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1. Introduction

In RAN4#62 meeting, the contribution [1] provides analysis on the impact of operating FeICIC with low power ABS (LP-ABS) to the RAN4 RF requirements. Way forward [2] was agreed that further evaluation for current equipment hardware is expected. 

In this contribution we further discuss the potential reduced power according to hardware test and provide suggestions accordingly.
2. Hardware Evaluation Results
2.1 Evaluation configurations

To evaluate the LP-ABS impact to 3GPP consistent equipment especially the EVM requirements fulfilment, several test cases were designed with the following considerations: 

· Macro BS with 46dBm transmission power is assumed. 
· Single Carrier (LTE20MHz/5MHz) and Dual Carriers (LTE 5MHz+LTE 5MHz) cases are studied:

· For dual carrier case, Carrier 1 is remaining its power and Carrier 2 has power back-off from 0 to 10 dB. And configurations were tuned for normal product which fulfil 3GPP minimum EVM requirement.
· In E-TM2 and E-TM3.1 (64QAM), 3.2 (16QAM) and 3.3 (QPSK), PCFICH, PHICH, PDCCH, PDSCH are transmitted with XdB power reduction. And X is changed from 0 to 10dB, with step 1dB. 
· Case 1 and Case 2 OFDM symbols cases are separately evaluated:
· Case 1) OFDM symbol does not contain CRS or colliding PSS/SSS/PBCH/SIB1/Paging/PRS REs, where all the REs’ power is equally reduced in this case. 
· Case 2) OFDM symbol contains CRS or colliding PSS/SSS/PBCH/SIB1/Paging/PRS REs, where CRS or colliding PSS/SSS/PBCH/SIB1/Paging/PRS REs remain their power and only other REs' power is reduced.
2.2 Evaluation Results

In the relevant test models, our observed RA power for E-TM2 is much lower than which in E-TM3.1, since only 1 of 64QAM PDSCH PRBs is allocated within a slot for which EVM is measured, so the clipping noise does not heavily impact. While in the E-TM3.1 where the 64QAM PDSCH PRBs are fully allocated, more clipping noise is generated.  

· Single carrier results for Case1 (all REs are degraded equally): the EVM is not a problem for the scenario evaluated. But if considering further power reduction, e.g. other RE power are equally as -1 dB/-2dB... when 64QAM PDSCH is -9dB, at least a power back off of 2dB is needed. 
· Dual carrier results for Case1 (all REs are degraded equally only on the 2nd carrier): The EVM is not a problem for the scenario evaluated. But if considering further power reduction, e.g. other RE power are equally as -1 dB/-2dB... when 64QAM PDSCH is -9dB, at least a power back off of 3dB is needed.
· Single carrier results for Case2 (parts of REs are degraded): The ratio of RE amount for non-power reduction and power reduction is relevant. And for safe EVM in all the cases, power back of at least 2dB is needed. 
· Dual carrier results for Case2 (parts of REs are degraded on the 2nd carrier): The ratio of RE amounts for non-power reduction and power reduction is relevant. And for safe EVM in all the cases, power back of at least 4dB is needed. 
Conclusions from hardware evaluations and analysis:  

Observation 1: The current product supports much better RE power control dynamic range than 3GPP minimum requirements, thus 9dB power reduction could be used in LP-ABS in implementation if the product supports the case. 
Observation 2: In some specific cases, e.g. considering the case of power reduction even for the CRS, or case of heavy ratio of the non-power reduction REs, for safe EVM, a power back off of 2~4dB for BS is needed.  

3. Concluding remarks

We discussed the potential reduced power according to hardware test and have the following observations:

Observation 1: The current product supports much better RE power control dynamic range than 3GPP minimum requirements, thus 9dB power reduction could be used in LP-ABS in implementation if the product supports the case. 

Observation 2: In some specific cases, e.g. considering the case of power reduction even for the CRS, or case of heavy ratio of the non-power reduction REs, for safe EVM, a power back off of 2~4dB is needed for BS.  

And according to the analysis in [1] and the observations from hardware evaluation, we suggest since the impact is also would be relevant for multi-carrier scenario and can be complex considering different cases and implementations, we suggested not modify the dynamic range requirements as well as relevant core test cases, and treat this requirement as vendor implementation capability required by operator. 

Thus we suggest RAN4 to send a liaison to RAN1 to explain the consequence of introducing this LP-ABS concept and findings from RAN4 and provide guidance for the LP-ABS discussion. 
1) The most safe power reduction RAN4 can guaranteed is following the current RE power control dynamic range equipment 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.)

    2) And further power reduction (e.g. up to 9dB) can be considered as vendor implementation capability required by operator.  
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