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1 Introduction
RAN1 sent LS [1] to RAN4 to ask guidance on practically achievable Tx EVM of eNB with DL Tx power of 20, 24, 30 and 37 dBm and UE receiver impairments as follows:

RAN1 would welcome guidance from RAN4 on the following points, particularly in relation to 256QAM in the LTE downlink:

· Practically achievable EVM values to assume for DL higher order modulation (for power levels 20dBm, 24dBm, 30dBm and 37dBm) 
· The UE receiver impairments (with suitable quantitative values if possible) that should be assumed to be applicable to signal reception in high geometries that are likely to be relevant for DL higher order modulation, and appropriate techniques or methodologies for modelling such impairments
RAN4 replied to RAN1 in reply LS [2] as follows:

· For Tx EVM,

· Transmitter EVM for 256QAM can be modelled as an AWGN component. 

· Based on RAN4 discussion, low power BS such as 20dBm and 24dBm may achieve a better EVM such as 3~4% with power back-off and/or relaxed clipping at the cost of decreased coverage, increased price and size. But RAN4 has not yet evaluated guaranteed minimum performance of Tx EVM.

· For Rx EVM,

· Applicable Rx impairments can be modelled by an equivalent AWGN component at the receiver.

· UE's may achieve Rx EVM in the range of 1.5~4% as typical performance depending on operating band frequency and implementation. But RAN4 has not yet evaluated guaranteed minimum performance of Rx EVM. 

In this contribution, we discuss possible impact of RAN4 reply on RAN1 assumptions on small cell deployment.
2 Discussion on deployment scenario of HOM
On Tx EVM:

In the LS from RAN1 to RAN4 [1], RAN1 asked RAN4 Tx EVM values for power levels of 20dBm, 24dBm, 30dBm and 37dBm. However, for eNB of power level of 30 and 37 dBm, practically achievable Tx EVM values was not provided by RAN4. So we consider HOM seems only available for low power eNB with Tx power levels of 20 dBm and 24dBm but not available for higher Tx power levels of 30dBm and 37dBm.
RAN4 identified cost of decreased coverage, increased price and size to achieve a better Tx EVM needed for throughput gain according to the RAN4 reply LS. These costs may have impact on use case of small cell eNB. 
Therefore, we propose to reconfirm if available power level and these cost could be suited for small cell deployment.
On Rx EVM:

According to observation of RAN1 [3], Rx EVM seems more critical than Tx EVM. RAN4 LS tells UE may achieve 1.5% to 4% of Rx EVM. But Rx EVM of at least 2 or 3% seems required to achieve significant gain from simulation results e.g. [4][5] and it was commented in RAN4 that Rx EVM should be much better than 3% [6]. Therefore some UE complexity (e.g. better local oscillator with less phase noise) would be expected to achieve required Rx EVM. HOM might be optional feature and not supported by low-end UE. So we propose to take into account that a part of Rel-12 UE does not support HOM in evaluation of system level gain.
3 Conclusion

In this contribution, we discussed RAN4 reply on HOM.

We propose to consider if the cost of decreased coverage, increased price and size identified by RAN4 could be justified for small cell deployment. 
And also we propose to take into account the UE capability of HOM and percentage of UE supporting HOM in system level evaluations.
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