Page 1
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #71
R4-142889
Seoul, Korea, 19 - 23 May, 2014
Source: 
NTT DOCOMO, INC.
Title: 

Necessity of ensuring performance with high power level and large power imbalance for intra band NC CA
Agenda Item: 
6.1.2
Document for:
Discussion and Decision
1 Introduction
In the last RAN4 meeting, the following proposal in [1] was agreed.

· Proposal 1: RAN4 will only define new demodulation test case for power imbalance between received non-contiguous intraband carriers under REL-11 CA Enhancement performance WI.
In order to complete specifying this demodulation tests, we need to discuss the following assumptions.

· Channel bandwidth of each CC and frequency gap between CCs
· Values of the power imbalance and received power level
We discuss the first assumption in [2] and the second assumption in [3]. In [3], we proposed the power imbalance requirement at power level of one of the CC to be -25 dBm.. In this contribution, we clarify the necessity of ensuring the performance under the conditions for intra band NC CA.
2 Discussion

First, we discuss the received power in a small cell derived by the evaluation model captured in [4, 5]. Note that the technical details are summarized in the Annex of this contribution. Figure 1 shows the received power in a small cell. The horizontal line represents the distance from the centre of a small cell and the vertical one represents the received power in a small cell. This result shows that, although the received power of small cell can be lower by variable factors which are not considered in this evaluation, one of the most important things we need to point out is that the received power would come up to -25 dBm/5MHz closer to the centre of a small cell. 
Observation 1: the received power would come up to -25 dBm/5MHz closer to a centre of a small cell
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Figure 1: the received power in small cell
Next, we discuss the received power in macro cell derived by the evaluation model captured in [4, 5]. In this evaluation model, the ISD is assumed to be 1732 m. Figure 2 shows the received power in NLOS and LOS macro cells. The horizontal line represents the distance from the centre of macro cell and the vertical one represents the received power in macro cell. These results show that the received power at 500 m away from a centre of macro cell, where is not the cell edge, are about -60 dBm/5MHz in NLOS and about -40 dBm/5MHz in LOS. 
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Figure 2: the received power in macro cell

If the centre of a small cell is deployed with a distance of 500 m from the centre of the macro cell, then the maximum power difference between macro cell and small cell are about 35 dB in NLOS and 15 dB in LOS at maximum In addition, it should be noted that the received power at a UE from the  small cell would be -25 dBm as we discussed before. Furthermore, if the small cell is deployed more away  from the centre of the macro cell, then the difference between macro cell and small cell would become even larger but the received power at a UE from the small cell would remain the same. Moreover, NLOS would not be the corner case in urban and suburban, so the high power level and large power imbalance case would not be the corner case based on the deployment scenario of small cell.
Observation 2: Even if a small cell is not deployed at the cell edge of a macro cell, there is the possibility that the received power difference becomes large and then the received power at a UE from the small cell becomes high.

Based on the above observations, it is significantly important to ensure the performance at some conditions such as the high power level at a UE from a small cell and large power imbalance at the UE are expected. We therefore propose the following.
Proposal: RAN4 should ensure the performance where the high power level and large power imbalance case.

3 Conclusions

In this contribution, we clarified the necessity of ensuring the performance under the high power level and large power imbalance for intra band NC CA. Our proposals and observations are summarized as below;
Observation 1: the received power would come up to -25 dBm/5MHz closer to a centre of a small cell

Observation 2: Even if a small cell is not deployed at the cell edge of a macro cell, there is the possibility that the received power difference becomes large and then the received power at a UE from the small cell becomes high.

Proposal: RAN4 should ensure the performance where the high power level and large power imbalance case.
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Annex. A Pathloss model and associated parameters
The associated parameters are summarized in Table A-1 and A-2. These parameters captured in [4,5]. 
Table A-1: parameters for macro cell

	Parameter
	Assumption

	BS Antenna pattern (horizontal)
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	BS Antenna pattern (vertical)
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	BS Combining method in 3D antenna pattern
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	BS antenna gain plus cable loss
	14 dBi

	Total BS TX power (Ptotal)
	43dBm / 5MHz

	Pathloss model
	Urban Macro (UMa) LOS and NLOS

	Carrier frequency
	Band 3

	Carrier bandwitdh
	5 MHz


Table A-2: parameters for small cell

	Parameter
	Assumption

	BS Antenna pattern
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 dB (omnidirectional)

	Antenna gain + connector loss
	5 dBi

	Total BS TX power (Ptotal)
	30dBm / 10MHz

	Pathloss model
	Urban Micro (UMi) LOS

	Carrier frequency
	Band 3

	Carrier bandwitdh
	5 MHz
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