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Introduction
Supporting 64QAM transmission and reception is one of the new feature in release 15. In RAN4 scope, supporting 64QAM transmission amounts to defining MPR and A-MPR for this modulation order.
We provide in this paper our initial evaluation result for MPR with 64QAM modulation order following the simulation assumption agreed in RAN4#84
Simulation Assumptions
Compared to the simulation assumption agreed in [1], there are some small deviations in our simulation:
1. Phase noise and transceiver noise are not implemented. This is due to the short duration between the two meetings, so that there is not enough time implementing new blocks in the simulator. So the result in this paper should be considered as optimistic and should be further revised in the future.
2. IBE model: we follow the IBE model agreed in V2X WI, that the IBE allowance should be computed independently for PSSCH and PSCCH following LTE requirement. The linear sum of these two allowances is the final V2X IBE allowance. For this case, PSCCH IBE is calculated with evm of QPSK, while PSSCH IBE is calculated with evm of 64QAM.
3. PA model. As there is no realistic PA model for B47 yet, the PA model used in this simulation can be quite optimistic. For this reason, a small margin is added to SEM and SE to allow for future proof.
Simulation Result
Without IBE
We first present the result without any checking against IBE allowance. So the checked criteria are: SEM, SE, EACLR and EVM. The results are shown in Figure 1 and 2, for 10 MHz and 20MHz, respectively. Compared with the results in [1], the only new criteria here is EVM. For EVM, the only concerned case is with narrowband allocation of 2RB PSCCH + 3 or 4 RBs PSSCH where the leakage from PSSCH, with 3dB more PSD can affect the EVM on PSSCH. Based on the result, we can null out this possibility. Indeed, our result here is quite similar with the results in [1], which suggest that both simulations are valid, up to this point.
[image: ]
Figure 1 MPR without checking IBE, 10 MHz, adjacent PSSCH and PSCCH
[image: ]
Figure 2 MPR without checking IBE, 20MHz, adjacent PSSCH and PSCCH

With IBE
Next, we consider checking the IBE allowance, on top of what considered in 3.1. The results are provided in Figure 3 and 4. The key observation is that substantially more MPR is needed to meet the IBE requirement. It is up to 3 dB more for 10MHz and up to 7dB more for 20MHz. Furthermore, the most impacted waveforms are always the one with 20RB total allocation, i.e. 2RB for PSCCH and 18RB for PSSCH. Given this, more attention should be paid to this case in the next meeting to investigate the root cause. 
[image: ]
Figure 3 MPR with checking IBE, 10MHz, adjacent PSSCH and PSCCH
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Figure 4 MPR with checking IBE, 20MHz, adjacent PSSCH and PSCCH

Conclusions
We provide our initial evaluation result for 64QAM MPR simulation. The simulation result should be further refined in next meeting in order to reach the final specification.
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