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1 Introduction
There were some contributions[1~4] have intinial discussed the small cell 256QAM requirements, and very little progress. The big argument was that it was unclear whether medium range BS can also been considered in small cell 256QAM or not. 
This paper gives some further considerations on the small cell BS RF requirements for 256QAM based on [4] and the agreed LS[5].
2 Discussion

As shown in LS[5] as follow:
The current scope of Small Cell Enhancements WI does not exclude Medium Range BS from small cell scenario. The study in RAN1 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. 

It means that we just only focus on the work for 256QAM RF requirements for the Local Area BS and Home BS so far. As discussed in [4], when we overview all of the BS RF requirements in TS36.104, we can find only two requirements limits defined based on different modulation schemes, i.e. RE Power control dynamic range and Error Vector Magnitude. 
2.1 RE Power control dynamic range
The RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS at maximum output power for a specified reference condition. 
The RE power control dynamic range down may impact BS EVM requirement and up may impact BS OOB requirements such as ACLR. Due to the down and up power control dynamic range limits for 64QAM are equal to 0 and the requirements cannot lead relaxation of EVM requirement, it is proposed in [4] that both RE power control dynamic range down and up limits for 256QAM are equal to 0 dB.
Then a new row will be added to capture the requirements for 256QAM in TS36.104 as follow:
 Table 6.3.1.1-1 E-UTRA BS RE power control dynamic range

	Modulation scheme used on the RE
	RE power control dynamic range (dB)

	
	 (down)
	 (up)

	QPSK (PDCCH)
	-6
	+4

	QPSK (PDSCH)
	-6
	+3

	16QAM (PDSCH)
	-3
	+3

	64QAM (PDSCH)
	0
	0

	256QAM(PDSCH)
(NOTE 2)
	0
	0

	NOTE 1: 
The output power per carrier shall always be less or equal to the maximum output power of the base station.
NOTE 2: Applies only for Local Area BS and Home BS. It is FFS for Medium range BS


2.2 Error Vector Magnitude
EVM requirement have been discuss largely in SI phase, and from the LS[5], only consider the lower power class, i.e. 20dBm and 24dBm, which corresponding to Home BS and Local Area BS in TS36.104.

The agreements in the agreed LS in SI phase[6]shows:
· 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.

In [7], it was proposal 4% EVM requirement can be achieved practically for 256QAM for the small cell with the Tx power of 20dBm and 24dBm. 
Then a new row will be added to capture the requirements for 256QAM in TS36.104 as follow:

Table 6.5.2-1 EVM requirements 

	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %

	256QAM
	[4%](Note)

	Note: Applies only for Local Area BS and Home BS. It is FFS for Medium range BS 


3 Conclusions 
In this paper, Further considerations on the small cell RF requirements for 256QAM were given. It is proposed:
Proposal 1: RE Power control dynamic range for 256QAM are equal to 0.
Proposal 2: [4%] EVM requirement for Local Area BS and Home BS for 256QAM
The required RF requirements change to TS 36.104 would be like as follow:
************************************************************************************************

6.3.1 
RE Power control dynamic range

The RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS at maximum output power for a specified reference condition. 

6.3.1.1
Minimum requirements

RE power control dynamic range:

Table 6.3.1.1-1 E-UTRA BS RE power control dynamic range

	Modulation scheme used on the RE
	RE power control dynamic range (dB)

	
	 (down)
	 (up)

	QPSK (PDCCH)
	-6
	+4

	QPSK (PDSCH)
	-6
	+3

	16QAM (PDSCH)
	-3
	+3

	64QAM (PDSCH)
	0
	0

	256QAM(PDSCH)
(NOTE 2)
	0
	0

	NOTE 1: 
The output power per carrier shall always be less or equal to the maximum output power of the base station.
NOTE 2: Applies only for Local Area BS and Home BS. It is FFS for Medium range BS


************************************************************************************************

6.5.2
Error Vector Magnitude

The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. The equaliser parameters are estimated as defined in Annex E. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.  

For all bandwidths, the EVM measurement shall be performed for each E-UTRA carrier over all allocated resource blocks and downlink subframes within 10ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries. The EVM value is then calculated as the mean square root of the measured values. The EVM of each E-UTRA carrier for different modulation schemes on PDSCH shall be better than the limits in table 6.5.2-1:

 Table 6.5.2-1 EVM requirements 

	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %

	256QAM
	[4%](Note)

	Note: Applies only for Local Area BS and Home BS. It is FFS for Medium range BS 
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