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1 Introduction
In Rel-8, “The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth. In this condition a throughput requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal.” [1]
The mean power of the interfering signal is equal to the received noise floor plus inter-cell interference as well as power control error of the wanted signal. It is partly agreed that each component carrier do itself power control independently, which has impact on interference over thermal (IOT). This contribution proposes that possible power control factor contribute to the dynamic range in LTE-A system.
2 Dynamic range for LTE-Advanced

But in LTE-Advanced, dynamic range should consider three generic carries aggregation scenarios in [2]:
· Intra band contiguous component carrier (CC) aggregation

· Intra band non - contiguous component carrier (CC) aggregation

· Inter band contiguous component carrier (CC) aggregation
In some case, the inter-modulations products of the different aggregated carriers impact to other bands has been proposed in [3]. The IMD3 product will raise the noise floor and degrade the cell performance. In other words, it causes the interference level rising.
We also consider that different component carries have different coverage for non-contiguous component carrier. So the transmission power difference between multiple CCs should be re-evaluated in RAN1/4. The imbalance of transmission power has much influence on each CC power control. And the interference level (added noise) has some changes. For non-contiguous scenarios such as CA scenarios 7,8,9,10,12 each CC may have independent RF chains as shown in Figure 1-b. But how to distribute the TX power for each CC is FFS.
In order to save cost, size one RF chain may be used for contiguous component carrier as shown in Figure 1-a [1]. Each CC does self CC power control. In some case, the sum of each CC output power may be large than Pmax. But UE is power limited terminal, so UE may scale the power distribution on each CC. But standardization for this case is FFS. Each UE power control results concern of the PA structure for each antenna.
The interference over thermal (IoT) may consider the modification of the power control of the power accuracy. So this contribution propose that IoT should been re-evaluated. We can select the larger IoT between three generic carries aggregation scenarios. We proposal the simulation assumptions below as shown in Table -1 based on [4]





Table 1 Simulation assumptions

	Parameters
	Values

	Cellular layout
	Hexagonal, 3-tiers (19 cell wrap-around)

	Sectorization
	3 sectors/cell

	Inter Site Distance (ISD)
	Case 1 (500 m)

	Carrier frequency
	2.0GHz

	Minimum distance between UE and cell site
	35 m

	Node B antenna pattern (gain)
	70-degree sectored beam (20 dB)

	Path loss
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	Penetration loss
	20 dB

	Log normal shadowing
	Standard Deviation of 10 dB

	Shadow correlation coefficient
	0.5 (inter site) 

	UE power class
	23dBm (200mW)
This corresponds to the sum of PA powers in multiple Tx antenna case

	UL transmission power control tolerance
	0, +/- 4, +/-9 dB

	Power control parameters
	PC Set 1
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Figure 1-a continuous CA 

Figure 1-b non-continuous CA 




Figure 1:  RF carrier aggregation 

LTE-A system demands higher spectrum efficiency, now the peak spectrum efficiency is 15bps /Hz [4], it means that UE UL supports 64QAM in LTE-A system (but Rel-8 36.101 specification doesn’t define the 64QAM EVM requirement). 
The intention of the dynamic range requirement is to ensure that the base station can achieve high throughput also in the presence of the increased interference and high wanted signal levels. Generally, high throughput needs high order modulation, high order modulation is sensitive to EVM, in other words, Because dynamic range makes the test to be sensitive to the receiver EVM impairments, This contribution propose that FRC is 64QAM 5/6 coded rate. TBS is partly determined by the available RE (RS overhead) for the data transmission in LTE-A system.
3 Proposal
For small bandwidth CA (the total aggregated RB is below 5M), full bandwidth data is transmitted. But for large bandwidth CCs (the total aggregated RB is over 5M), we can select 25RB granularity from one CC to define corresponding FRC. 
Three factors cause Added AWGN (interference) change based on analysis above:
· IMD3 impact to the inter-cell interference.
· TX power difference between multiple non-continuous CA
· Scale TX power according to the number of antenna for CA
We also propose that LTE-A adopts the 64QAM 5/6 coded rate for FRC definition considering the LTE-A UL DMRS pattern. 

4 Conclusions
The contribution analysis some possible impact for BS station dynamic range, including following three factors:
· Re-evaluate the interference level (IOT requirement).
· Select the 64QAM and 5/6 coded rate.
· Available RE is determined by DMRS (FFS).
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