emission spectrum for L = 1 and N = 10 (RIV = 0) in relation to the standard E-UTRA mask and the OFDM mask in Figure 1 with a measurement bandwidth of 7.5 kHz and a +21 dBm output power (MPR = 0 dB).
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Figure 2: emission plots for L = 1 and 20 MHz bandwidth relative to the general E-UTRA mask (left) and the ITU-R M.1450 mask (right).
The OFDM mask in ITU-R M.1450 (Figure 1), denoted “.11ac” in the following, is relative to the transmitted PSD and tighter than the absolute E-UTRA mask; for compliance with the former, large back-off is needed to keep the spectral peaks below the mask as the total power is reduced. The back-off required also depends on the measurement bandwidth.
The OOB emissions are not required to be less than the general spurious emissions limit -30 dBm/MHz; the levels shall not exceed the SEM or the spurious emissions limit, whichever is higher. The bandwidth is always 20 MHz.

Next we show results show the MPR as a function of the number of consecutive RRBs for a 1 MHz reference bandwidth and with 1 ≤ L ≤ 10 except L = 7. All possible values of RBstart given L are simulated. The MPR is calculated in relation to a +21 dBm output power (the PA is calibrated for +21 dBm output at ACLR1 = 30 dBc). 
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Figure 3: MPR for QPSK with a 1 MHz reference bandwidth.
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Figure 4: MPR for 16QAM with a 1 MHz reference bandwidth.
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Figure 5: MPR for 64QAM with a 1 MHz reference bandwidth.
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Figure 6: MPR for 256QAM with a 1 MHz reference bandwidth.

We note the larger MPR for L = 1 needed in order to keep the unwanted spectral peaks below the relative “.11ac” mask. For 256QAM, the EVM appears to be dimensioning for the larger L. 

The results in Figure 3-6 suggest a specification of the MPR as a formula, e.g.
MPR = [5 – 0.5]L  for L < 5, and a modulation-dependent constant number for larger L
in case the “.11ac” mask is adopted as the general SEM. Otherwise the MPR could be a constant depending on the modulation format.

The MPR required would be larger for a 100 kHz reference bandwidth that is recommended in [2]. Figure 7 shows the required MPR for QPSK. The required MPR is now 7 dB for L = 1; the unwanted spectral peaks are not as smooth as in the 1 MHz case and will exceed the relative “.11ac” mask unless the power is reduced significantly.
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Figure 7: MPR for QPSK with a 100 kHz reference bandwidth.

4 Conclusions
Simulations of the MPR in order to meet an ACLR1 = 30 dBc requirement and the standard EVM requirements for licensed bands indicate that the MPR could be specified as
1. a constant modulation-dependent value ≤ 3 dB if the general E-UTRA SEM is adopted;
2. a function of the parameter L (consecutive RBs) e.g. of the form MPR = [5 – 0.5.L] for L < 5 and a modulation-dependent constant ≤ 3 dB for larger L if the mask recommended in ITU-R Rec. M.1450 [2] and proposed in [3] is adopted. 
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