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I. Introduction 

Co-location requirements for UTRA-FDD Medium Range BS and Local Area BS were discussed in documents R4-021434 [1] and R4-030133 [2]. This issue was discussed further during the RAN4#30 in documents R4-040054 [7], R4-040055 [8] and R4-040056 [9]. Several opinions were presented and more time was requested to study the proposal.

This document continues the discussion and proposes requirements on receiver blocking characteristics for UTRA-FDD Medium Range BS and Local Area BS in co-location with either GSM or UTRA-FDD.

II. Analysis and discussion

II.1. Assumptions

The co-location strategy proposed in the document [1] was that comparable base stations are co-located for deriving the performance requirements. During the discussions in RAN4#30 it appeared that the terms co-location and co-siting should be defined more clearly. It has been suggested that co-location refers to a situation with 30 dB MCL between BSs of the same BS class.  Co-siting may refer to a situation in which BSs belonging to different classes are considered. 

Our proposal for the co-location cases (with 30 dB MCL) is as follows:

· GSM Micro BTS class & UTRA-FDD MR BS class

· UTRA-FDD MR BS class & UTRA-FDD MR BS class

· GSM Pico BTS class & UTRA-FDD LA BS class

· UTRA-FDD LA BS class & UTRA-FDD LA BS class

The following tables summarizes 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, IV and V MR BS and LA BS

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



	GSM1900 Micro BTS M1
	GSM1900 Pico BTS P1

	GSM850 Micro BTS M1
	GSM850 Pico BTS P1

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


The maximum output power of GSM850, GSM900, GSM1800, and GSM1900 micro-BTS and pico-BTS are defined in the 3GPP specification TS45.005(release 6) [3]. Those are presented in the following table (Table 3).   

Table 3: GSM micro- and pico-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. 

In UTRAN maximum Tx power for Medium Range BS is 38 dBm as indicated in [5] and [6]. This value is used to derive the blocking level between co-located UTRA-FDD MR BSs operating in different bands. Blocking level will be 

Interferer BS Tx power (38 dBm) – MCL (30 dB) = +8 dBm
By assuming a 30 dB coupling loss between the co-located GSM and victim FDD receiver, the blocking level is determined as follows :

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

This will lead to following Blocking requirements

Blocking level (Co-located GSM 850/900)    
= 24 dBm + 3 dB – 30 dB = -3 dBm

Blocking level (Co-located GSM1800/1900)
= 32 dBm + 3 dB – 30 dB = +5 dBm

The derived blocking characteristics for UTRA-FDD Medium Range BS operating in band I & III in co-location are summarized in Table 4. The blocking requirements for FDD MR BS operating in band II, IV and IV 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)
	-3 dBm

	GSM1800 (1805 – 1880 MHz)
	+5 dBm

	UTRA-FDD operating in band I & III
	+8 dBm


Table 5: Blocking requirement for FDD MR BS operating in band II, IV and V

	Co-location Scenario
	Blocking level for FDD MR BS



	GSM850 (869 – 894 MHz)
	-3 dBm

	GSM1900 ( 1930– 1990 MHz)
	+5 dBm

	UTRA-FDD operating in band II, IV & V
	+8 dBm


For co-siting, no separate blocking requirement is proposed, but instead the following “Note” may be added:

If the UTRA BS is co-sited with a BS of a higher class, the coupling loss must be increased by the difference between 

· the interfering signal mean power of a BS of the higher BS class as specified within the corresponding co-location requirement for an UTRA BS belonging to the same (higher) class

· the interfering signal mean power as specified for co-location with an interfering BS of the same type, but belonging to the same BS class as the interfered UTRA BS.

As an example for this when co-siting an UTRA MR BS with a GSM900 macro BTS one would obtain the following recommended MCL:

30 dB[MCL in co-location] + 16 dBm[interfering signal mean power of a GSM Macro BTS as specified in the corresponding co-location requirement for an UTRA WA BS] – (-3 dBm [interfering signal mean power of a GSM900 Micro BTS M1as proposed for co-location with the UTRA MR BS] = 49 dB.

II.3. Local Area BS

As indicated by the table 3, the GSM850 and GSM900 pico BTS class P1 has the maximum Tx power of 20dBm. GSM1800 and GSM1900 pico BTS class P1 has the maximum Tx power of 23 dBm. 

In UTRAN maximum Tx power for Local area BS is 24 dBm as indicated in [5] and [6]. This value is used to derive the blocking level between co-located UTRA-FDD MR BS operating in different bands. Blocking level will be 

Interferer BS Tx power (24 dBm) – MCL (30 dB) = -6 dBm
By assuming a 30 dB coupling loss between the co-located GSM and victim FDD receiver, the blocking level is determined as follows :

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

This will lead to following Blocking requirements

Blocking level (Co-located GSM 850/900)    
= 20 dBm + 3 dB – 30 dB = -7 dBm

Blocking level (Co-located GSM1800/1900)
= 23 dBm + 3 dB – 30 dB = -4 dBm

The derived blocking characteristics for UTRA-FDD Medium Range BS operating in band I & III in co-location are summarized in Table 6. The blocking requirements for FDD MR BS operating in band II, IV and IV are summarized in Table 7.

  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)
	-7 dBm

	GSM1800 (1805 – 1880 MHz)
	-4 dBm

	UTRA-FDD operating in band I & III
	-6 dBm


Table 7: Blocking requirement for FDD LA BS operating in band II, IV and V

	Co-location Scenario
	Blocking level for FDD MR BS



	GSM850 (869 – 894 MHz)
	-7 dBm

	GSM1900 ( 1930– 1990 MHz)
	-4 dBm

	UTRA-FDD operating in band II, IV & V
	-6 dBm


Regarding co-siting, the same “Note” as discussed in II.2 may be added.

In the above, no specific co-location requirements of UTRA-FDD with UTRA-TDD have been proposed. This is in line with the general approach in TS 25.104, that RF site engineering solutions as described in TR 25.942 may be used for this case. Furthermore, TS 25.105 does not contain specifications for the maximum output power of the TDD BS classes, upon which co-location requirements could be based. Finally, TS 25.105 does not contain either blocking requirements for co-location with unsynchronised TDD for the WA and LA TDD BS classes.

III. Conclusion and proposal
It is proposed to add presented blocking levels for UTRA-FDD MR BS and LA BS. Values assume a 30 dB coupling loss between transmitter and receiver. Actual text proposal for TS25.104 can be found in document R4-040176. CR is presented just for information. The final CR will be presented when re-structuring of the specification is finalised. 
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