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1. Introduction

This paper proposes the text for the UMTS900 WI TR25.816 section 4.2.3 for Ran 4 approval. 

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
4.2.3 Scenario_3:  UMTS(macro)-GSM(macro) in Rural area with cell range of 5000 m in coordinated operation  
4.2.3.1 Co-existence scenario and simulation assumption
· 2x10 MHz “sandwich” coordinated operation between UMTS macrocell and GSM macrocell
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Figure 14: 2x10 MHz  “sandwich” coordinated operation

In this coordinated operation case, the UMTS and GSM base stations are co-located which represent the re-banding deployment within the same GSM network. 

Table 11:  Summary of UMTS900 simulation parameters for Scenario 3

	Scenario_3


	UMTS(macro)-GSM(macro) in Rural area with cell range of 5000m in coordinated operation

	Simulation cases


	Interference from GSM to UMTS with no power control activated in GSM mobiles. Uplink is considered as limiting case, but it is considered useful to study downlink as well. There will be 2 simulation cases *:

1)  Downlink

-GSM (BCCH only)/WCDMA for WCDMA victim

2) Uplink

- WCDMA victim (GSM load maximum – all time slots in use. Simulate GSM system, then add UMTS users until the total noise rise hits 6 dB)

-No frequency hopping

Both networks in macro environment

Run simulations with various ACIRs by considering a center frequency separation of 2.8 MHz.

*Note: It was agreed that if the simulation results for scenario 1 and 2 show serious interferences from UMTS to GSM, then additional simulation cases of interference from UMTS to GSM with this scenario_3 will be studied. 

	Network layout


	· As shown in figure 14above, but WCDMA and GSM BS are co-located.

- Rural environment

- 3-sector configuration

-GSM cell reuse GSM: 4/12

-36 cells (i.e., 108 sectors) with wrap-around-Cell radius R=2500m, cell range 2R=5000m, inter-site distance 3R= 7500 m  (as shown in figure 14)

	System parameters 
	WCDMA
	· BS antenna gain with cable loss included =   15 dBi 

· BS antenna height Hbs=45 m; 

· UE antenna height Hms=1.5 m

· BS-UE MCL=80 dB 

· BS antenna(65° horizontal opening) radiation pattern is refered to 3GPP TR 25.896 V6.0.0 (2004-03), Section   A.3
· UE antenna gain 0 dBi (omni-directional pattern)

	
	GSM
	· BS antenna gain with cable loss included =  15 dBi

· BS antenna height Hbs=45 m; 

· UE antenna height Hms=1.5 m

· BS-MS MCL=80 dB 

· BS antenna(65° horizinal opening) radiation pattern is refered to 3GPP TR 25.896 V6.0.0 (2004-03), Section   A.3
· UE antenna gain 0 dBi (omni-directional pattern)

	Services
	WCDMA
	· 8 kbps Speech (chip rate: 3.84 Mcps) 

· Eb/Nt target (downlink): 7.9 dB 

· Eb/Nt target (uplink):  6.1 dB 

	
	GSM
	· Speech

· SINR target (downlink): 9 dB

· SINR target (uplink): 6 dB 

	Propagation

model
	WCDMA and GSM
	Log_normal_Fading = 10 dB
Rural area propagation model (Hata model) 

L (R)=  69.55 +26.16 log f–13.82log(Hb)+[44.9-6.55log(Hb)]logR  – 4.78(Log f)2+18.33 log f -40.94 
Hb is BS antenna height above ground in m, f is frequency in MHz, R is distance in km. 

With Hb=45m, f=920 MHz, the propagation model is simplified as

L (R)= 34.1* log(R)+ 95.6  
The path loss from a transmitter antenna connector to a receiver antenna connector (including both antenna gains and cable losses) will be determined by: 

Path_Loss = max (L(R) + Log_normal_Fading - G_Tx – G_Rx, Free_Space_Loss + Log_normal_Fading - G_Tx – G_Rx, MCL)

where 

G_Tx is the transmitter antenna gain in the direction toward the receiver antenna, which takes into account the transmitter antenna pattern and cable loss,

G_Rx is the receiver antenna gain in the direction toward the transmitter antenna, which takes into account the receiver antenna pattern and cable loss, 

Log_normal_Fading is the shadowing fade following the log-normal distribution.

	Cell selection
	WCDMA
	As per TR 25.942 

	
	GSM
	As for WCDMA in TR 25.942, but with only one link selected at random within a 3 dB handover margin

	SIR calculation
	WCDMA
	As per TR 25.942, except for the following changes:

1. Interference contributions from GSM TRXs or MSs are added to the total noise-plus-interference.

2. Processing gain is changed to 26.8 dB for 8 kbps

Thermal noise level is raised to –96  dBm for downlink

	
	GSM
	Total noise-plus-interference is sum of thermal noise, GSM co-channel, and WCDMA interference. Cells are synchronised on a time slot basis. Adjacent channel GSM interference is neglected.

· Noise floor (downlink): -111 dBm

· Noise floor (uplink): -113 dBm

	Power Control assumption
	WCDMA
	As per TR 25.942

· 21 dBm terminals

· Maximum BS power: 43 dBm

· Maximum power per DL traffic channel: 30 dBm

· Minimum BS power per user: 15 dBm.

· Minimum UE power: –50 dBm.

