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1. Overall Description:

RAN4 would like to thank RAN1 for the LS in R1-130799 for information of high order modulation evaluation assumptions. The issues raised in the LS by RAN1 for guidance from RAN4 are copied as below.
· Practically achievable EVM values to assume for DL higher order modulation (for each of the small cell eNB Tx powers in TR 36.814 i.e. 20dBm, 24dBm, 30dBm, 37dBm)
· The UE receiver impairments (with suitable quantitative values if possible) that should be assumed to be applicable to signal reception in high geometries that are likely to be relevant for DL higher order modulation, and appropriate techniques or methodologies for modelling such impairments
· Any other information that would help RAN1 in its evaluation of higher order modulation for DL operation in small cells
After extensive studies and discussions, RAN4 has the following feedback in addition to the LS reply sent in R4-132019.
· The defined EVM value in current specification is 8% for 64QAM. RAN4 noted improved EVM values compared to existing requirement of 8% can be achieved for low power BS.

· UE impairments discussed in RAN4 include RX local oscillator phase noise, RX dynamic range, I/Q imbalance, Carrier leakage and Carrier frequency offset, which contribute independently for the SNR degradation and the UE RX EVM could be regarded as the total effect of these UE impairments.

· In order to utilize 256QAM, the impact on system performance of UE RX EVM with all the identified impairments should be simulated and studied further. 

· Specific values and requirements for BS EVM and UE RX EVM should be studied and defined in WI stage.
2. Actions:

To RAN1
ACTION: 
RAN WG4 respectfully asks RAN WG1 to consider the above reply.
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