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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. There are three points raised in the LS, which are copied as below and replied one by one.

1) 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)
It is to be noted that in the latest E-UTRA BS specification (TS 36.104), the rated output power for Medium Range/Local Area BS is defined per carrier at the antenna connector, which could be different from the total TX power used in TR 36.814, 20dBm, 24dBm, 30dBm, 37dBm.  

EVM value depends on several contributing factors from implementation point of view, e.g. phase noise in local oscillator, noise caused by CFR (Crest factor reduction) algorithm and PA non-linearity. It is a tradeoff value between performance requirement and implementation cost.  From vendor inputs in RAN4, for low power BS, better EVM can be achieved with acceptable amount of power backoff and proper use of PAPR threshold. The practically achievable EVM could be less than 3%. 

2) 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
For the UE receiver impairments, RAN4 has no exactly corresponding requirement in E-UTRA UE specification (TS 36.101). Therefore, RAN4 would like to ask RAN1 to make some clarifications for their understanding on the UE receiver impairments to facilitate further evaluation.

3) Any other information that would help RAN1 in its evaluation of higher order modulation for DL operation in small cells
Currently, EVM is the only requirement identified by RAN4 which will be affected by higher order modulation for DL operation. Other limitation factors could be identified and evaluated with further clarifications from RAN1.

2. Actions:

To RAN1
ACTION: 
RAN WG4 respectfully asks RAN WG1 to consider above reply and some clarifications from RAN1 are needed for RAN4 to make further evaluation.
3. Date of Next TSG-RAN WG1 Meetings:
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