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1
Scope

The present document summarizes the studies of radio requirements for the Base Station (BS) radio transmission and reception as part of the work item on Evolved Universal Terrestrial Radio Access (E-UTRA).
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6.8
Transmit modulation

<Text will be added.>

Regarding EVM levels appropriate for a general minimum performance requirement for modulation accuracy, contribution [4] provided some analysis including 64QAM 8/9 MCS and MIMO and indicated required average EVM levels in the order 6.5 … 8.5 %, depending on the methodology used of deriving the requirement. The semi-analytical analysis in [15] concluded that an average EVM of 7% would be suitable for LTE 64QAM MCS curves based on a S/N in the range of 14dB to 19dB and 5% Tput loss criteria. Further system simulation results were provided in [14] and concluded that 7 % average EVM will limit the Tput loss for 64QAM modulated RBs to ~5 %. 
Contributions [9,10] considered potential gains in system performance (user Tput) by using a very low EVM (~4 %) for deployment scenarios with a very high selection probability of 64QAM MCS. One example for such a case is partial system loading with a more favourable C/I distribution [9]. As discussed in [5,8], several methods exist for reducing the EVM in such scenarios, however, they all require some form of mitigation against increasing PAPR, e.g. power reduction on RBs, reserving RBs for enabling TR schemes [8,11], not scheduling 64QAM on all RBs simultaneously, etc. 
It is expected that it will not be possible to identify and agree a single “winning” combination of these alternatives which would be optimal for all possible deployment scenarios. The related RAN4 specifications on modulation accuracy for both, a general requirement as well as test specification, would also become very complex if all of the above PAPR related mitigation alternatives would be explicitly supported. This would require e.g. to formulate parameters of the EVM requirements (like EVM % or TX power or # of reserved RBs) as a function of the used 64QAM modulated RBs. 
It is believed that such an approach would not be practical, both from the specification complexity as well as the LTE time schedule point of view. Therefore it is proposed that the RAN4 specifications should not mandate a certain PAPR mitigation approach, but instead leave it to the system vendor to optimise the system performance for special scenarios with high selection probability of 64QAM MCS. However, a general minimum performance requirement for modulation accuracy needs to be set so as to ensure a robust baseline performance of the system and it is believed that based on the above mentioned analysis 7 % [-23 dBc] average EVM is an adequate minimum performance requirement.

However, noting that work on the EVM measurement definition is still ongoing and that there remain uncertainties,  some margin should be reserved. A range of  [7 …8 %] EVM is therefore proposed as a working assumption for 64QAM modulated RBs and is subject to finalising work on the definition of the EVM.
 [12.5 %] and [17.5 %] are proposed as minimum performance requirement for 16QAM, respectively QPSK modulated RBs.
When defining UE RX minimum performance demodulation requirements this approach should be taken into account.
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