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I. Introduction 

The strategy of base station co-location for UTRA-FDD Medium Range BS and Local Area BS was proposed in the Tdoc R4- 021434[2], also the TX characteristic requirements on spurious emissions for co-located base stations were derived and proposed based on this co-location strategy.
We support the proposal of the co-location strategy proposed by the Tdoc R4- 021434[2]. Based on the same proposed co-location strategy, this document proposes the optional requirements on receiver blocking characteristics for UTRA-FDD Medium Range BS and Local Area BS in co-location with GSM or UTRA-FDD. The co-location between UTRA-FDD MR BS and LA BS and UTRA-TDD LA BS is left out of the scope of this paper.  

II. Analysis and discussion

II.1. Assumptions

The co-location strategy proposed in the Tdoc [2] was that comparable base stations are co-located for deriving the performance requirements. The following table summarize the co-location scenarios based on this strategy.

Table 1: Co-location scenarios for band I and III MR BS and LA BS

	UTRA-FDD Medium Range BS (Band I, III)
	UTRA-FDD Local Area BS (Band I, III)



	GSM900 Micro BTS M1
	GSM900 Pico BTS P1

	GSM1800 Micro BTS M1
	GSM1800 Pico BTS P1

	UTRA-FDD MR BS operating in different band
	UTRA-FDD LA BS operating in different band


Table 2: Co-location scenarios for band II MR BS and LA BS

	UTRA-FDD Medium Range BS (Band II)
	UTRA-FDD Local Area BS (Band II)



	GSM1900 Micro BTS M1
	GSM1900 Pico BTS P1

	GSM850 Micro BTS M1
	GSM850 Pico BTS P1


The maximum output power of GSM850, GSM900, GSM1800, and GSM1900 micro-BTS and pico-BTS are defined in the 3GPP specification TS45.005(release 5) [3], they are given in the following table (Table 3).

Table 3: GSM micro-BTS maximum Tx power

	GSM 900 & GSM 850 & MXM 850 and GSM 700 micro and pico‑BTS


	DCS 1 800 & PCS 1 900 & MXM 1900 micro and pico‑BTS

	TRX power class
	Maximum output power
	TRX power class
	Maximum output power

	Micro
	
	Micro
	

	M1
	(> 19) ‑ 24 dBm   
	M1
	(> 27) ‑ 32 dBm   

	M2
	(> 14) ‑ 19 dBm   
	M2
	(> 22) ‑ 27 dBm   

	M3
	(> 9) ‑ 14 dBm   
	M3
	(> 17) ‑ 22 dBm   

	Pico
	
	Pico
	

	P1
	(> 13) ‑ 20 dBm   
	P1
	(> 16) ‑ 23 dBm   


II.2. Medium Range BS

As indicated by the table 3, the GSM850 and GSM900 micro BTS class M1 has the maximum Tx power of 24 dBm, GSM1800 and GSM1900 micro BTS class M1 has the maximum Tx power of 32 dBm. We know that some of the GSM outdoor microcells are deployed with higher transmitting power in order to get required coverage, especially when the outdoor microcells are deployed for offering the in-building coverage. This factor should be taken into account in the determination of FDD BS blocking characteristics for the scenarios where UTRA-FDD MR BS is co-located with GSM micro-BTS. It is believed that 33 dBm as maximum Tx power for GSM900/GSM1800/GSM1900 is reasonable and correct.

The actually proposed maximum Tx power for Medium Range BS is 33 dBm as indicated in TR25.951[1]. This value is used for deriving the blocking level between co-located UTRA-FDD MR BS operating in different bands.

By assuming a 30 dB coupling loss between the co-located GSM or FDD transmitter and victim  FDD receiver, the blocking level is determined based on the following formula :

Blocking Level = Interferer BTS Tx power (33 dBm) + Multi-carrier Margin (3 dB) – MCL (30 dB)
(1)

The derived blocking characteristics for UTRA-FDD Medium Range BS operating in band I & III in co-location are summarized in the following table (Table 4). The blocking requirements for FDD MR BS operating in band II are summarized in Table 5.

  Table 4: Blocking requirement for FDD MR BS operating in band I & III

	Co-location Scenario
	Blocking level for FDD MR BS



	GSM900 (921 – 960 MHz)
	6 dBm

	GSM1800 (1805 – 1880 MHz)
	6 dBm

	UTRA-FDD operating in band III & I
	6 dBm


Table 5: Blocking requirement for FDD MR BS operating in band II

	Co-location Scenario
	Blocking level for FDD MR BS



	GSM850 (869 – 894 MHz)
	6 dBm

	GSM1900 ( 1930– 1990 MHz)
	6 dBm


II.3. Local Area BS

The UTRA-FDD Local Area BS Tx Power is actually proposed as 20 dBm [1], it is not yet finally agreed as LA BS maximum Tx power. In the technical report on RF scenario TR25.942, the value of 27 dBm is often used as the Tx power for picocell scenario. 

