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1 Introduction
Reply LS on BS classes and maximum BS power on 256QAM was agreed in RAN#63 meeting [1]. This contribution provides some further consideration on BS requirements for 256QAM based on the results in SI and response from RAN plenary.
2 Discussion

In last RAN4 meeting there were extensive discussions on BS classes and maximum BS power on 256QAM. An LS was sent to RAN to clarify the scope of Small Cell Enhancements WI. The clarification of RAN is cited as below:

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. 
Since the study outcome of RAN4 in SI phase is mainly focused on low power BS, this contribution only considers EVM requirement for LA BS and Home BS, and leaves the requirement for Medium Range BS FFS.
The contributing factors affected BS Tx EVM were summarized in [2]. Considering the study results from both RAN4 and RAN1, it is reasonable to define the BS EVM requirement in the range of [3-4]%. 
Though it is mentioned in RAN4 reply LS that 3~4% EVM may need some power back off, however, it is worth noting that power back off is not mandatory and it is implementation dependent. And better PA design and optimized algorithm could help to reduce the possible power back off while keeping the needed EVM value. As evaluated in RAN1, power back-off has trivial impact on system performance with 2~3dB for 24dBm scenario [3]. Based on our measurement result for a commercial Micro BS, it can be seen that with a few dB power back-off, the achieved EVM is in the range of 1.5~3% [4].
On the other hand, since power back off is strongly related with implementation, it should not affect to define the minimum requirement in the core specification. We already have different rated output power declaration for each supported GSM modulation in current MSR specification. The same practice is also valid for E-UTRA BS supporting 256QAM. New declaration on rated output power for each supported modulation shall be added in E-UTRA and MSR test specifications
Proposal 1:  It is proposed to define the BS EVM requirement for 256QAM as [3-4]%. 
The other requirement discussed in last RAN4 meeting is the RE power control dynamic range. The dynamic range for 64QAM is +/-0dB. For 256QAM, it is suggested to keep the same range as that for 64QAM. 
Proposal 2:  It is proposed to define the RE power control dynamic range for 256QAM as +/-0dB.
For the test models mentioned in [5], it shall be studied after the core requirements are defined.
Then, the changes needed to define 256QAM EVM requirement in TS 36.104 would look like the following, and corresponding CR could be prepared when consensus on these two requirements is reached in the group.
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)
	0
	0

	NOTE 1: 
The output power per carrier shall always be less or equal to the maximum output power of the base station.


<Next Section>

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
	[3~4]%

	NOTE 1: 
The EVM requirement for 256QAM is specified for Local Area BS and Home BS. 
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