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1 Background
The RF core requirements have been discussed in [2] [3]. According to the discussion for the multi-band scenario, the out of band requirements including spurious emission and out of band blocking requirements need to be applied in the different region from traditional single-band MSR base station. In this contribution, detailed explanations for out-of-band blocking requirement are given from both system and implementation points of view. A text proposal on out-of-band blocking requirement is also provided for the TR of MB-MSR WI [5].
2 Discussion
The out-of-band blocking characteristics are measures of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer outside the operating band for single-band MSR respectively.
For MB-MSR base station, the operating frequency ranges include multiple bands, e.g. Band A and Band B. For the wanted signal in Band A, the out-of-band blocking requirement used in the uplink frequency range of Band B for single-band MSR need to be restudied from both system and implementation points of view.
Actually, in real network scenario, for Band A, it’s impossible to have a strong interfering signal as high as the out-of-band blocking in the uplink frequency range of Band B. In-band blocking requirement considers the interference from UE uplink transmission in a frequency point to BS uplink reception in another frequency point in the same uplink band. For out-of-band blocking requirement, the strong out-of-band interfering signal is defined from BS transmit in another downlink frequency band. In the uplink frequency range of Band B, the interfering signal to Band A receiver is UE uplink transmit signal of Band B rather than BS downlink transmit signal. Therefore it is understandable that interfering signal in the uplink frequency range of Band B shall be as high as in-band blocking rather than out-of-band blocking in the real network scenario.

BS structure for MB-MSR was discussed in [4]. We concentrate on only the receiver structure here and compare it with that in single-band MSR, and try to make clear its difference and how the requirements could be impacted.
Figure 1 shows the difference of the receiver structure between the single-band MSR (left) and MB-MSR (right) base station. The main difference is the shared antenna connector between two bands, as well as the multi-band receiver.
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Figure 1 Comparison of the implementation between single-band MSR (left) and MB-MSR (right) BS
For single-band MSR, for Band A, the general out of band blocking signal is -15dBm outside the operating band. However, Band B is also in the out of band region of Band A. The strong out-of-band blocking signal in Band B can be easily filtered by the single pass-band duplexer and not block the components in the receiver chain such as LNA and ADC. However, for the multi-band receiver, due to the strong out-of-band blocking signal in Band B cannot be filtered by the multiple pass-bands duplexer, the front end device and ADC may be blocked and impaired.
Therefore, no matter from the system co-existence point of view or the reasonable implementation point of view, the current out-of-band blocking shall be applied for the frequency ranges excluded all the supported uplink operating bands for MB-MSR BS no matter it is operating on single band or multi-band. 

The co-location requirements are additional blocking requirements for the protection of BS receivers when another BS in a different frequency band is co-located. These requirements shall maintain but not apply when the interfering signal falls within any of the supported uplink operating band or in the 10 MHz immediately outside any of the supported uplink operating band.
3 Proposal
In this contribution, both implementation issue and system requirement are discussed when define out of band blocking requirement for MB-MSR. It is proposed no matter the MB-MSR BS is working on single band or multi-band configuration, the out of band blocking requirements should be applied to the common out of band region. The following TP is also suggested to be captured in the TR [5].
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7.5
Out-of-band blocking


The out-of-band blocking characteristics are measures of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer outside the operating band for single-band MSR respectively.
For MB-MSR base station, the operating frequency ranges include multiple bands, e.g. Band A and Band B. For the wanted signal in Band A, the out-of-band blocking requirement used in the uplink frequency range of Band B for single-band MSR need to be restudied from both system and implementation points of view.
Actually, in real network scenario, for Band A, it’s impossible to have a strong interfering signal as high as the out-of-band blocking in the uplink frequency range of Band B. In-band blocking requirement considers the interference from UE uplink transmission in a frequency point to BS uplink reception in another frequency point in the same uplink band. For out-of-band blocking requirement, the strong out-of-band interfering signal is defined from BS transmit in another downlink frequency band. In the uplink frequency range of Band B, the interfering signal to Band A receiver is UE uplink transmit signal of Band B rather than BS downlink transmit signal. Therefore it is understandable that interfering signal in the uplink frequency range of Band B shall be as high as in-band blocking rather than out-of-band blocking in the real network scenario.

BS structure for MB-MSR was discussed in [4]. We concentrate on only the receiver structure here and compare it with that in single-band MSR, and try to make clear its difference and how the requirements could be impacted.

Figure 1 shows the difference of the receiver structure between the single-band MSR (left) and MB-MSR (right) base station. The main difference is the shared antenna connector between two bands, as well as the multi-band receiver.
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Figure 1 Comparison of the implementation between single-band MSR (left) and MB-MSR (right) BS
For single-band MSR, for Band A, the general out of band blocking signal is -15dBm outside the operating band. However, Band B is also in the out of band region of Band A. The strong out-of-band blocking signal in Band B can be easily filtered by the single pass-band duplexer and not block the components in the receiver chain such as LNA and ADC. However, for the multi-band receiver, due to the strong out-of-band blocking signal in Band B cannot be filtered by the multiple pass-bands duplexer, the front end device and ADC may be blocked and impaired.
Therefore, no matter from the system co-existence point of view or the reasonable implementation point of view, the current out-of-band blocking shall be applied for the frequency ranges excluded all the supported uplink operating bands for MB-MSR BS no matter it is operating on single band or multi-band. 

The co-location requirements are additional blocking requirements for the protection of BS receivers when another BS in a different frequency band is co-located. These requirements shall maintain but not apply when the interfering signal falls within any of the supported uplink operating band or in the 10 MHz immediately outside any of the supported uplink operating band.
<TP for Annex A for TS 37.104>
7.5
Out-of-band blocking

The Out-of-band 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 outside all the supported uplink operating bands.

