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1. Overall Description

RAN1 mentioned “Reduced non-zero transmit power on DL unicast control and data transmissions in ABS”, so called “Lower Power ABS (LP-ABS)” in the LS.
RAN4 had further study on the impact to the BS RF design and RF requirements [1, 2, 3, 4, 5 and 6] and had the observations as follow:
· Currently Section 6.3.1 of TS 36.104 states “RE power control dynamic range” in which minimum requirements of difference between the power of an RE and the average RE power for a BS at maximum output power is specified. In addition, the EVM requirements should be met at the declared maximum power level. Considering the maximum possible power reduction, BSs are expected to fulfill the following minimum requirements:

· The minimum requirement of RE power control dynamic range: power reduction up to 0dB for 64QAM PDSCH, 3dB for 16QAM PDSCH, and 6dB for QPSK PDSCH/PDCCH;
· EVM requirement: EVM should be better than 8% for 64QAM, 12.5% for 16QAM, and 17.5% for QPSK. 

These are the minimum performances that can be guaranteed by the BS compliance with the current specifications. 
· Further power reduction than the minimum dynamic range requirement can be considered based on vendor implementation and conditions of power reduction. The possible power reductions of each BS are expected to be different according to the following conditions and each BSs implementation:

· EVM in REs with power reduction will degraded compared to the REs without power reduction. The degradation much depends on the ratio of the power reduction REs v.s. the non-power reduction REs in single OFDM symbol of LP-ABS. 
· Since clipping noise is almost constant for a given total output power, reducing the power on a few REs, (which does not significantly change the output power) will cause more degradation the more the power is reduced on those REs.
· When the power on a large fraction of the REs is reduced the total output power will be reduced as well. This will cause less clipping noise and less degradation on the RE with power reduction. 
· The similar reason with the above, in multi-carrier case (LP-ABS is transmitted on some carriers, and no power reduction on another carriers), EVM in LP-ABS could have more severe degradation than that for single carrier case.
· Additional power backoff could be needed on CRS or colliding PSS/SSS/PBCH/SIB1/Paging/PRS REs for certain BS implementations, if EVM degradation of OFDM symbol in LP-ABS is not acceptable. 
· Since the evaluation of possible power reduction depends on multiple conditions of power reduction as shown in the above, it would be difficult to specify the new BS RF requirement for LP-ABS within Rel-11 time frame. For Rel-11 BSs, further power reduction than the minimum dynamic range requirement can be considered as vendor implementation capability required by operator.
· The evaluations have used the assumption in [1] and detailed evaluation results can be referred in other reference. 
Based on the above observations, RAN4 concluded the followings:

· The feasible power reduction in LP-ABS that RAN4 can guarantee is following the current RE power control dynamic range requirements with the MCS restriction (i.e. the maximum power reduction for LP-ABS support is 6dB for QPSK PDSCH/PDCCH or 3dB for 16QAM PDSCH. No power reduction is allowed for 64QAM PDSCH.) 
· Further power reduction can be considered on particular situation for vendor implementation. And necessary power back-off of BS which impacts the CRS TX power is needed to be considered as well depend on the implementation. Preliminary studies [2] have shown that 9dB or more LP-ABS power reduction could require a power back-off using the assumptions stated above.  
· No additional BS requirement for LP-ABS will be specified in RAN4 within Rel-11 time frame.

2. Actions
To TSG RAN WG1: RAN4 would like to respectfully ask RAN1 to take into account the above RAN4 observations and conclusion in RAN1 discussion:
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