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1. Introduction

This contribution discusses some aspects to be considered when defining E-UTRA EVM requirements for the BS based on inputs from contributions [1,2,3].
Current UTRA BS EVM requirements in TS 25.104/141 are “global” in the following sense:

1. The same EVM requirement applies to all BS classes

2. The 12.5 % EVM requirement for 16QAM applies (indirectly) to all code channels when the base station is transmitting a composite signal that includes 16QAM modulation
3. The EVM requirement is valid over the total BS power dynamic range
64QAM and MIMO will lead to lower EVM requirements than UTRA, thus reducing the budget available for clipping and thus PAPR reduction. The initial results in [2] obtained indicated a required EVM in the order of 6.5 % … 8.5 %, depending on the used methodologies and assumptions. Some initial feedback on the resulting increase in PAPR@10e-4 for such requirements is provided in [3]. 
In light of these findings it may be opportune to revise the structure of current UTRA EVM requirements towards a more flexible and future proof scheme. The goal of any EVM requirement structure should be that on the one hand good system performance for relevant deployment scenarios is ensured, but on the other hand the EVM is not over-specified and therefore provides the maximum scope for PAPR reduction schemes. 

Naturally, in order to assess the ultimate benefits of more “tailor-made” EVM requirements would require a common understanding in RAN4 regarding required EVM levels and related impacts on PAPR and/or PA complexity. Hence the suggestions proposed in this contribution remains somewhat speculative at this point in time.
2. Discussion of E-UTRA EVM Requirements and TMs for the BS
The above 3 aspects are discussed here further.
1. Mapping of EVM requirement to BS classes:
As shown in [2] EVM requirements depend on the instantaneous C/I (MCS) distributions which the BS “sees”. It was also indicated that these are expected to differ significantly between the 3 BS classes. E.g. a WA BS may have a low probability of activating 64QAM MCS where as in a MR or LA BS this may not be the case due to the much more favourable average C/I (or “G”-factor”) distribution.
Assuming that the instantaneous C/I (MCS) distributions would be an important input parameter for determination of the EVM requirements as suggested in [2], we could then also expect that EVM requirements would be defined for each BS class separately.

This would also be supported by the fact that the 3 BS classes have different maximum TX powers and therefore may use different TX architectures; hence the negative impact of low EVM (high PAPR) may manifest itself quite differently for the 3 BS classes.
Tailoring the EVM requirements BS class specific may thus provide benefits in TX cost without impairing actual system performance.

2. Set of unequal MCS-specific EVM requirements
As discussed in [2] under “Method 2”, one way of specifying EVM is to define a set of unequal MCS-specific EVM requirements resulting in equal Tput loss across the MCS envelope. For this to be meaningful we need to be able to define E-UTRA EVM in the frequency (constellation) domain rather, than in time domain as for UTRA. Such RB / MCS specific EVM definition is proposed in [1].

However, then the distribution of RBs / MCS to be defined in the corresponding E-UTRA TM should follow the MCS distribution of realistic deployment scenarios as was discussed in [2]. If most or all RBs in a TM contain 64QAM MCSs, the PAPR reduction may not be sufficient or would require means with other drawbacks (e.g. special L1 support from “reserved tones” resulting in some loss of spectrum efficiency, etc.). Here one could think of defining the EVM related TMs BS-class specific, i.e. the in accordance to the instantaneous C/I (MCS) distributions seen by a particular BS class. So, a TM defined for the WA BS would contain relatively few high-Tput MCS, whereas a TM defined for the LA BS could contain a lot of high-Tput MCS.
3. EVM requirement vs.  BS power dynamic range
Both methodologies studied in [2] propose to average the EVM requirements according to the MCS distribution of realistic deployment scenarios in order to maximise the scope for PAPR reduction schemes. Hence there could be an issue for the WA BS class if an EVM requirement and/or TM would be defined to apply simultaneously at maximum TX power and for the peak data rate possible in E-UTRA, i.e. a signal which contains in most or all RBs 64QAM MCSs at maximum TX power. In that case an EVM according to “Method 1” of [2] could result in a Tput loss > 5 % (system average) and with an EVM according to “Method 2” there could be an unacceptable high PAPR (as discussed above). 
A possible mitigation in such a scenario could be to define such peak data rate EVM requirement to apply at reduced BS TX power only. This would probably also be in line with actual system scenarios in which the (very unlikely) “all RBs carry 64QAM MCS” scenario would require a high G (i.e. low path loss values) thus making the lower TX power assumption appropriate.
In any case, whether there are any benefits in making some of the EVM requirements dependent on the BS power dynamic range depends much on the ultimately required EVM levels and related impacts on PAPR and PA complexity and is FFS.
3. Conclusions

This contribution discussed some aspects to be considered when defining E-UTRA EVM requirements for the BS. We suggest returning to these aspects as the work progresses in RAN4 and more information on the actual EVM levels and related PAPR impacts becomes available.
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