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1.
Introduction

The radio transmission requirements for LTE BS have been extensively discussed in the previous RAN4 meetings. In this contribution, we provide some recommendations on the way forward to define the requirements on EVM, SEM and ACLR.
2.
Discussions
2.1
EVM

For the reference point for the EVM measurement, we also propose it to be defined at the point after the FFT and equalizer in the receiver as suggested in [1]. Because this can give an indication of the end-to-end link quality from the occupied sub-carriers of the input to IFFT at the transmitter to the output of equalizer at the receiver, which has a direct impact on the SNR at the input of the decoder and hence the throughput of the system. Also in this way there is no need to define precisely the spectrum shaping functions (windowing, filtering etc.) implemented in the transmitter for the EVM measurement, but a reference receiver will need to be defined in the BS conformance testing specification.
We also propose to specify separate EVM requirements for different modulation schemes and for different coding rates with 64QAM as suggested in [2]. Because this can avoid specifying unnecessarily tight requirements for lower order modulation schemes which require lower SNR and hence could tolerate higher EVM. Also this could allows the gradual roll-out of BS from supporting lower order modulation schemes to the ultimate 64QAM and high coding rates.

For the frequency averaging of the EVM calculation, we propose to average the EVM across the subset of resource blocks or sub-carriers carrying the same modulation scheme and coding rate. The applied EVM limit for an OFDM symbol is defined by the most stringent requirement applying to one resource block within the symbol. Because this can avoid the need to specify an extra requirement on the maximum EVM deviation between two resource blocks, in order to handle the EVM ripples across the band as shown in [3]. Also due to the mapping of virtual resource blocks to physical resource blocks at the physical layer, the sub-carriers allocated to a certain UE may change every slot (0.5 ms), and thus it may be difficult to associate the average EVM of a subset of resource blocks or sub-carriers to the performance impact on a certain UE.
2.2
SEM

It was agreed in last RAN4 meeting that SEM requirements should be specified for LTE BS [4]. Since LTE is a variable bandwidth system, it is reasonable to specify separate SEM requirements for different bandwidth options. 
Here we propose to define the measurement bandwidth for the SEM requirements near the carrier edge according to the bandwidth option, i.e. smaller measurement bandwidths for narrower bandwidth options and vice versa (e.g. 30 kHz for 5MHz carrier and 100 kHz for 10 MHz carrier). Because this can avoid any oversight of the spurs in the OOB emission near the carrier edge for narrower bandwidth options (e.g. caused by the spectrum shaping filter), and at the same time reduce the amount of measurements required for wider bandwidth options.
2.3
ACLR

It was agreed in last RAN4 meeting that ACLR requirements with carrier-wide reference bandwidth, if specified, should be somewhat stricter than the integrated SEM [4]. 

We consider that the SEM requirements should provide sufficient limits on OOB emissions leakage into adjacent channels, and hence ensure coexistence between the LTE/WCDMA systems in the adjacent channels. Therefore, it may not be necessary to specify ACLR requirements for LTE BS. However, we could also consider to specify ACLR requirements should it be necessary because of some regulatory requirements in some regions/countries.
3.
Conclusions

In this contribution, we have reviewed some discussions in the previous RAN4 meetings on defining the requirements on EVM, SEM and ACLR for LTE BS, and provided some recommendations on the way forward to specify these requirements in the standards.
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