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1. Overall Description:

RAN1 has been discussing different codebook designs in support of LTE-A UL-MIMO for UEs with up to four transmit antennas. Different throughout performance has been observed for different 4-Tx rank-3 codebook proposals that also have different CM properties for the waveform sent from each PA. An increased CM is observed when the precoding process maps more than one layer of signals onto each transmit antenna. 
It is well understood in RAN1 that, when a UE is operating at peak transmission power, the benefit of a lower CM will translate directly into a higher transmit power (i.e., more power headroom). It is also discussed in RAN1 when a UE is not operating at its peak power (i.e., not power limited), the benefit of a lower CM may be reflected by better PA efficiency (i.e., lower power consumption at the same transmit power). If a transmit scheme with a higher CM performs better than another scheme with a lower CM (assuming that a UE can deliver the same total transmit power), RAN1 has discussed how to compare them fairly by taking CM into consideration along with their performance analysis, but has felt that RAN4 expertise can greatly benefit the evaluation. 

2. Actions:

To RAN4 group.

ACTION: 

RAN1 kindly asks RAN4 guidance on the following questions: 
1. What is the implication of a CM difference, from aspects such as transmit power difference and/or PA efficiency difference, when a UE operates in a power-limited case?

2. What is the implication of a CM difference, from aspects such as PA efficiency difference, when a UE does not operate in a power-limited case?

3. How to take into account CM difference quantitatively, for both power-limited and non power-limited cases, in a performance comparison study? Is it useful, for example, to account for CM difference as transmit power difference under same power consumption? 
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