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1 Introduction
This contribution provides a TP for E-UTRA and MSR MR BS in-band blocking requirement which is in line with the simulation results in [1].
2 Discussion
The in-band blocking characteristics is measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer inside the operating band.
The blocking signal levels based on Micro-to-Micro scenario is lower than that based on Macro-to-Micro scenario because of the aggressor UEs from Micro system always have lower transmit power than that from Macro system. For this reason, the resulting blocking requirements shall be based on Macro-to-Micro scenario.
Table 1 and Figure 1~4 show the CDF curves of the total received blocking power at 99.99% CDF at Micro BS from Macro UEs of aggressor system. The simulation results are dependent on Macro cell size and uplink power control parameters. It is observed that,
·   The received interfering signal level at Micro BS is higher when power control set 1 is used for aggressor Macro UE due to the higher transmission power.
·   The blocking levels for Macro ISD of 1732m are higher than that for Macro ISD of 500m due to Macro UEs transmit higher power in larger cell range. 

Table 1 In-band blocking level for Micro from Macro system
	
	PC set for aggressor Macro UE
	Blocking level at CDF 99.99%

	Macro ISD: 500m
	PC set 1
	-36.52dBm

	
	PC set 2
	-48.82dBm

	Macro ISD: 1732m
	PC set 1
	-30.0dBm

	
	PC set 2
	-37.32dBm
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Figure 1 CDF of the total received power level at LTE Micro BS from LTE Macro system terminals,         PC set 1(left) and PC set2(right), ISD: 500m
[image: image3.emf]-140 -120 -100 -80 -60 -40 -20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

X: -29.92

Y: 0.9999

LTE Micro BS received blocking (dBm)

CDF (%)

  [image: image4.emf]-140 -120 -100 -80 -60 -40 -20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

X: -36.23

Y: 0.9999

LTE Micro BS received blocking (dBm)

CDF (%)


Figure 2 CDF of the total received power level at LTE Micro BS from LTE Macro system terminals,         PC set 1(left) and PC set2(right), ISD: 1732m
Based on simulation results for Macro-to-Micro scenario, the worst case is the Macro system with ISD of 1732m and PC set 1, corresponding blocking level is -30dBm at 99.99% CDF. However, from the aspect of specification consistency, the interfering signal mean power for E-UTRA MR BS blocking requirement shall not be higher than that of LA BS logically. This means the interfering signal mean power for E-UTRA MR BS should be in the range of [-43dBm, -35dBm]. Therefore taking into account of system simulation and specification requirement, it is proposed to define -35dBm as the E-UTRA interfering signal mean power for E-UTRA MR BS in-band blocking requirement. 
For MSR in-band blocking requirement, the interfering signal level shall be the same for both E-UTRA and UTRA MR BS. It is suggested to define in-band blocking requirement for MSR MR BS based on UTRA interfering signal with mean power of -35 dBm and the same frequency offsets from the RF bandwidth edge as those used for WA BS.
3 Conclusion
The proposed TP shall be captured in TR37.xxx for BS classes WI [2].
References
[1] R4-120154, “Initial simulation results for in-band blocking”, Huawei
[2] BS classes TR 37.xxx v0.1.0
4 Text Proposal
<TP for BS classes TR>
7.10
In-band blocking

The in-band blocking characteristics is measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer inside the operating band.
The blocking signal levels based on Micro-to-Micro scenario is lower than that based on Macro-to-Micro scenario because of the aggressor UEs from Micro system always have lower transmit power than that from Macro system. For this reason, the resulting blocking requirements shall be based on Macro-to-Micro scenario.
Table 7.10-1 and Figure 7.10-1, 2 show the CDF curves of the total received blocking power at 99.99% CDF at Micro BS from Macro UEs of aggressor system. The simulation results are dependent on Macro cell size and uplink power control parameters. It is observed that,
·   The received interfering signal level at Micro BS is higher when power control set 1 is used for aggressor Macro UE due to the higher transmission power.
·   The blocking levels for Macro ISD of 1732m are higher than that for Macro ISD of 500m due to Macro UEs transmit higher power in larger cell range. 

Table 7.10-1 In-band blocking level for Micro from Macro system
	
	PC set for aggressor Macro UE
	Blocking level at CDF 99.99%

	Macro ISD: 500m
	PC set 1
	-36.52dBm

	
	PC set 2
	-48.82dBm

	Macro ISD: 1732m
	PC set 1
	-30.0dBm

	
	PC set 2
	-37.32dBm
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Figure 7.10-1 CDF of the total received power level at LTE Micro BS from LTE Macro system terminals,         PC set 1(left) and PC set2(right), ISD: 500m
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Figure 7.10-2 CDF of the total received power level at LTE Micro BS from LTE Macro system terminals,         PC set 1(left) and PC set2(right), ISD: 1732m
Based on simulation results for Macro-to-Micro scenario, the worst case is the Macro system with ISD of 1732m and PC set 1, corresponding blocking level is -30dBm at 99.99% CDF. However, from the aspect of specification consistency, the interfering signal mean power for E-UTRA MR BS blocking requirement shall not be higher than that of LA BS logically. This means the interfering signal mean power for E-UTRA MR BS should be in the range of [-43dBm, -35dBm]. Therefore taking into account of system simulation and specification requirement, it is proposed to define -35dBm as the E-UTRA interfering signal mean power for E-UTRA MR BS in-band blocking requirement. 

