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1 Introduction

At RAN#43 meeting, TD-LTE HeNB RF WI has been accepted as a new R9 WI for LTE related investigations [1], in which RF requirements for HeNB implementations are studied and standardized. This paper gives analysis and text proposal on blocking requirements for TD-LTE HeNB.

2 Discussion
The blocking characteristic is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer. The HeNB receiver must have the ability to against the interference from uncoordinated UE and other co-location HNB/HeNB. 
2.1 General blocking requirement
The general blocking requirement consists of in-band blocking and out-of-band blocking. The unwanted interferer is presented by E-UTRA signal for in-band blocking and a CW signal for out-of-band blocking.

In E-UTRA [2], the mean power of the E-UTRA interfering signal is equal to -43dBm which is a compromise between the 30dBm and 24dBm maximum output power assumption in TR36.942 [3] under worst case MCL condition. 
The assumed coexistence scenario of macrocell and HeNB is illustrated in Figure 2-1. The HeNB and macro eNodeB (MeNB) are working in adjacent channel. The HeNB building block is located in the cell border and 10 MUEs are randomly placed in each sector. Detailed deployment parameters are listed in Table 2-1 [4]. 
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Figure 2-1 Assumed interference scenario for coexistence with uncoordinated UE(s)
Table 2-1 Simulation parameters

	Macro cell parameters
	Value

	Cellular Layout
	Hexagonal grid, 3 sectors per site, reuse 1.

	Inter-site distance
	500 m

	UE power class
	23 dBm (200 mW)

	UE distribution
	80% inside the building

	HeNB parameters
	Value

	Number of HeNB per row
	10

	Number of blocks per sector
	1

	Number of floors per block
	6

	Number of HeNB
	50

	activation ratio
	100%

	Maximum output power
	20dBm

	Other parameters
	Value

	Propagation model
	PL(dB) = 127+30log10(R/1000), R in m

	Log-normal shadowing standard deviation
	10 dB


The macro UE will be blocked when the interference power is larger than -25dBm (assuming 5dB margin based on minimum blocking requirement specified in TS36.101 [5]).  Assuming the maximum output power of HeNB is 20dBm, we can get a minimum separation of 45dB between HeNB and MUE. UEs receiving higher interference than a blocking threshold of -25dBm will be removed from the UL interference statistics.

Figure 2-2 and 2-3 gives the uplink interference statistics caused by uncoordinated macro UE. Based on the simulation results, we proposed to define the channel interference level to -27dBm for blocking requirement which results in about 0.8% blocking probability of HeNB.
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Figure 2-2 CDF of UL interference
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Figure 2-3 CDF of UL interference (Zoom in view)

Based on the above analysis, it’s proposed to define the adjacent channel interference power to -27dBm for blocking requirement. In the meantime, we observe that -15dBm out-of-band blocking requirement seems to be also sufficient for HeNB. Therefore, it’s proposed to set the in-band interference power to -27dBm and out-of-band interference power to -15dBm for general blocking requirement.

2.2 Co-location with other HNB/HeNB
The assumed scenario for co-location with other HNB/HeNB is described in Figure 2-4. Two HeNBs are placed in different rooms and opposite to a wall. 
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Figure 2-4 Assumed interference scenario for co-location with other HNB/HeNB
The minimum coupling loss between two co-located HeNBs is assumed to be 47dB in reference [6].Assuming the maximum output power of HeNB is also 20dBm as HNB, the co-location blocking requirement to against other nearby cross-band HNB/HeNB will be -27dBm.

It’s proposed to define the co-location blocking requirement of -27dBm to against other nearby cross-band HNB/HeNB.
3 Text proposal
6.3.4
Blocking characteristics
The blocking characteristic is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer. The HeNB receiver must have the ability to against the interference from uncoordinated UE and other co-location HNB/HeNB. 

6.3.4.1
General blocking requirement
The general blocking requirement consists of in-band blocking and out-of-band blocking. The unwanted interferer is presented by E-UTRA signal for in-band blocking and a CW signal for out-of-band blocking.

In E-UTRA [2], the mean power of the E-UTRA interfering signal is equal to -43dBm which is a compromise between the 30dBm and 24dBm maximum output power assumption in TR36.942 [3] under worst case MCL condition. 

The assumed coexistence scenario of macrocell and HeNB is illustrated in Figure 6.3.4.1-1. The HeNB and macro eNodeB (MeNB) are working in adjacent channel. The HeNB building block is located in the cell border and 10 MUEs are randomly placed in each sector. Detailed deployment parameters are listed in Table 6.3.4.1-1 [4]. 
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Figure 6.3.4.1-1 Assumed interference scenario for coexistence with uncoordinated UE(s)
Table 6.3.4.1-1 Simulation parameters

	Macro cell parameters
	Value

	Cellular Layout
	Hexagonal grid, 3 sectors per site, reuse 1.

	Inter-site distance
	500 m

	UE power class
	23 dBm (200 mW)

	UE distribution
	80% inside the building

	HeNB parameters
	Value

	Number of HeNB per row
	10

	Number of blocks per sector
	1

	Number of floors per block
	6

	Number of HeNB
	50

	activation ratio
	100%

	Maximum output power
	20dBm

	Other parameters
	Value

	Propagation model
	PL(dB) = 127+30log10(R/1000), R in m

	Log-normal shadowing standard deviation
	10 dB


The macro UE will be blocked when the interference power is larger than -25dBm (assuming 5dB margin based on minimum blocking requirement specified in TS36.101 [5]).  Assuming the maximum output power of HeNB is 20dBm, we can get a minimum separation of 45dB between HeNB and MUE. UEs receiving higher interference than a blocking threshold of -25dBm will be removed from the UL interference statistics.

Figure 6.3.4.1-2 and 6.3.4.1-3 gives the uplink interference statistics caused by uncoordinated macro UE. Based on the simulation results, we proposed to define the channel interference level to -27dBm for blocking requirement which results in about 0.8% blocking probability of HeNB.
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Figure 6.3.4.1-2 CDF of UL interference
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Figure 6.3.4.1-3 CDF of UL interference (Zoom in view)

Based on the above analysis, it’s proposed to define the adjacent channel interference power to -27dBm for blocking requirement. In the meantime, we observe that -15dBm out-of-band blocking requirement seems to be also sufficient for HeNB. Therefore, it’s proposed to set the in-band interference power to -27dBm and out-of-band interference power to -15dBm for general blocking requirement.
6.3.4.2
Co-location with other HNB/HeNB
The assumed scenario for co-location with other HNB/HeNB is described in Figure 6.3.4.2-1. Two HeNBs are placed in different rooms and opposite to a wall. 
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Figure 6.3.4.2-1 Assumed interference scenario for co-location with other HNB/HeNB

The minimum coupling loss between two co-located HeNBs is assumed to be 47dB in reference [6].Assuming the maximum output power of HeNB is also 20dBm as HNB, the co-location blocking requirement to against other nearby cross-band HNB/HeNB will be -27dBm.

It’s proposed to define the co-location blocking requirement of -27dBm to against other nearby cross-band HNB/HeNB.
4 Conclusion
This paper gives text proposal on blocking requirements for HeNB. It is recommended to endorse the text proposal into current technical report.
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