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Annex ZA
T-GSM 810 System Scenarios
ZA.1
Introduction
The T-GSM 810 frequency band has been introduced in the GERAN specifications in order to allow the operation of a trunking system based on GSM in the 810 MHz band. The band is as follows:

· 806 – 821 MHz: Uplink (MS transmit, BTS receive)
· 851 – 866 MHz: Downlink (BTS transmit, MS receive)
In China, regulations allow four trunking systems to be deployed in this band:
· T-GSM 810: GSM-based Digital Trunking Mobile Communication System in the 810 MHz frequency band [2].
· T-CDMA: CDMA-based Digital Trunking Mobile Communication System in the 810 MHz frequency band [3].
· Trunking System A and Trunking System B: Digital Trunking Mobile Communication System [4].
Trunking System A and Trunking System B specified by the Chinese government in [4] correspond to the trunking systems TETRA and iDENTM, respectively. In the following description, the four trunking systems are denoted T-GSM810, T-CDMA, TETRA and iDENTM.
NOTE:
iDENTM is a trademark of Motorola Inc.

In this Annex, the results of a partial coexistence analysis between these systems are presented. The study is based on a worst-case scenario.
Coexistence of other system carriers and T-GSM 810 system carriers of the same duplex direction are assumed. As a consequence, the interference scenarios considered for the downlink study are:

· Other system BTS

(

T-GSM 810 MS
· T-GSM 810 BTS

(

Other system MS

For these scenarios, the objective is to evaluate the impact of other system BTS interference on T-GSM 810 MS and T-GSM 810 BTS interference on other system MS.

For the uplink study, the interference scenarios considered are:

· Other system MS

(

T-GSM 810 BTS
· T-GSM 810 MS

(

Other system BTS

For these scenarios, the objective is to evaluate the impact of other system MS interference on T-GSM 810 BTS and T-GSM 810 MS interference on other system BTS.
Both TETRA and iDENTM are TDMA systems. The carrier separation is both 25kHz. There are similar wireless characteristics between the two systems. The following analysis focuses on the T-GSM 810, iDENTM, TETRA and T-CDMA systems. It should also be noted that the coexistence between T-GSM 810 and TETRA is considered to be feasible according to the ECC study [1].

ZA.2
Coexistence Scenario Study
In this study, the coexistence scenarios are studied between T-GSM 810-iDENTM, T-GSM 810-TETRA, T-GSM 810-T-CDMA systems. The following subclauses provide coexistence analysis results for these three scenarios.
ZA.2.1
T-GSM 810-iDENTM
ZA.2.1.1
Downlink study
In Table ZA.1 the calculations of the interference that occurs in different downlink scenarios are provided.
Table ZA.1
	Scenario
	Tx Power
	Tx Losses
	Tx Ant Gain
	Interference Power
	Affordable Interference for victim system
	Required attenuation
	Required separation distance

	
	dBm
	dB
	dBi
	dBm
	dBm
	dB
	

	T-GSM 810 BTS interference on iDENTM MS
	47.8
	8
	10
	49.8
	-40
	89.8
	100m

	
	-9.2@400kHz
	8
	10
	-8 dBm/25kHz
	-122 dBm/25kHz
	114
	0.54km

	iDENTM BTS interference on T-GSM 810 MS
	-19@200-500kHz
	8
	10
	-17
	-113 dBm/200kHz
	96
	150m


NOTE 1:
Required separation distance is calculated by Okumura/Hata urban propagation loss model.
NOTE 2:
T-GSM 810 BTS power = 60W, feed loss is 8dB.
NOTE 3:
The significant source of iDENTM BTS interference on T-GSM 810 MS is spectrum emission due to modulation of iDENTM BTS.
For the scenario T-GSM 810 BTS interfere iDENTM MS, when an iDENTM MS is at a distance of 0.54km, the noise of the iDENTM MS increases by 3dB. The signal to interference ratio is still 19dB. When an iDENTM MS is at a distance of less than 0.54km from a T-GSM 810 BTS, the actual interference exist in some area, but will not be significant, which can be eliminated by site engineering solution in a real network deployment.

For the scenario iDENTM BTS interfere T-GSM 810 MS, when a T-GSM 810 MS is at a distance of 150m from an iDENTM BTS, the noise of the T-GSM 810 MS increases by 3dB. The signal to interference ratio is still 20dB. When a T-GSM 810 MS is at a distance of less than 150m from an iDENTM BTS, power control is used, the actual interference will not be significant.

