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1 Introduction

The work item “Small cell enhancements-physical layer aspects-core part” was approved in RP#62 [1]. One of the objectives of the work item is “spectrum efficiency enhancement with introduction of higher order modulation, i.e., 256QAM, in the downlink transmission, while keeping existing size of CQI feedback field and MCS indication” 
During the study item phase RAN4 investigated spectrum efficiency as well as efficient small cell deployment and operation in order to meet the requirements targeted for small cell. One potential enhancement for improved spectral efficiency is Introduction of a higher order modulation scheme (e.g. 256 QAM) for the downlink.RAN4 concluded that [2] 

· 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.

Also in a question to RAN plenary [4] RAN4 asked for a clarification on BS classes and maximum BS power that should be included for the support of 256QAM. In [5] RAN plenary made the following clarification:
· The current scope of Small Cell Enhancements WI does not exclude Medium Range BS from small cell scenario. The study in RAN1 [1] covers the BS output power larger than 24dBm up to 30dBm. 
· The requirements studies and work for 256QAM for medium range BS will start once the requirements for Local Area BS and Home BS have been finalized.
In RAN4-70bis it was agreed that [6]
· EVM is tested with rated output power for 256QAM and minimum power for single 256QAM PRB allocation
In this contribution we ask for clarification on the agreed test and propose EVM requirements for 256QAM in small cell base stations with output powers up to 24dBm.
2 Discussion
In RAN4-70bis BS requirements for 256QAM was discussed and it was agreed that 

· EVM is tested with rated output power for 256QAM and minimum power for single 256QAM PRB allocation
This means that unlike 64QAM modulation where EVM is measured at the maximum power, EVM of 256QAM is measured at the rated power, which is the Prat that is declared for a product. One problem with this solution is that a base station is de-rated because of an added modulation scheme, and can impact cell coverage etc.
On the other hand if the interpretation of the above statement is that for 256QAM EVM is tested with a separate rated output power, then this can be a problem as having multiple Prat can create ambiguity.
To avoid power de-rating due to the test or avoiding ambiguity due to definition of multiple Prat, it is suggested that the requirements for 256QAM is not tied to Prat. Instead the requirements for new modulation scheme are captured in the form of additional backoff.
Table 1 shows the proposed EVM requirements for small cell base station with output power up to 24dBm to be measured with additional backoff [ΔdB].
Table 1 EVM requirements
	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %

	256QAM
	[4] %


NOTE: For 256QAM EVM is tested with Pmax-[ΔdB]
3 Conclusions
In this contribution we looked at the EVM requirement for small cell base stations for the support of 256QAM. It is proposed that:
· The EVM requirements for small cell BS with maximum output power of 24dBm should be [4]%. This value should be tested with Pmax-[ΔdB]
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