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1
Introduction
Based on the discussions in RAN plenary #62, a WID [1] on small cell enhancement was agreed for Rel-12. According to the WI description, the WI is to specify the mechanisms for small cell enhancements in physical layer, to improve the spectrum efficiency for the UEs experiencing high geometry or low frequency-selective and time-selective fading channel, and to ensure the efficient operation of networks with small cell layers composed of small cell clusters, taking into account of the study documented in 36.872.

Specifically for RAN4, the WI objective is to specify the corresponding UE and eNode B core requirements in RAN4 for the relevant mechanisms and features.

· RF requirements to support downlink 256QAM, with consideration of the factors listed in the approved LS R4-134571

· Base-band and RRM requirements for efficient operation mechanisms

As concluded in RAN4, previous LS [2] is answering questions from RAN1 particularly in relation to 256QAM in the LTE downlink for the practically achievable EVM values and the UE receiver impairments:
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 will revisit the discussion history, provide analysis and present our views regarding the RAN4 relevant impacts for RF requirements from BS side. 
2
Considerations on BS requirements for 256QAM
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. RAN4 has not yet evaluated guaranteed minimum performance of Tx EVM. 

In order to finalize all relevant changes to introduce 256QAM support in DL, the following aspects shall be evaluated first: 
· 1) Minimum performance of Tx EVM and applicable power back-off 
In study item stage, RAN4 provided guidance to RAN1 on the potential practical EVM values with power back-off and/or relaxed clipping at the cost of decreased coverage, increased price and size. However, the minimum performance of Tx EVM still needs to be evaluated with respect to the system level performance, including applicable power back-off which may minimize the impact of the coverage [3], [4], [5]. 

· 2) New EVM test cases
New E-TMs need to be introduced for 256QAM.

In 36.141, EVM is tested with Pmax transmission power (E-TM3.x) and with minimum power for single 64QAM PRB allocation (E-TM2). Depending on the evaluation of the requirement, the maximum possible power shall be used to evaluate 256QAM performance (rated output power for 256QAM). Proper manufacturer declarations should be captured in the test specification. Furthermore, it is proposed to test EVM with minimum power for single 256QAM PRB allocation in order to check 256QAM performance with the lower limit of dynamic range. 
· 3) Updated RE power control dynamic range for supporting 256QAM. 

The dynamic range for 256QAM RE power control may be set +/-0dB as for 64QAM. It is suggested not to change the RE power control dynamic range for other modulations schemes.  
With the above listed considerations, we propose: 
Proposal 1: As test procedures are important part of the requirement definition, evaluation of those procedures is highly recommended before setting core requirements. Core requirements shall be agreed under assumption 256QAM EVM and RE power control dynamic range requirements will be evaluated with rated output power for 256QAM and minimum power for single 256QAM PRB allocation.
3
Conclusion

We provide views on BS requirements for 256QAM. It is proposed to agree on the following proposal:

Proposal 1: As test procedures are important part of the requirement definition, evaluation of those procedures is highly recommended before setting core requirements. Core requirements shall be agreed under the assumption 256QAM EVM and RE power control dynamic range requirements will be evaluated with rated output power for 256QAM and minimum power for single 256QAM PRB allocation.
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