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1. Introduction

In Release 6 new FDD base station classes have been introduced taken into account specific requirements for micro-cell and pico-cell deployment scenarios. This document analyzes some issues to be considered if base stations of different classes and different radio technologies are intended to be co-sited. In this document, co-location refers to a situation with 30 dB minimum coupling loss (MCL) between BS’s of the same BS class. Co-siting refers to a situation in which BSs belonging to different classes are considered.

2. Deployment Scenarios

Requirements for FDD BS classes in Release 6 are based on the BS-UE minimum coupling loss derived from the intended deployment scenarios:

Table 1: BS classes

	BS-Class
	Deployment
	BS-UE MCL

	Wide Area
	Macro Cell
	70 dB

	Medium Range
	Micro Cell
	53 dB

	Local Area
	Pico Cell
	45 dB


Even if each BS class is intended for a specific deployment case, operation in a different deployment is not precluded. 

3. Assumptions

The current requirements for transmitter spurious emissions as well as the proposed requirements for receiver blocking for co-location are based on 30dB minimum coupling loss between base stations of the same class. These requirements are not sufficient in some cases of co-siting with BS of different class in a 30dB MCL scenario. 

Due to the large number of possible co-siting scenarios, no special requirements have been derived for these scenarios. To enable co-existence, it is specified that the minimum coupling loss must be increased by the difference between the corresponding limits for the classes instead. Actual and proposed requirements for spurious emissions and blocking for co-location used in this document are repeated in table 2 and table 3.

Table 2: BS Spurious emissions limits for FDD BS co-located with another BS
	Type of co-located BS
	Band for co-location
	Maximum Level (Measurement Bandwidth 100 kHz)

	
	
	Wide Area BS
	Medium Range BS
	Local Area BS

	GSM900

	876 – 915 MHz

	-98 dBm
	-91 dBm
	-70 dBm

	DCS1800
	1710 – 1785 MHz
	-98 dBm
	-96 dBm
	-80 dBm

	PCS1900

	1850 – 1910 MHz
	-98 dBm
	-96 dBm
	-80 dBm

	GSM850
 
	824 – 849 MHz

	-98 dBm
	-91 dBm
	-70 dBm

	UTRA FDD Band I 
	1920 – 1980 MHz
	-96 dBm
	-86 dBm
	-82 dBm

	UTRA FDD Band II
	1850 – 1910 MHz
	-96 dBm
	-86 dBm
	-82 dBm

	UTRA FDD Band III
	1710 – 1785 MHz
	-96 dBm
	-86 dBm
	-82 dBm

	UTRA FDD Band IV
	1710 – 1755 MHz
	-96 dBm
	-86 dBm
	-82 dBm

	UTRA FDD Band V
	824 – 849 MHz

	-96 dBm
	-86 dBm
	-82 dBm

	UTRA FDD Band VI
	830 – 840 MHz

	-96 dBm
	-86 dBm
	-82 dBm


Note: For co-location with BS operating in different FDD bands no separate requirements exist in TS25.104 for Medium Range and Local Area BS, values for protection of the receiver of own or different BS based on 30 dB MCL have been assumed.

Table 3:  BS blocking performance requirement for FDD BS co-located with BS in other bands

	Type of co-located BS
	Center Frequency of  interfering signal
	Interfering signal mean power 

(CW carrier)

	
	
	Wide Area BS
	Medium Range BS
	Local Area BS

	GSM900

	876 – 915 MHz

	+16 dBm
	-3 dBm
	-7 dBm

	DCS1800
	1710 – 1785 MHz
	+16 dBm
	+5 dBm
	-4 dBm

	PCS1900

	1850 – 1910 MHz
	+16 dBm
	+5 dBm
	-4 dBm

	GSM850
 
	824 – 849 MHz

	+16 dBm
	-3 dBm
	-7 dBm

	UTRA FDD Band I 
	1920 – 1980 MHz
	+16 dBm
	+8 dBm
	-6 dBm

	UTRA FDD Band II
	1850 – 1910 MHz
	+16 dBm
	+8 dBm
	-6 dBm

	UTRA FDD Band III
	1710 – 1785 MHz
	+16 dBm
	+8 dBm
	-6 dBm

	UTRA FDD Band IV
	1710 – 1755 MHz
	+16 dBm
	+8 dBm
	-6 dBm

	UTRA FDD Band V
	824 – 849 MHz

	+16 dBm
	+8 dBm
	-6 dBm

	UTRA FDD Band VI
	830 – 840 MHz

	+16 dBm
	+8 dBm
	-6 dBm


Note: Blocking level requirements for co-location for Medium Range and Local Area BS are currently under discussion, proposed values from [1] have been assumed.

