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1 Introduction
The RF requirements for LTE Pico NodeB are currently being specified within 3GPP RAN4. One of the issues is the receiver blocking requirement. In RAN4#52, the blocking requirements based on MCL were discussed in [3]. This contribution gives statistic results and text proposal on blocking requirements for LTE Pico NodeB.
2 Discussion
2.1 General blocking requirement
The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer, which are either a 1.4MHz, 3MHz or 5MHz E-UTRA signal for in-band blocking or a CW signal for out-of-band blocking. For the out-of-band blocking, the same requirements which is -15dBm CW signal as for general purpose BS may apply to the Pico BS. Meanwhile, due to the fact that separation between UE and Pico BS may be relatively close, the in-band blocking requirements for Pico BS may be more stringent than that for general purpose BS.
The deployment scenario and simulation assumptions are the same as in [1]. The Macro and Pico layers are deployed on different frequencies. One block is located in each Macro sector. Number of Pico NB per block is 4. Indoor UE ratio of Macro cell is set to 20%. The total received power level at Pico NodeB in 10MHz bandwidth in Macro operating frequency from MUEs is calculated.
Figure 1 and Figure 2 show the CDF curves of the total received blocking power level at Pico NB from Macro UEs. It is observed that the interfering level of -35dBm corresponds to the case that 99.8% probability of the blocking levels at the receivers is below this level.
In reality, macro UEs will be blocked due to the strong signal from Pico NB, before they can cause significant interference to Pico BS. A blocking threshold of –39dBm for UE is assumed (assuming 5dB higher than the blocking level of –44dBm in TS 36.101[2]). Figure 3 shows the CDF with DL UE blocking. It is observed that all the interference levels will less than -37dBm.
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Figure 1 CDF of the total received blocking power, no UE blocking
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Figure 2 CDF of the total received blocking power (zoomed version), no UE blocking
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Figure 3 CDF of the total received blocking power, with UE blocking
Based on these findings, it is proposed that a blocking level of -35dBm for in-band blocking is sufficient for Pico NB.
It is expected that the receiver blocking should be tested with a wanted signal 6 dB above sensitivity as for a general purpose BS. The receiver blocking for Pico NodeB can be specified as below:

2.2 Minimum requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 2.2-1 and 2.2-2. The reference measurement channel for the wanted signal is identified in Table 6.1.2.1.4-1 for each channel bandwidth and further specified in Annex A.
Table 2.2-1: Blocking performance requirement
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the channel edge of the wanted signal [MHz]
	Type of Interfering Signal

	1-7, 9-11, 13-14, 18,19, 33-40
	(FUL_low -20)
	to
	(FUL_high +20)
	-35
	PREFSENS +6dB*
	See table 2.2-2
	See table 2.2-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	8
	(FUL_low  -20)
	to
	(FUL_high +10)
	-35
	PREFSENS +6dB*
	See table c
	See table 2.2-2

	
	1 

(FUL_high +10)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	12
	(FUL_low  -20)
	to
	(FUL_high +12)
	-35
	PREFSENS +6dB*
	See table 2.2-2
	See table 2.2-2

	
	1 

(FUL_high +12)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	17
	(FUL_low  -20)
	to
	(FUL_high +18)
	-35
	PREFSENS +6dB*
	See table 2.2-2
	See table 2.2-2

	
	1 

(FUL_high +18)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	Note*: 
PREFSENS depends on the channel bandwidth as specified in v Table 6.1.2.1.4-1


Table 2.2-2: Interfering signals for blocking performance requirement for

	E-UTRA

channel BW [MHz]
	Interfering signal centre frequency minimum offset to  the channel edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	2.1
	1.4MHz E-UTRA signal

	3
	4.5
	3MHz E-UTRA signal

	5
	7.5
	5MHz E-UTRA signal

	10
	7.5
	5MHz E-UTRA signal

	15
	7.5
	5MHz E-UTRA signal

	20
	7.5
	5MHz E-UTRA signal


3 Proposal
6.1.2 Changes on Receiver characteristics
6.1.2.2 Blocking characteristics
6.1.2.2.1 General blocking requirement

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer, which are either a 1.4MHz, 3MHz or 5MHz E-UTRA signal for in-band blocking or a CW signal for out-of-band blocking. For the out-of-band blocking, the same requirements which is -15dBm CW signal as for general purpose BS may apply to the Pico BS. Meanwhile, due to the fact that separation between UE and Pico BS may be relatively close, the in-band blocking requirements for Pico BS may be more stringent than that for general purpose BS.

