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1. Introduction

This contribution continues the discussion in [1] regarding the definition of E-UTRA EVM for the BS. 
It builds on the essential OFDM EVM concepts proposed in [1], but adds more flexibility regarding the definition of time-frequency averaging patterns for the EVM measurement.
2. Proposed Definition of E-UTRA EVM
Figure 1 shows the reference point for the EVM measurement:
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Fig. 1. Reference point for the EVM measurement
The EVM measurement is defined for a time-frequency averaging pattern which is given by:
· a set T of discrete OFDM symbol time instants
· an associated set F(t) of subcarriers for each 
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The EVM is defined for a time-frequency averaging pattern given by T and F(t) as follows:
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of the received signal’s varied constellation points 
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with the time-domain samples 
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 of the received OFDM symbol at the symbol time instant 
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 and the following synchronisation parameters:

pre-FFT, time domain:
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the RF frequency offset
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the timing offset of the FFT processing window in relation to the nominal timing of the reference signal 

Post-FFT, frequency domain, on a per-subcarrier basis:
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the phase of TX-RX chain for a subcarrier 
[image: image13.wmf])

(

t

F

f

Î



[image: image14.wmf])

,

(

~

f

t

a


the amplitude of TX-RX chain for a subcarrier 
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Appropriate definitions of the time-frequency averaging pattern T and F(t) are FFS.
3. Discussion

EVM requirements will be derived based on looking at system impacts for average EVM assumptions [2,3]. This means that fluctuations of the EVM either over time (e.g. data dependencies, see examples in [1]) or over frequency (e.g. higher EVM for band-edge PRBs) are not explicitly modelled in these studies. Hence the time-frequency averaging needs to be included as part of the EVM definition, otherwise the EVM will be specified unnecessarily tight.
This averaging
 possibility is included here via the general concept of a time-frequency averaging pattern T and F(t). Furthermore T and F(t) can also encode other “irregularities” of the physical layer:
· Certain reference symbol patterns showing up at certain discrete OFDM symbol time instants
· Mapping of VRBs to PRBs which is under discussion in RAN1. The subcarriers related to a certain user (or MCS) may change e.g. on a sub-frame basis
· Presence of DL control channels

The above EVM definition should be general enough to cope with different types of channels and their allocation in the time-frequency domain, examples are scheduled user data in a TTI or reference symbols within a subframe, etc.
For scheduled user data, T could be the set of OFDM symbols within one or more TTIs allocated to the user and F(t) the corresponding set of subcarriers corresponding to the union of the allocated VRBs for each symbol (the subcarriers may change during a TTI according to the VRB->PRB mapping). With such a definition, we would obtain a “single user” EVM, i.e. an EVM measure for each RR allocation carrying a certain MCS. 
Another option could be to define T and F(t) via the allocated MCS, regardless of the association to users. So F(t) could be e.g. the set of all 16QAM modulated subcarriers at the OFDM symbol time instant 
[image: image16.wmf]T
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. The set F(t) would provide the averaging in the frequency domain e.g. to get rid of the higher EVM of band-edge subcarriers. Again, T should be set sufficiently large (e.g. corresponding to one or more TTI durations) so that data dependent fluctuations will be averaged out.
Appropriate definitions of the time-frequency averaging pattern T and F(t) would need further discussion in RAN WG4.
4. Conclusions

This contribution provides a proposal for the definition E-UTRA EVM for the BS. A corresponding TP for the BS TR is also provided.
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6.8
Transmit modulation

<Text will be added.>

Definition of EVM
Figure 1 shows the reference point for the EVM measurement:
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Fig. 1. Reference point for the EVM measurement
The EVM measurement is defined for a time-frequency averaging pattern which is given by:

· a set T of discrete OFDM symbol time instants

· an associated set F(t) of subcarriers for each 
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The EVM is defined for a time-frequency averaging pattern given by T and F(t) as follows:
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of the received signal’s varied constellation points 
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with the time-domain samples 
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 of the received OFDM symbol at the symbol time instant 
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 and the following synchronisation parameters:

pre-FFT, time domain:
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the RF frequency offset
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the timing offset of the FFT processing window in relation to the nominal timing of the reference signal 

Post-FFT, frequency domain, on a per-subcarrier basis:
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the phase of TX-RX chain for a subcarrier 
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the amplitude of TX-RX chain for a subcarrier 
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Appropriate definitions of the time-frequency averaging pattern T and F(t) are FFS.
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� Note that equation (1) proposes RMS-averaging of the power of the relative constellation errors





3GPP


_1223883955.unknown

_1223884756.unknown

_1223885617.unknown

_1223884858.unknown

_1223884782.unknown

_1223884567.unknown

_1223884663.unknown

_1223884676.unknown

_1223884509.unknown

_1223882882.unknown

_1223883761.unknown

_1223883747.unknown

_1043760773.unknown

_1043760812.unknown

