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Study on relaxation of blocking requirement
1 Introduction

By using Multicarrier architecture BTS it would introduce the advantages such as higher power efficiency, higher integration, etc. But the realization of MCBTS is depending on the relaxation of several radio requirements. 
Since GERAN31#, the discussion on the possible relaxation to the blocking requirements [1] was raised by Alcatel-Lucent. 
More discussions are going on in recent GERAN meetings, and the situation on MCBTS blocking requirement today can be summarized as 4 sets of requirements listed below:
Mode1: as specified in[2]，-13dBm blocking requirement with 3dB reference sensitivity degradation. It’s considered as reference for all the simulation.
Mode2: proposal raised by Alcatel-Lucent in reference [3], -25dBm blocking requirement with 3dB reference sensitivity degradation.

Mode3:  To increase the 2-3dB on the proposed relaxation proposed by Ericsson in [4]. It is translated as -22dBm blocking requirement with 3dB reference sensitivity degradation in this paper.

Mode4: To define a second higher blocking level while the first proposed blocking level is -25dBm，that means 2 different blocking levels will be specified for MCBTS.
In this paper, to investigate the network performance using the different proposed relaxation mentioned above, blocking rate and call drop rate are calculated separately with Monte-Carlo system simulation.
2 Simulation assumption discription
Network simulator


[image: image7.emf]-24 -23.5 -23 -22.5 -22 -21.5 -21 -20.5

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

second blocking level (dBm)

Blocking rate [%]


Figure1 simulation scenario setting

As shown in figure1, to investigate the system performance under different blocking requirements, different numbers of interfering MSs(red points) of uncoordinated operator are placed randomly in the victim network area and, they are all in a near-far situation transmitting with 33 dBm maximum power to simulate the worst situation.
Cells with Rx signal strength 1 dB higher above the equipment blocking level are assumed to result in a cell block situation and all the call links in these cells are dropped during the blocking period. Blocking rate is calculated every slot.
Different BTS receiver reference sensitivity degradation leads to different noise rise so that the call quality will be affected. Drop call rate is calculated with the criteria C/I<10dB.
Other assumptions are listed in the table below:
Table1 Simulation assumption

	Frequency reuse factor
	4/12

	MS Max Power 
	33dBm

	BTS antenna maximum gain
	15dBi

	BTS height
	30m

	MS number per cell
	20

	MS thermal noise
	-115dB

	Cell radius 
	600m

	minimum distance between MS and BTS 
	20 m

	Path loss model
	Cost231‑Walfish‑Ikegami 

Loss (dB) = 132.8 + 38log(d/km)

	MS power control
	On

	Slow fading (Note1)
	Enabled

	MCL
	59dB


Note1: The shadow fading is modeled as a Gaussian distributed random variable with zero mean and standard deviation σ=10. The shadow fading is expressed as the weighted sum of a common component, Zn, to all cell sites, and an independent component, Zl, from each cell site. In other words, Zn is generated based on local shadowing point at the node coordinates (e.g. related to a mobile station location), and Zl is generated based on local shadowing point for a given base station. The shadow fading value between node n and base station l is: 
SBn,l =a*Zn +b*Zl
The values for a and b are a=b=0.5
3 Second blocking level for mode4

Due to the fact that it is difficult for Multicarrier architecture BTS to maintain a dynamic range as specified in[2], so it was proposed that the blocking requirement could be relaxed to -25dBm, meanwhile almost no system impact would be introduced for inconsistencies exist in the standard.
However, the question came up how to deal with the rare case when the signal level at the receiver is higher than -25dBm as proposed. If the receiver was designed to process signals just up to this level, it could be blocked totally sometimes due to the fact that sometimes power level higher than -25dBm could be generated in a tiny probability as described in[4]. For this reason the mode4, i.e. two blocking level definition is proposed. 

-25dBm, the first level, can be considered as the blocking requirement specified for normal BTS. Which means with -25dBm Rx power, the reference sensitivity would be degraded by 3dBm.
The second blocking is defined as an enhancement for the MCBTS. It specified that the receiver could not be totally blind even when the Rx power exceeds the first blocking level with only a larger degradation in reference sensitivity.

A system simulation is done to investigate the system performance with different levels of the second blocking requirement. The first level is set to -25dBm and the second level varies from -24dBm to -20dBm.
40 interfering system MS are placed in each victim cell randomly.
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	Figure2: blocking rate for different second blocking level
	Figure3: call drop rate for different second blocking level


As the simulation results shown in figure 2 and figure 3, -22dBm for the second blocking level would lead to as good system performance as higher ones, and at the same time there will be less designing cost for the MCBTS equipment.
So it’s proposed to define -22dBm as the second blocking level in mode4 summarized in table2.

Table2 Proposed blocking requirement mode4 for MCBTS

	Blocking requirement [dBm]
	Reference sensitivity [dBm]

	-25dBm
	-101dBm

	-22dBm
	-98dBm


4 Simulation results

When blocking is generated, the UL SIR of MS in blocked cells is set to a quite small value so that the SIR C.D.F can be drawn for different sets of blocking requirements.
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	Figure2: 20 interfering system MSs per cell
	Figure3: 40 interfering system MSs per cell


The simulation results are summarized in the following table as the increasing of blocking rate and drop call rate to mode1.
Table3 Simulation results
	
	20 interfering system MSs/cell
	40 interfering system MSs/cell

	Blocking requirement
	Mode2
	Mode3
	Mode4
	Mode2
	Mode3
	Mode4

	Blocking rate [%]
	+0.305798
	0
	0
	+2.038997
	+0.000280
	+0.000280

	Drop call rate [%]
	+0.41
	0
	0
	+2.63
	+0.05
	+0.05


5 Summary

· Mode2 leads to larger system performance degradation than all the other Modes because there is an over 2% blocking rate generated in this simulation, and this impact maybe significant in some cells, so it’s not recommended;

· Due to the fact that it’s a quite small probability event that the Rx power level reaches -22dBm when a 59dB MCL is maintained, mode3 and mode4 can all be seen to lead to a neglectable impact on both the blocking rate and the drop call rate. 

· Nevertheless, as the dynamitic range of BTS receiver is smaller, mode4 leads to an advantage of lower cost for the MCBTS equipment which is of better interest for both the equipment producer and the operators.

So, it’s proposed to use mode4 as relaxation on MCBTS blocking requirement. 
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