The deployment scenario and simulation assumptions are the same as in [1]. The Macro and Pico layers are deployed on different frequencies. One block is located in each Macro sector. Number of Pico NB per block is 4. Indoor UE ratio of Macro cell is set to 20%. The total received power level at Pico NodeB in 10MHz bandwidth in Macro operating frequency from MUEs is calculated.

Figure 1 and Figure 2 show the CDF curves of the total received blocking power level at Pico NB from Macro UEs. It is observed that the interfering level of -35dBm corresponds to the case that 99.8% probability of the blocking levels at the receivers is below this level.

In reality, macro UEs will be blocked due to the strong signal from Pico NB, before they can cause significant interference to Pico BS. A blocking threshold of –39dBm for UE is assumed (assuming 5dB higher than the blocking level of –44dBm in TS 36.101[2]). Figure 3 shows the CDF with DL UE blocking. It is observed that all the interference levels will less than -37dBm.
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Figure 1 CDF of the total received blocking power, no UE blocking
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Figure 2 CDF of the total received blocking power (zoomed version), no UE blocking
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Figure 3 CDF of the total received blocking power, with UE blocking
Based on these findings, it is proposed that a blocking level of -35dBm for in-band blocking is sufficient for Pico NB.
It is expected that the receiver blocking should be tested with a wanted signal 6 dB above sensitivity as for a general purpose BS. The receiver blocking for Pico NodeB can be specified as below:

6.1.2.2.2 Minimum requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 6.1.2.2.2-1 and 6.1.2.2.2-2. The reference measurement channel for the wanted signal is identified in Table 6.1.2.1.4-1 for each channel bandwidth and further specified in Annex A.
Table 2.2-1: Blocking performance requirement
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the channel edge of the wanted signal [MHz]
	Type of Interfering Signal

	1-7, 9-11, 13-14, 18,19, 33-40
	(FUL_low -20)
	to
	(FUL_high +20)
	-35
	PREFSENS +6dB*
	See table6.1.2.2.2-2
	See table 6.1.2.2.2-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	8
	(FUL_low  -20)
	to
	(FUL_high +10)
	-35
	PREFSENS +6dB*
	See table6.1.2.2.2-2
	See table 6.1.2.2.2-2

	
	1 

(FUL_high +10)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	12
	(FUL_low  -20)
	to
	(FUL_high +12)
	-35
	PREFSENS +6dB*
	See table 6.1.2.2.2-2
	See table 6.1.2.2.2-2

	
	1 

(FUL_high +12)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	17
	(FUL_low  -20)
	to
	(FUL_high +18)
	-35
	PREFSENS +6dB*
	See table 6.1.2.2.2-2
	See table 6.1.2.2.2-2

	
	1 

(FUL_high +18)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	Note*: 
PREFSENS depends on the channel bandwidth as specified in v Table 6.1.2.1.4-1


Table 6.1.2.2.2-2: Interfering signals for blocking performance requirement for

	E-UTRA

channel BW [MHz]
	Interfering signal centre frequency minimum offset to  the channel edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	2.1
	1.4MHz E-UTRA signal

	3
	4.5
	3MHz E-UTRA signal

	5
	7.5
	5MHz E-UTRA signal

	10
	7.5
	5MHz E-UTRA signal

	15
	7.5
	5MHz E-UTRA signal

	20
	7.5
	5MHz E-UTRA signal


4 Conclusion
This paper gives text proposal on blocking requirements for LTE Pico NodeB. It is proposed that mean power of the E-UTRA interfering signal is -35dBm for in-band blocking and mean power of the CW interfering signal is -15dBm for out-band blocking.
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