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1 Introduction
A new WI was agreed in RAN62[1], where RAN4’s scope of work was given below:
· RAN4 work (up to RAN#64): Specify any required modifications to UE and eNode B core requirements, from RAN4#70 to #71, including

· the necessary RF requirements of 256QAM,
This contribution provided some considerations on the small cell RF requirements for 256QAM.
2 Discussion

Before we start to discuss the small cell RF requirements, it is necessary to clarify what is small cell first and which Base Station output power should be defined for small cell in TS36.104. In TR36.932[3], some informaitons can be found: 
Small cells using low power nodes are considered promising to cope with mobile traffic explosion, especially for hotspot deployments in indoor and outdoor scenarios. A low-power node generally means a node whose Tx power is lower than macro node and BS classes, for example Pico and Femto eNB are both applicable. Small cell enhancements for E-UTRA and E-UTRAN will focus on additional functionalities for enhanced performance in hotspot areas for indoor and outdoor using low power nodes. 
As shown above, the low-power node whose Tx power is lower than marco node and BS classes can be used in small cell deployment scenarios, such as Pico and Femto eNB, mentioned in the above sentences. In current TS36.104 spec, there are three BS classes, which are Medium Range, Local Area and Home BS, whose Tx powers are lower than Wide Area, but Medium Range BS class wasn’t mentioned in the above sentence. So it is not clear whether the Mirco eNB can also be defined as a small cell. The main reason may be that the work on Medium Range BS class was introduced in TS36.104 in RAN #58, while some of the work for small cell have been done before it. This means that the above agreed sentences were added in TR36.932 before Medium Range BS class standardized in 3GPP.
In the small cell SI phase, four BS power classes were mentioned, i.e. 20dBm, 24dBm, 30dBm and 37dBm. However, no BS classes defined in TS36.104 correspond to the small cell Tx power of 30dBm and 37dBm. With the new BS output power introduction, some new sets of  RF requirements need to be introduced.

Based on the above discussion, it is proposed that
Proposal 1: The supported output power should be defined clearly for small cell in TS36.104
Proposal 1-1: Micro eNB can also be defined/applicable for small cell.
Apart from that, when we look into 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, where the average RE power for a BS at maximum output power is calculated with 10log(maximum_Tx_power(mw)/Num_RE), and the power of an RE can be adjusted down and up for power control used for the link adaption. 
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: 
Proposal 2: Both RE power control dynamic range down and up limits for 256QAM should be set to 0.
2.2 Error Vector Magnitude
In the SI phase, a lot of contributions in RAN4 (i.e. in RAN4#66bis, RAN4#67 and RAN4#68) have discussed the EVM requirements for 256QAM for small cell four power classes, and also RAN1 gave lots of simulation results based on the tentative conclusions from RAN4.

As seen from the agreed LS in SI phase[2], only low power small BS was mentioned, i.e.:
· 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.

As discussed in the previous RAN4 meetings in SI phase, for the high power class small cell of 30dBm and 37dBm, it may difficult to achieve low EVM requirements without some practical solutions, such as PA power back-off to guarantee linearity or compromise between cost and size. Some of following opinions may be treating the problem:
Opinion 1: Sharing a common EVM requirement for all small cell power classes, with power back-off standardized in spec for each power class. For example, X dB back-off for 20dBm and 24dBm, Y dB back-off for 30dBm and Z dB back-off for 37dBm, where X,Y,Z needs further study.
Opinion 2: Different EVM requirement for each small cell power class, with power back-off standardized in spec for each power class. For example, A% EVM with X dB back-off for 20dBm and 24dBm , B% EVM with Y dB back-off  for 30dBm and C% EVM with Z dB back-off for 37dBm, where A%,B%,C%,X,Y and Z needs further study.

Opinion 3: Sharing a common EVM requirement for all small cell power classes, without power back-off standardized in spec for each power class. 
Opinion 4: Different EVM requirement for each small cell power class, without power back-off standardized in spec. For example, A % for 20dBm and 24dBm, B % for 30dBm and C% for 37dBm, where A%,B% and C% needs further study.
For Opinion 1 and 2, power back-off standardized maybe like MPR in UE spec. However, firstly power back-off to give a more linear operation of the PA can be used, but at the cost of lower power efficiency, the power back-off should therefore be kept to a minimum. Secondly, no related power back-off requirements in current BS spec, if we introduce a new requirement for power back-off, it requires additional schemes such as RRC signaling. Thirdly, there are fewer restrictions on implementation complexity for a base station, other alternative linearization schemes such as feedforward, feedback, predistortion and postdistortion can be used, and all of them are implementation issues. Thus it may less possibility for opinion1 and 2.
In Opinion 3, the higher modulation scheme means the lower EVM can be achieved, if all of the power chasses share the same low EVM requirements, then for small cell 256QAM with high power, the issues of either large PA size/cost and heat dissipation or coverage loss due to large power back-off should be considered. 
In Opinion 4, the relationship between A%, B% and C% is A%<B%<C%, which means more relaxer EVM requirement for higher power small cell. However, EVM requirements in current TS36.104 are independent with power classes, which means all of current BS classes share the same EVM, the principle can also be applied to small cell study. 

Based on the above, Opinion 3 seems reasonable from the principle in current TS36.104 spec. Due to the difficult feasibility for high power small cell to achieve the low EVM requirement, it is proposed:
Proposal 3: A common EVM requirement for all power classes for 256QAM
Proposal 4: Focus on the small cell lower power class, i.e. 20dBm and 24dBm, without power back-off standardized in spec. 
3 Conclusions
In this contribution, some considerations on the small cell RF requirements for 256QAM were given. For small cell power class, it should be defined according to the exsit four power classes defined in TS36.104, in this way, the impacted RF requirements are only RE power control dynamic range and EVM. For EVM analysis, based on the previous discussion in SI phase, four possible opinions are given.    

Based on the discussin above, the proposals are: 
Proposal 1: The supported output power should be defined clearly for small cell in TS36.104

Proposal 1-1: Micro eNB can also be defined/applicable for small cell.

Proposal 2: Both RE power control dynamic range down and up limits for 256QAM should be set to 0.
Proposal 3: A common EVM requirement for all power classes for 256QAM
Proposal4: Focus on the small cell lower power class, i.e. 20dBm and 24dBm, without power back-off standardized in spec. 
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