ZA.2.1.2
Uplink study
In Table ZA.2 the calculations of the interference that occurs in different uplink scenarios are provided.
Table ZA.2
	Scenario
	Tx Power
	Rx losses
	Rx Ant Gain
	Interference Power
	Affordable Interference for victim system
	Required attenuation
	Required separation distance

	
	dBm
	dB
	dBi
	dBm
	dBm
	dB
	

	T-GSM 810 MS interference on iDENTM BTS
	-28

dBm/25kHz

@400kHz
	4
	10
	-22 dBm/25kHz
	-125 dBm/25kHz
	103
	0.26km

	iDENTM MS interference on T-GSM 810 BTS
	-43
	4
	10
	-37
	-116 dBm/200kHz
	79
	50m

	
	35
	4
	10
	41
	-54 @400kHz
	95
	0.15km


NOTE 1:
Required separation distance is calculated by Okumura/Hata urban propagation loss model.
NOTE 2:
The power -43dBm of iDENTM MS is spurious emission power.
For the scenario T-GSM 810 MS interfere iDENTM BTS, in the above table the worst case is considered. In a real network, the T-GSM 810 MS transmit power is far below the maximum output power and the required separation distance is only about several meters. So the interference influence is not significant.

For the scenario iDENTM MS interfere T-GSM 810 BTS, from the above table, the interference is small and can be tolerable. When an iDENTM MS is at a distance of less than 0.15km from a T-GSM 810 BTS, the adjacent interference can be tolerable. That can be solved by frequency plan solution in a real network deployment. And the probability that the transmit power of an iDENTM MS is equal to the maximum output power is small. So the interference influence is not significant.

ZA.2.2
T-GSM 810-TETRA

ZA.2.2.1
Downlink study
In Table ZA.3 the calculations of the interference that occurs in different downlink scenarios are provided.
Table ZA.3
	Scenario
	Tx Power
	Tx Losses
	Tx Ant Gain
	Interference Power
	Affordable Interference for victim system
	Required attenuation
	Required separation distance

	
	dBm
	dB
	dBi
	dBm
	dBm
	dB
	

	T-GSM 810 BTS interference on TETRA MS
	-10 dBm/25kHz @400kHz
	8
	10
	-8 dBm/25kHz
	-122 dBm/25kHz
	114
	0.54km

	
	47.8
	8
	10
	49.8
	-30

@400kHz
	79.8
	50m

	TETRA BTS interference on T-GSM 810 MS
	-33dBm/200kHz @100kHz
	8
	10
	-31 dBm/200kHz
	-113 dBm/200kHz
	82
	61m


NOTE 1:
Required separation distance is calculated by Okumura/Hata urban propagation loss model.
NOTE 2:
T-GSM 810 BTS power = 60W, feed loss is 8dB, TETRA BTS power = 40W.
NOTE 3:
The significant source of TETRA BTS interference on T-GSM 810 MS is spectrum emission due to modulation of TETRA BTS.
For the scenario T-GSM 810 BTS interfere TETRA MS, when a TETRA MS is at a distance of 0.54km, the noise of the TETRA MS increases by 3dB. The signal to interference ratio is still 19dB. When a TETRA MS is at a distance of less than 0.54km from a T-GSM 810 BTS, the actual interference exist in some area, but will not be significant, this can be eliminated by site engineering solution in a real network deployment.
For the scenario TETRA BTS interfere T-GSM 810 MS, from the above table, the interference is small and can be tolerable.

ZA.2.2.2
Uplink study
In Table ZA.4 the calculations of the interference that occurs in different uplink scenarios are provided.
Table ZA.4
	Scenario
	Tx Power
	Rx losses
	Rx Ant Gain
	Interference Power
	Affordable Interference for victim system
	Required attenuation
	Required separation distance

	
	dBm
	dB
	dBi
	dBm
	dBm
	dB
	

	T-GSM 810 MS interference on TETRA BTS
	-28dBm/25kHz @400kHz
	4
	10
	-22 dBm/25KHz
	-125 dBm/25KHz
	102
	0.24km

	TETRA MS interference on T-GSM 810 BTS
	-36
	4
	10
	-30
	-116 dBm/200kHz
	86
	81m

	
	45
	4
	10
	51
	-54 @400kHz
	105
	0.29km


NOTE 1:
Required separation distance is calculated by Okumura/Hata urban propagation loss model.
NOTE 2:
The power -36dBm of TETRA MS is spurious emission power.
For the scenario T-GSM 810 MS interfere TETRA BTS, in the above table the worst case is considered. In a real network, a T-GSM 810 MS transmit power is far below the maximum output power and the required separation distance is only about several meters. So the interference influence is not significant.

For the scenario TETRA MS interfere T-GSM 810 BTS, from the above table, the interference is small and can be tolerable. When a TETRA MS is at a distance of less than 0.29km from a T-GSM 810 BTS, the adjacent interference can be tolerable. That can be solved by frequency plan solution in a real network deployment. And the probability that the TETRA MS transmit power is the maximum output power is small. So the interference influence is not significant.