· Total CCH power: 33 dBm

	
	GSM
	Stabilization algorithm same as for WCDMA (C/I based) with a margin of 5 dB added to the SIR target.

· Maximum power (TRx): 43 dBm 

· Minimum power (TRx): 10 dBm (non-BCCH)

· Maximum power (MS):  33 dBm

· Minimum power (MS): 5 dBm

	Capacity
	WCDMA
	Capacity loss versus ACIR as per TR 25.942

	
	GSM
	Load to maximum number of users and observe change in outage (i.e., 0.5 dB less than SINR target)

	ACIR
	WCDMA to GSM
	As per spectrum masks defined in TS 25.101, TS 25.104 (applying the appropriate measurement BW correction), unless capacity loss is found to be significant.

	
	GSM
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GSM BTS to WCDMA UE:
Consider 3GPP TS45005 GSM BTS trasnmitter emission mask for 900 band and WCDMA UE receiver selectivity slope, m = 0.8 dB / 200 kHz

GSM MS to WCDMA BS:
Consider 3GPP TS45005 GSM MS trasnmitter emission mask for 900 band and WCDMA BS receiver characteristics, m = 0.5 dB / 200 kHz


4.2.3.2 Analysis method
The objective of Monte-carlo simulations is to determine the appropriate UMTS BS & UE RF system parameters, Spectrum mask, ACLR (Adjacent Channel power Leakage Ratio), ACS (Adjacent Channel Selectivity), receiver narrow band blocking, etc. for ensuring the good co-existence of UMTS and GSM. In the simulation, the UMTS UL/DL capacity losses as function of ACIR (Adjacent Channel Interference Ratio) are simulated, the GSM UL/DL system outage degradations at given ACIR values or as function of ACIR are also simulated. In the simulations, the ACIR is used as a variable parameter.

The assumptions of UMTS BS & UE RF characterics (Spectrum mask, ACLR, ACS) were described in the section 4.2.1.2, the GSM system (BS & MS) RF characteristics and the derived ACIR values were also given in the section 4.2.1.2. 

Ran_4 agreed threshold for co-existence is that UMTS UL/DL capacity loss due to interferences from GSM UL/DL should not be bigger than 5%. Concerning the impact on GSM network performance, since GSM network capacity is fixed, the evaluation criterion is the system outage degradation, the system outage degradation should be as small as possible. 
4.2.3.3 Simulation results & analysis
Based on the Ran 4 agreed co-existence scenario and simulation assumptions described in section 4.2.3.1, simulation results for this co-existence scenario 3 from several companies have been presented and discussed. The simulation result data from different companies for this co-existence scenario 3 are summarized in the enclosed excel table.
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· UMTS DL Capacity Loss (%) due to interference from GSM DL

As described in the simulation assumption, two simulation cases (UMTS DL and UL as victim) are studied for this co-existence scenario 3. 
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Figure 15. UMTS DL Capacity Loss (%) due to interference from GSM DL (Scenario_3)
Four simulation curves of simulation results of UMTS DL as victim are plotted in figure 15, the UMTS downlink capacity loss due to interference from GSM downlink as function of ACIR between UMTS carrier and the nearest GSM carrier. It is shown in the figure 15 that at the operating point of ACIR=30.5 dB, the UMTS downlink capacity loss is below 1%.

· UMTS UL Capacity Loss (%) due to interference from GSM UL

The simulation results for the case of UMTS UL as victim, the UMTS UL capacity loss (%) due to interference from GSM uplink as function of ACIR between UMTS carrier and the nearest GSM carrier, are given in figure 16. Three simulation results/curves of UMTS uplink capacity loss due to interference from GSM uplink for the scenario 3 are plotted in figure 16. As shown in the figure 16, at ACIR=43.1 dB, the UMTS uplink capacity loss is very small, it is negligible. 
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Figure 16. UMTS UL Capacity Loss (%) due to interference from GSM UL (Scenario_3)
4.2.3.4  Conclusion
The following conclusions can be made from the analysis of the simulation results for the co-existence scenario 3 between UMTS(macro)-GSM(macro) in rural area with cell range of 5000 m in coordinated operation : 
1) RF system characteristics assumed for UMTS900 in section 4.2.1.2 are suitable and sufficient for UMTS900 to be deployed in rural environment in co-existence with GSM at cell range of 5000 m in coordinated operation;
2) UMTS and GSM in rural environment can be deployed in the same geographical area in coordinated operation with 2.8 MHz carrier separation between UMTS carrier and the nearest GSM carrier.
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		Scenario_3 : UMTS(macro)-GSM(macro) in Rural area with cell range of 5000 m in coordinated operation

		UMTS DL as victim										UMTS DL Capacity Loss (%)

		ACIR		Ericsson		Nokia		Nortel		Siemens

		20		1.1		2.9		3.6

		25		0.4		1.1		1.2		0.4

		30		0		0.3		1.1		0.2

		35		0.1		0.1		0.6		0.1

		40		0.1		0		0.1		0

		45				0

		50		0.1

		UMTS UL as victim										UMTS UL Capacity Loss (%)

		ACIR		Ericsson		Nokia		Siemens

		20		59

		25		17.4				73.2

		30		5.7		12		22.8

		35		1.7		4		6.5

		40		0.6		0.9		2

		45		0.2		0.1

		50		0.1		0
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