For MSR in-band blocking requirement, the interfering signal level shall be the same for both E-UTRA and UTRA MR BS. It is suggested to define in-band blocking requirement for MSR MR BS based on UTRA interfering signal with mean power of -35 dBm and the same frequency offsets from the RF bandwidth edge as those used for WA BS.
<TP for BS classes TR (Annex A for TS 36.104)>
7.6
Blocking 

7.6.1
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. The interfering signal shall be an E-UTRA signal as specified in Annex C.
7.6.1.1
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 7.6.1.1-1, 7.6.1.1-1a, 7.6.1.1-1b, 7.6.1.1-1c and 7.6.1.1-2. The reference measurement channel for the wanted signal is identified in Table 7.2.1-1 and 7.2.1-2 for each channel bandwidth and further specified in Annex A.
<Skip unchanged tables>
Table 7.6.1.1-1c: Blocking performance requirement for Medium Range BS

	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, 21, 24, 33-43
	(FUL_low -20)
	to
	(FUL_high +20)
	-35
	PREFSENS +6dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	TBD
	PREFSENS +6dB* 
	(
	CW carrier 

	8
	(FUL_low  -20)
	to
	(FUL_high +10)
	-35
	PREFSENS +6dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1 

(FUL_high +10)
	to

to
	(FUL_low  -20) 

12750
	TBD
	PREFSENS +6dB* 
	(
	CW carrier 

	12
	(FUL_low  -20)
	to
	(FUL_high +13)
	-35
	PREFSENS +6dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1 

(FUL_high +13)
	to

to
	(FUL_low  -20) 

12750
	TBD
	PREFSENS +6dB* 
	(
	CW carrier 

	17
	(FUL_low  -20)
	to
	(FUL_high +18)
	-35
	PREFSENS +6dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1 

(FUL_high +18)
	to

to
	(FUL_low  -20) 

12750
	TBD
	PREFSENS +6dB* 
	(
	CW carrier 

	20
	(FUL_low  -11)
	to
	(FUL_high +20)
	-35
	PREFSENS +6dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low  -11)

12750
	TBD
	PREFSENS +6dB*
	(
	CW carrier

	25
	(FUL_low  -20)
	to
	(FUL_high +15)
	-35
	PREFSENS +6dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1 

(FUL_high +15)
	to

to
	(FUL_low  -20)

12750
	TBD
	PREFSENS +6dB*
	(
	CW carrier

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-x.


<TP for BS classes TR (Annex B for TS 37.104)>
7.4
In-band selectivity and blocking

The in-band selectivity and blocking characteristics are measures of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer inside the operating band and are defined by a (wideband) and a narrowband blocking requirement. 

7.4.1
General blocking minimum requirement

For the general blocking requirement, the interfering signal shall be a UTRA FDD signal as specified in Annex A.

The requirement is always applicable outside the edges of the RF bandwidth. The interfering signal offset is defined relative to the RF bandwidth edges.

For BS operating in non-contiguous spectrum, the requirement applies in addition inside any sub-block gap,  in case the sub-block gap size is at least 15 MHz. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For the wanted and interfering signal coupled to the base station antenna input, using the parameters in Table 7.4.1‑1 for MSR WA BS and Table 7.4.1-x for MSR MR BS, the following requirements shall be met:

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [4], subclause 7.2.

-
For any UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [2], subclause 7.2.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [3], subclause 7.2.

-
For any GSM/EDGE carrier, the conditions are specified in TS 45.005 [5], Annex P.2.1.

Table 7.4.1-1: General blocking requirement for Wide Area BS
	Operating Band Number
	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 RF bandwidth edge or edge of sub-block inside a gap [MHz]

	1-7, 9-11, 13, 14, 18, 19, 21-23, 24, 33-43
	(FUL_low -20)
	to
	(FUL_high +20)
	-40
	PREFSENS + x dB*
	±7.5

	8
	(FUL_low -20)
	to
	(FUL_high +10)
	
	
	

	12
	(FUL_low  -20)
	to
	(FUL_high +13)
	
	
	

	17
	(FUL_low  -20)
	to
	(FUL_high +18)
	
	
	

	20
	(FUL_low  -11)
	to
	(FUL_high +20)
	
	
	

	25
	(FUL_low  -20)
	to
	(FUL_high +15)
	
	
	

	NOTE*: 
PREFSENS depends on the RAT and on the channel bandwidth, see subclause 7.2.

NOTE**: 
“x” is equal to 6 in case of E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal.


Table 7.4.1-x: General blocking requirement for Medium Range BS
	Operating Band Number
	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 RF bandwidth edge or edge of sub-block inside a gap [MHz]

	1-7, 9-11, 13, 14, 18, 19, 21-23, 24, 33-43
	(FUL_low -20)
	to
	(FUL_high +20)
	-35
	PREFSENS + x dB*
	±7.5

	8
	(FUL_low -20)
	to
	(FUL_high +10)
	
	
	

	12
	(FUL_low  -20)
	to
	(FUL_high +13)
	
	
	

	17
	(FUL_low  -20)
	to
	(FUL_high +18)
	
	
	

	20
	(FUL_low  -11)
	to
	(FUL_high +20)
	
	
	

	25
	(FUL_low  -20)
	to
	(FUL_high +15)
	
	
	

	NOTE*: 
PREFSENS depends on the RAT and on the channel bandwidth, see subclause 7.2.

NOTE**: 
“x” is equal to 6 in case of E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal.


<End of TP>
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