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1. Overall Description:

RAN4 would like to thank RAN1 on the LS in R1-130799 entitled: “LS on Higher Order Modulation Evaluation Assumptions“. Please see below RAN4 (preliminary) responses to the guidance requested: 
Question: 

· 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). 
Answer:
· EVM value depends on several contributing factors from implementation point of view. Based on some inputs for discussion, RAN4 noted improved EVM values compared to existing requirement of 8% can be achieved for low power BS. Further discussions are needed in RAN4 to determine the EVM values. 

Question: 
· 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.
Answer: 

· The following RX impairments are mentioned in RAN4 discussions
· RX local oscillator phase noise 

· RX dynamic range

· I/Q imbalance 

· Carrier leakage

· Carrier frequency offset
Discussions in RAN4#66bis have identified different views on UE RX impairments for 256QAM compared to 64QAM. Further discussions are needed in RAN4 to determine the magnitude of the impairments.
Question: 

· Any other information that would help RAN1 in its evaluation of higher order modulation for DL operation in small cells.

Answer:

· Further discussions are needed in RAN4.

2. Actions:

To RAN1
ACTION:  RAN4 requests that RAN1 takes the above information into considerations in its evaluation.  

3. Date of Next TSG-WG4 Meetings:

TSG-RAN Working Group 4 (Radio), Meeting #67
20th – 24th May 2013 
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