ZA.2.3
T-GSM 810-T-CDMA
ZA.2.3.1
Downlink study
In Table ZA.5 the calculations of the interference that occurs in different downlink scenarios are provided.
Table ZA.5
	Scenario
	Tx Power
	Tx Losses
	Tx Ant Gain
	Interference Power
	Affordable Interference for victim system
	Required attenuation
	Required separation distance

	
	dBm
	dB
	dBi
	dBm
	dBm
	dB
	

	T-GSM 810 BTS interference on T-CDMA MS
	-3 dBm/1.25MHz @600-1600kHz
	8
	10
	-1 dBm/1.25MHz
	-105 dBm/1.25MHz
	104
	0.28km

	T-CDMA BTS interference on T-GSM 810 MS
	9.2dBm/200kHz @750kHz~1.98MHz
	8
	10
	11.2dBm/200kHz
	-113 dBm/200kHz
	124.2
	1.09km


NOTE 1:
Required separation distance is calculated by Okumura/Hata urban propagation loss model.
NOTE 2:
T-GSM 810 BTS power = 60W, feed loss is 8dB, T-CDMA BTS power = 40W.
NOTE 3:
The significant source of T-CDMA BTS interference on T-GSM 810 MS is spectrum emission due to modulation of T-CDMA BTS.
For the scenario T-GSM 810 BTS interfere T-CDMA MS, when a T-CDMA MS is at a distance of 0.28km, the noise of the T-CDMA MS increases by 3dB. The signal to interference ratio is still 10dB. When a T-CDMA MS is at a distance of less than 0.28km from a T-GSM 810 BTS, the actual interference exist in some area, which can be eliminated by site engineering solution in a real network plan.

For the scenario T-CDMA BTS interfere T-GSM 810 MS, the interference is not tolerable to some extent.

ZA.2.3.2
Uplink study
In Table ZA.6 the calculations of the interference that occurs in different uplink scenarios are provided.
Table ZA.6
	Scenario
	Tx Power
	Rx losses
	Rx Ant Gain
	Interference Power
	Affordable Interference for victim system
	Required attenuation
	Required separation distance

	
	dBm
	dB
	dBi
	dBm
	dBm
	dB
	

	T-GSM 810 MS interference on T-CDMA BTS
	33
	4
	10
	39
	-74@750kHz

-37@900kHz
	113

76
	0.51km

41m

	
	-20dBm/1.25MHz @600kHz-1800kHz
	4
	10
	-14 dBm/1.25MHz
	-108 dBm/1.25MHz
	94
	0.14km

	T-CDMA MS interference on T-GSM 810 BTS
	-11dBm/200kHz @750-1980kHz
	4
	10
	-5
	-116 dBm/200kHz
	111
	300m


NOTE 1:
Required separation distance is calculated by Okumura/Hata urban propagation loss model.
For the scenario T-GSM 810 MS interfere T-CDMA BTS, in the above table the worst case is considered. In a real network, a T-GSM 810 MS transmit power is far below the maximum output power and the required separation distance is only about several meters. So the interference influence is not significant.

For the scenario T-CDMA MS interfere T-GSM 810 BTS, when a T-CDMA MS is at a distance of 300m, the noise of the T-GSM 810 BTS increases by 3dB. The signal to interference ratio is still 18dB. In a real network, power control is used, the probability that the T-CDMA MS transmit power is equal to the maximum output power is small. So the interference influence is not significant.

ZA.3
Conclusion
When in China T-GSM 810 system is deployed together with other three systems, the interference influence is not significant. Though in some scenarios the requirements for T-GSM 810 and other systems are not sufficient to fulfill the coexistence, this can be solved by co-ordination using site engineering solutions and appropriate frequency planning in network deployment, or a guard band can also be considered.

ZA.4
System parameters
Table ZA.7 provides a partial list of system parameters used in the Annex for T-GSM 810, iDENTM, TETRA and T-CDMA systems (see references [2], [3] and [4]).
Table ZA.7 - System parameters
	System parameter
	T-GSM 810
	iDENTM
	TETRA
	T-CDMA

	BTS transmit power (dBm)
	47.8
	48
	46
	46

	BTS thermal noise
	-116dBm/200kHz
	-125dBm/25kHz
	-125dBm/25kHz
	-108dBm/1.25MHz

	BTS reference sensitivity level (dBm)
	-104
	-114.5
	-115
	-124

	BTS antenna Tx gain (dBi)
	10
	10
	10
	10

	BTS Tx feed loss (dB)
	8
	8
	8
	8

	BTS Rx feed loss (dB)
	4
	4
	4
	4

	BTS antenna Rx gain (dBi)
	10
	10
	10
	10

	BTS antenna height (m)
	50
	50
	50
	50

	MS transmit power (dBm)
	33
	35
	45
	23

	MS thermal noise
	-113dBm/200kHz
	-122dBm/25kHz
	-122dBm/25kHz
	-105dBm/1.25MHz

	MS receive signal level in coverage edge (dBm)
	-90
	-100
	-100
	-92
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