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Summary

This contribution provides simulation results of UE RX power difference from 2 CCs in intra-band non-contiguous CA non-collocated BS/RRH, in urban macro, suburban macro, and rural macro environments. It concludes that the in-band blocking requirements are sufficient to cover the UE RX power difference from 2 CCs in intra-band non-contiguous CA non-collocated BS/RRH
1
Introduction
UE RX power difference from 2 CCs in intra-band non-contiguous CA non-collocated BS/RRH has been studied for a while [1,2,3]. There is no agreement on the power difference level yet which will be used for further performance evaluation. In this study, real deployment scenarios are modelled and the simulation results of the practical UE RX power difference from 2 CCs in intra-band non-contiguous CA non-collocated BS/RRH are provided.
2
Description of simulation methodology
There are five CA deployment scenarios which were captured in Annex J.1 in [4]. Scenario #4 is chosen in this study, which generates larger power difference than the other scenarios. The following figure shows this scenario.

[image: image1.emf]
Figure 2-1: CA deployment scenario #4

Simulation assumptions and parameters are given in the following table [5,6,7].

Table 2-1: Simulation assumptions and values of parameters

	Deployment scenario
	Urban 
macro
	Suburban macro
	Rural macro

	Carrier frequency in GHz
	2.1 or 3.5
	2.1 or 3.5
	2.1 or 3.5

	Channel BW in MHz
	20
	20
	20

	Inter site distance in meter
	750
	1299
	1732

	BS antenna height in meter
	25
	35
	35

	BS max TX power in dBm
	46
	46
	46

	BS antenna gain including feeder loss in dBi
	15
	15
	15

	Small cell location
	Randomly and uniformly distributed within the whole macro cell, from half way to cell edge, or at cell edge
	Randomly and uniformly distributed within the whole macro cell, from half way to cell edge, or at cell edge
	Randomly and uniformly distributed within the whole macro cell, from half way to cell edge, or at cell edge

	UE distribution in small cell
	Randomly and uniformly distributed
	Randomly and uniformly distributed
	Randomly and uniformly distributed

	Small cell radius in meter
	150
	150
	150

	Small cell RRH TX power in dBm
	24
	24
	24

	Small cell RRH antenna gain in dBi
	5
	5
	5

	UE antenna height in meter
	1.5
	1.5
	1.5

	UE antenna gain in dBi
	0
	0
	0

	BS-UE path-loss model
	Urban Macro model as in [5]
	Suburban Macro model as in [5]
	Rural Macro model as in [5]

	RRH-UE path-loss model
	Urban Micro LOS model as in [5]
	Urban Micro LOS model as in [5]
	Urban Micro LOS model as in [5]

	Number of snapshots in each simulation
	50000
	50000
	50000


3
Simulation results and discussion
This section provides simulation results, for both 2.1 GHz band and 3.5 GHz band. The results are presented in CDF of the UE RX power difference of from macro cell BS and from small cell RRH. In each figure, there are three curves representing three different small cell location distributions, for RRH distributed in the whole macro call, from half way of the macro cell radius to the cell edge, and at the cell edge, respectively.

From the figures in the following two sub-sections, it can be seen that the UE RX power difference is kind of symmetric in both 2.1GHz and 3.5GHz, and in all three macro scenarios. Almost all power differences are within 40dB.
Section 7.6.1 in [6] specifies in-band blocking requirement for UE. Band 1 UE is chosen as an example here. The REFSENS is -94dBm for 20MHz channel bandwidth. The in-band blocking requirement specifies that the interference power is -44dBm for the location of 10MHz or larger gap. The wanted signal is defined as 9dB higher stronger than REFSENS. So, the maximum difference between the wanted signal and stronger interference is 41dB.
Therefore, the in-band blocking requirements are sufficient to cover the UE RX power difference from 2 CCs in intra-band non-contiguous CA non-collocated BS/RRH.
3.1
Frequency at 2.1 GHz
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Figure 3.1-1: Urban Macro Cell with Small Cell
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Figure 3.1-2: Suburban Macro Cell with Small Cell
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Figure 3.1-3: Rural Macro Cell with Small Cell
3.2
Frequency at 3.5 GHz
[image: image5.emf]-50 -40 -30 -20 -10 0 10 20 30 40 50

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

UE RX power difference in dB (fromBS - fromRRH)

F(x)

CDF of UE RX power difference, 3.5GHz

 

 

RRH in whole cell

RRH from half-way to cell edge

RRH at cell edge


Figure 3.2-1: Urban Macro Cell with Small Cell

[image: image6.emf]-50 -40 -30 -20 -10 0 10 20 30 40 50

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

UE RX power difference in dB (fromBS - fromRRH)

F(x)

CDF of UE RX power difference, 3.5GHz

 

 

RRH in whole cell

RRH from half-way to cell edge

RRH at cell edge


Figure 3.2-2: Suburban Macro Cell with Small Cell

[image: image7.emf]-50 -40 -30 -20 -10 0 10 20 30 40 50

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

UE RX power difference in dB (fromBS - fromRRH)

F(x)

CDF of UE RX power difference, 3.5GHz

 

 

RRH in whole cell

RRH from half-way to cell edge

RRH at cell edge


Figure 3.2-3: Rural Macro Cell with Small Cell

4
Conclusion

Based on the above simulation results and discussion, we can conclude that the in-band blocking requirements are sufficient to cover the UE RX power difference from 2 CCs in intra-band non-contiguous CA non-collocated BS/RRH.
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