4. Co-siting of UTRA FDD BS and GSM BTS of different classes

If FDD BS and GSM BTS of different classes are co-sited two interference mechanism must be considered. The FDD BS interferes the GSM BTS by its spurious emissions (GSM victim) whereas the GSM BTS generates out of band blocking signals (FDD victim). In case of spurious emission the MCL must be increased by the difference of the co-location spurious emission levels if the level specified for the co-sited BS is higher than the level specified for the BS of the same class as the victim BS, it can be relaxed in the opposite case. In case of blocking the MCL must be increased by the difference of the co-location blocking signal levels if the level specified for the co-sited BS is lower than the level specified for the BS of the same class as the victim BS, it can be relaxed in the opposite case. The resulting MCL are listed in tables 4 and 5.

Table 4: Required MCL due to the FDD spurious emissions for co-siting of different FDD and GSM BS classes

	FDD BS class
	Co-sited system

	
	Macro BTS
	Micro BTS
	Pico BTS

	
	GSM850/GSM900
	DCS1800/PCS1900
	GSM850/GSM900
	DCS1800/PCS1900
	GSM850/GSM900
	DCS1800/PCS1900

	Wide Area BS
	n/a


	n/a
	23 dB
	28 dB
	2 dB
	12 dB

	Medium Range BS
	37 dB
	32 dB
	n/a
	n/a
	9 dB
	14 dB

	Local Area BS
	58 dB
	48 dB
	51 dB
	46 dB
	n/a
	n/a


Table 5: Required MCL due to FDD blocking performance for co-siting of different classes FDD and GSM BS

	FDD BS class
	Co-sited system

	
	Macro BTS
	Micro BTS
	Pico BTS

	
	GSM850/GSM900
	DCS1800/PCS1900
	GSM850/GSM900
	DCS1800/PCS1900
	GSM850/GSM900
	DCS1800/PCS1900

	Wide Area BS
	n/a
	n/a
	11 dB
	19 dB
	7 dB
	10 dB

	Medium Range BS
	49 dB
	41 dB
	n/a
	n/a
	26 dB
	21 dB

	Local Area BS
	53 dB
	50 dB
	34 dB
	39 dB
	n/a
	n/a


It can be seen that the required MCL are different for spurious emissions and blocking case if different BS classes are co-sited. For each co-siting scenario the maximum of both MCL is necessary. The corresponding figures are listed in table 6.

Table 6: Total required MCL for co-siting of different FDD and GSM BS classes

	FDD BS class
	Co-sited system

	
	Macro BTS
	Micro BTS
	Pico BTS

	
	GSM850/GSM900
	DCS1800/PCS1900
	GSM850/GSM900
	DCS1800/PCS1900
	GSM850/GSM900
	DCS1800/PCS1900

	Wide Area BS
	n/a
	n/a
	23 dB
	28 dB
	7 dB
	12 dB

	Medium Range BS
	49 dB
	41 dB
	n/a
	n/a
	26 dB
	21 dB

	Local Area BS
	58 dB
	50 dB
	51 dB
	46 dB
	n/a
	n/a


It must be noted that for some co-siting cases less than 30 dB coupling loss are required, however at least 30 dB MCL were reported in [2] for practical deployments therefore it is suggested to keep 30dB coupling loss as minimum in co-siting scenarios.  

5. Co-siting of UTRA FDD BS of different classes

The calculation of the required MCL is the same as for FDD-GSM case. The required MCL are listed in tables 7 and 8.