7.5.1
General minimum requirement

For a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.5.1-1, 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 7.5.1-1: Blocking performance requirement

	Operating Band Number
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Type of Interfering Signal

	1-7, 9-11, 13, 14, 18, 19, 21-23, 24, 33-43
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS + x dB* 
	CW carrier 

	8
	1 

(FUL_high +10)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB* 
	CW carrier 

	12
	1 

(FUL_high +13)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB* 
	CW carrier 

	17
	1 

(FUL_high +18)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB* 
	CW carrier 

	20
	1 

(FUL_high +20)
	to

to
	(FUL_low  -11) 

12750
	-15
	PREFSENS + x dB* 
	CW carrier 

	25
	1 

(FUL_high +15)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB* 
	CW carrier 

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

“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.


7.5.2
Co-location minimum requirement

This additional blocking requirement may be applied for the protection of BS receivers when E-UTRA BS, UTRA, CDMA or GSM/EDGE operating in a different frequency band are co-located with a BS.

The requirements in this subclause assume a 30 dB coupling loss between the interfering transmitter and the BS receiver. 

NOTE:
For co-location with UTRA, the requirements are based on co-location with Wide Area UTRA FDD or TDD base stations.

For a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.5.2-1, 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 7.5.2-1: Blocking requirement for when co-located with BS in other frequency bands.

	Type of co-located BS
	Centre Frequency of Interfering Signal (MHz)
	Interfering Signal mean power (dBm)
	Wanted Signal mean power (dBm)
	Type of Interfering Signal

	Macro GSM850 or CDMA850
	869 – 894
	+16
	PREFSENS + x dB*
	CW carrier

	Macro GSM900
	921 – 960
	+16
	PREFSENS + x dB*
	CW carrier

	Macro DCS1800
	1805 – 1880

(Note 4)
	+16
	PREFSENS + x dB*
	CW carrier

	Macro PCS1900
	1930 – 1990
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band I or E-UTRA Band 1
	2110 – 2170
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band II or E-UTRA Band 2
	1930 – 1990
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band III or E-UTRA Band 3
	1805 – 1880

(Note 4)
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band IV or E-UTRA Band 4
	2110 – 2155
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band V or E-UTRA Band 5
	869 – 894
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band VI or E-UTRA Band 6
	875 – 885
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band VII or E-UTRA Band 7
	2620 – 2690
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band VIII or E-UTRA Band 8
	925 – 960
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band IX or E-UTRA Band 9
	1844.9 – 1879.9
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band X or E-UTRA Band 10
	2110 – 2170
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band XI or E-UTRA Band 11
	1475.9 - 1495.9
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band XII or E-UTRA Band 12
	729 - 746
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band XIIII or E-UTRA Band 13
	746 - 756
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band XIV or E-UTRA Band 14
	758 - 768
	+16
	PREFSENS + x dB*
	CW carrier

	E-UTRA Band 17
	734 - 746
	+16
	PREFSENS + x dB*
	CW carrier

	E-UTRA Band 18
	860 - 875
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band XIX or E-UTRA Band 19
	875 - 890
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band XX or E-UTRA Band 20
	791 - 821
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band XXI or E-UTRA Band 21
	1495.9 – 1510.9
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band XXII or E-UTRA Band 22
	3510 – 3590
	+16
	PREFSENS + x dB*
	CW carrier

	E-UTRA Band 23
	2180 - 2200
	+16
	PREFSENS + x dB*
	CW carrier

	E-UTRA Band 24
	1525 – 1559
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA FDD Band XXV or E-UTRA Band 25
	1930 – 1995
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA TDD Band a) or E-UTRA TDD Band 33
	1900-1920
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA TDD Band a) or E-UTRA TDD Band 34
	2010-2025
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA TDD Band b) or E-UTRA TDD Band 35
	1850-1910


	+16
	PREFSENS + x dB*
	CW carrier

	UTRA TDD Band b) or E-UTRA TDD Band 36
	1930-1990
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA TDD Band c) or E-UTRA TDD Band 37
	1910-1930
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA TDD Band d) or E-UTRA Band 38
	2570-2620
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA TDD Band f) or E-UTRA Band 39
	1880-1920
	+16
	PREFSENS + x dB*
	CW carrier

	UTRA TDD Band e) or E-UTRA Band 40
	2300-2400
	+16
	PREFSENS + x dB*
	CW carrier

	E-UTRA Band 41
	2496 - 2690
	+16
	PREFSENS + x dB*
	CW carrier

	E-UTRA Band 42
	3400 – 3600
	+16
	PREFSENS + x dB*
	CW carrier

	E-UTRA Band 43
	3600 – 3800
	+16
	PREFSENS + x dB*
	CW carrier

	NOTE 1 (*):
PREFSENS depends on the RAT and the channel bandwidth, see subclause 7.2. 

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

NOTE 2: 
Except for a BS operating in Band 13, these requirements do not apply when the interfering signal falls within any of the supported uplink operating band or in the 10 MHz immediately outside any of the supported uplink operating band.
For a BS operating in band 13 the requirements do not apply when the interfering signal falls within the frequency range 768-797 MHz. 


For BS operating in Band 42 or 43, the requirements do not apply when the interfering signal falls within the Band 42 or 43 uplink operating bands and the Base Stations are synchronized.

NOTE 3: 
Some combinations of bands may not be possible to co-site based on the requirements above. The current state-of-the-art technology does not allow a single generic solution for co-location of UTRA TDD or E-UTRA TDD with E-UTRA FDD on adjacent frequencies for 30dB BS-BS minimum coupling loss.  However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [7].

NOTE 4:
In China, the blocking requirement for co-location with DCS1800 and Band III BS is only applicable in the frequency range 1805-1850MHz.


<End of TP>
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