Similar to the case of microcellular application, by considering the need of some necessary margin on Tx power for picocell deployment, the maximum Tx  power of 27 dBm is used for GSM850, GSM900, GSM1800, GSM1900 pico BTS, also for UTRA-FDD local area BS for picocellular application in the determination of blocking level for UTRA-FDD Local Area BS.

Blocking Level = Interferer BTS Tx power (27 dBm) + Multi-carrier Margin (3 dB) – MCL (30 dB)
(2)

  Table 6: Blocking requirement for FDD LA BS operating in band I & III

	Co-location Scenario
	Blocking level for FDD MR BS



	GSM900 (921 – 960 MHz)
	0 dBm

	GSM1800 (1805 – 1880 MHz)
	0 dBm

	UTRA-FDD operating in band III & I
	0 dBm


Table 7: Blocking requirement for FDD LA BS operating in band II

	Co-location Scenario
	Blocking level for FDD MR BS



	GSM850 (869 – 894 MHz)
	0 dBm

	GSM1900 ( 1930– 1990 MHz)
	0 dBm


III. Conclusion and proposal
At Ran_4’s approval of the above proposal on blocking levels for UTRA-FDD MR BS and LA BS, the following text is proposed to be added to section 7.1.6 of the technical report TR25.951 v1.4.1 :

7.5.2
Minimum Requirement – Co-location with GSM900, DCS 1800, PCS1900, GSM850 and/or UTRA-FDD
This additional blocking requirement may be applied for the protection of FDD BS receivers when GSM900, PCS1900, GSM850 and/or BS operating in DCS1800 band (UTRA-FDD or GSM)  are co-located with UTRA-FDD BS.

The static reference performance as specified in clause 7.2.1 shall be met with a wanted and an interfering signal coupled to BS antenna input using the following parameters.
Table 7.5A: Blocking performance requirement for WA BS when co-located with GSM900

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	I, III
	921 – 960  MHz
	+16 dBm
	-115 dBm 
	(
	CW carrier


Table 7.5B: Blocking performance requirement for WA BS when co-located with BTS operating in DCS1800 band (GSM or UTRA-FDD)

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	I, III
	1805 – 1880  MHz
	+16 dBm
	-115 dBm 
	(
	CW carrier


Table 7.5C: Blocking performance requirement for  WA BS when co-located with UTRA-FDD BS operating in Frequency band I

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	III
	2110 – 2170  MHz
	+16 dBm
	-115 dBm 
	(
	CW carrier


Table 7.5D: Blocking performance requirement for WA BS when co-located with PCS1900 BTS

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	II
	1930 – 1990  MHz
	+16 dBm
	-115 dBm 
	(
	CW carrier


Table 7.5E: Blocking performance requirement for WA BS when co-located with GSM850 BTS

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	II
	869 – 894 MHz
	+16 dBm
	-115 dBm 
	(
	CW carrier


Table 7.5F: Blocking performance requirement for MR BS when co-located with GSM900

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	I, III
	921 – 960  MHz
	+6 dBm
	-105 dBm 
	(
	CW carrier


Table 7.5G: Blocking performance requirement for MR BS when co-located with BTS operating in DCS1800 band (GSM or UTRA-FDD)

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	I, III
	1805 – 1880  MHz
	+6 dBm
	-105 dBm 
	(
	CW carrier


Table 7.5H: Blocking performance requirement for  MR BS when co-located with UTRA-FDD BS operating in Frequency band I

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	III
	2110 – 2170  MHz
	+6 dBm
	-105 dBm 
	(
	CW carrier


Table 7.5I: Blocking performance requirement for MR BS when co-located with PCS1900 BTS

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	II
	1930 – 1990  MHz
	+6 dBm
	-105 dBm 
	(
	CW carrier


Table 7.5J: Blocking performance requirement for MR BS when co-located with GSM850 BTS

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	II
	869 – 894 MHz
	+6 dBm
	-105 dBm 
	(
	CW carrier


Table 7.5K: Blocking performance requirement for LA BS when co-located with GSM900

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	I, III
	921 – 960  MHz
	0 dBm
	-101 dBm 
	(
	CW carrier


Table 7.5L: Blocking performance requirement for LA BS when co-located with BTS operating in DCS1800 band (GSM or UTRA-FDD)

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	I, III
	1805 – 1880  MHz
	0 dBm
	-101 dBm 
	(
	CW carrier


Table 7.5M: Blocking performance requirement for  LA BS when co-located with UTRA-FDD BS operating in Frequency band I

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	III
	2110 – 2170  MHz
	0 dBm
	-101 dBm 
	(
	CW carrier


Table 7.5N: Blocking performance requirement for LA BS when co-located with PCS1900 BTS

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	II
	1930 – 1990  MHz
	0 dBm
	-101 dBm 
	(
	CW carrier


Table 7.5O: Blocking performance requirement for LA BS when co-located with GSM850 BTS

	Operating band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	II
	869 – 894 MHz
	0 dBm
	-101 dBm 
	(
	CW carrier
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