Table 7: Required MCL due to spurious emissions for co-siting of different FDD BS classes

	FDD BS class (interferer)
	Co-sited FDD BS class (victim)

	
	Wide Area BS
	Medium Range BS
	Local Area BS

	Wide Area BS
	n/a
	20 dB
	16 dB

	Medium Range BS
	40 dB
	n/a
	26 dB

	Local Area BS
	44 dB
	34 dB
	n/a


Table 8: Required MCL due to blocking performance for co-siting of different FDD BS classes

	FDD BS class (victim)
	Co-sited FDD BS class (interferer)

	
	Wide Area BS
	Medium Range BS
	Local Area BS

	Wide Area BS
	n/a
	22 dB
	8 dB

	Medium Range BS
	38 dB
	n/a
	16 dB

	Local Area BS
	52 dB
	44 dB
	n/a


It can be seen that the required MCL are different for spurious emissions and blocking if different BS classes are co-sited. Furthermore it must be considered that in both interference scenarios each BS is victim and interferer. Therefore for each co-siting scenario the maximum of the calculated MCL is necessary. The corresponding figures are listed in table 9.

Table 9: Total required MCL for co-siting of different FDD BS classes

	FDD BS class
	Co-sited FDD BS class

	
	Wide Area BS
	Medium Range BS
	Local Area BS

	Wide Area BS
	n/a
	40 dB
	52 dB

	Medium Range BS
	40 dB
	n/a
	44 dB

	Local Area BS
	52 dB
	44 dB
	n/a


6. Conclusion and proposal

The MCL values obtained from the analysis of co-siting scenarios of different BS classes showed different MCL demands depending of the scenario resulting from the underlying requirements for spurious emissions and blocking performance. These MCL are different to the assumed 30 dB MCL for co-location with the same BS class.

Proposal 1:

It is proposed to add the following new chapter to TR 25.942 “Radio Frequency (RF) system scenarios” [2] in section 10 (Antenna-to-Antenna Isolation):

--- text proposal begins -----------------------------------------------------------------------------------------------------------------

10.3 Rationale for MCL values for co-sited base stations of different classes
The requirements for co-location of base stations assume 30dB minimum coupling loss between base stations of the same class. However, even if the requirements for the BS classes have been derived based on specific deployment assumptions for each class, a co-siting of different classes cannot be excluded. Due to the relaxed requirements for spurious emissions and blocking for the Medium Range and Local Area BS a coupling loss of 30 dB is not sufficient to enable co-existence in case of co-siting of different classes. Therefore, if BS’s of different classes are co sited, the coupling loss of 30 dB assumed for co-location must be increased by the maximum difference between the corresponding limits of spurious emissions and blocking for the co-sited BS classes. The corresponding additional coupling loss values to be added to the 30 dB coupling loss for co-location are listed in table 10.1 and table 10.2.

Table 10.1: Required additional coupling loss for co-siting of different FDD and GSM BS classes
	FDD BS class
	Co-sited system

	
	Macro BTS
	Micro BTS
	Pico BTS

	
	GSM850/
GSM900
	DCS1800/PCS1900
	GSM850/
GSM900
	DCS1800/PCS1900
	GSM850/
GSM900
	DCS1800/PCS1900

	Wide Area BS
	0 dB *
	0 dB *
	0 dB
	0 dB
	0 dB
	0 dB

	Medium Range BS
	19 dB
	11 dB
	0 dB *
	0 dB *
	0 dB
	0 dB

	Local Area BS
	28 dB
	20 dB
	21 dB
	16 dB
	0 dB *
	0 dB *


Note:  co-location of BS of same class is included here for completeness

Table 10.2: Required additional coupling loss for co-siting of different FDD BS classes
	FDD BS class
	Co-sited FDD BS class

	
	Wide Area BS
	Medium Range BS
	Local Area BS

	Wide Area BS
	0 dB *
	10 dB
	22 dB

	Medium Range BS
	10 dB
	0 dB *
	14 dB

	Local Area BS
	22 dB
	14 dB
	0 dB *


Note:  co-location of BS of same class is included here for completeness

--- end of text proposal -----------------------------------------------------------------------------------------------------------------

A corresponding CR is provided in document R4-040215.

Proposal 2:

It is further proposed to add the following text in the spurious emission section (TS25.104, 6.6.3.4) and blocking section (TS25.104, 7.5.2.):

The values assume a 30 dB coupling loss between transmitter and receiver. If BSs of different classes are co sited, the coupling loss must be increased by the maximum difference between the corresponding limits of spurious emissions and blocking for the classes. The required minimum coupling losses for such co-siting scenarios can be found in TR 24.942 [4]. 
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