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Introduction

For the UMTS900 work item, 6 simulation scenarios are defined for co-existence analysis. The assumptions for Scenarios 1 to 4 were agreed in phone conferences before RAN4#35 [2]. This contribution shows first results for Scenario 4, which is the scenario most similar to previous UMTS-UMTS co-ex simulations as shown in TR25.942 [1].

Simulation results Scenario 4

(2x5 MHz uncoordinated operation between UMTS macro cell and UMTS macro cell, 5000 m cell range)

The capacity loss for UMTS uplink and downlink from simulations of Scenario 4 is shown in the figure and tables below. The assumptions used for this scenario is described in the Annex.
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Table 1. Uplink capacity loss for Scenario 4.

	ACIR [dB]
	Capacity loss

	20
	32.4%

	25
	14.1%

	30
	4.8%

	35
	1.9%

	40
	0.0%

	45
	0.3%


Table 2.  Downlink capacity loss for Scenario 4.

	ACIR [dB]
	Capacity loss

	20
	   22.3%

	25
	   12.2%

	30
	    4.9%

	35
	    2.0%

	40
	    0.7%

	45
	    0.5%


The capacity loss at 30 dB ACIR is on the order of 5% for both uplink and downlink, which is very similar to the results from the Band I co-existence simulations documented in TR25.942 [1], Section 8.1. When comparing the two sets of simulation assumptions, it is also quite clear that results should not differ very much, since the coupling loss at the cell edge is very similar. This is shown in the table below.

Table 3. Comparison of Scenario 4 with Band I simulation assumptions.

	
	Band I: UMTS 2100 Urban
	Band VIII: UMTS 900 Rural

	Cell range
	577 m (omni)
	5000 m (3-sector)

	Antenna gain
	11 dBi
	15 dBi

	MCL
	70 dB
	80 dB

	Propagation loss
at cell range
	Xia model

L=128.1 + 37.6log(0.577) = 119.1 dB
	Hata model (open area)

L = 95.6 + 34.1 log(5) = 119.4 dB

	Total coupling loss 
at cell range
	119.1 – 11 = 108.1 dB
	119.4 – 15 dBi = 104.4 dB


The capacity loss in case of co-existence will also depend on cell layout, but the main determining factor is the distribution of coupling loss values, which in turn is scaled with the coupling loss at the cell edge and truncated by the MCL. MCL is increased from 70 dB to 80 dB in Scenario 4. That change should decrease the capacity loss somewhat compared to the Band I simulations. The other minor changes to simulation assumptions should not have any considerable effect.

Conclusion

First simulation results are presented for the rural area UMTS-UMTS scenario 4. The capacity loss is similar to what was earlier demonstrated for Band I in Urban environment. This should also be the case, since the coupling loss at the cell edge is similar in Band I Urban and UMTS900 Scenario 4.

References

[1]
3GPP TR 25.942 V6.4.0 (2005-03), “3rd Generation Partnership Project; Technical Specification Group Radio Access Networks; Radio Frequency (RF) system scenarios (Release 6)”.
[2]
“UMTS900 simulation assumptions (V4)”, submitted as part of 3GPP Tdoc R4-050366, “UMTS900 simulation assumptions conference call report”, Nortel Networks.

Annex. Simulation assumptions for Scenario 4

(As described in [2]. Other assumptions are taken from TR25.942 [1])

3.4. Scenario_4

· 2x5 MHz uncoordinated operation between UMTS macrocell and UMTS macrocell
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Figure 3: 2x5 MHz uncoordinated operation

Carrier separation between two UMTS networks is of 5 MHz. The cell range is of  4000 m. As shown in figure 3, the BS of network B is located at the cell edge of network A.

Table 4:  Summary of UMTS900/UMTS900 simulation parameters for Scenario 4

	Scenario_4


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

	Simulation cases


	UMTS victims on both uplink and downlink. 2 simulation cases.

1)  Downlink

-WCDMA victim

2)Uplink

- WCDMA victim 

Run simulations with various ACIRs by considering a center frequency separation of 5.0 MHz.

	Network layout


	· As shown in figure 3 above

- Rural environment

- 3-sector configuration

-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 3)
-Worst-case shift between operators, Operator A’s WCDMA site is located at Operator B’s WCDMA cell edge



	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° 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 

· CS64 (optional simulation case)

· Eb/Nt target (downlink)= xx for CS64

· Eb/Nt target (uplink) = xx for CS64

	
	
	

	Propagation

model
	WCDMA
	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 

	
	
	

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

· 

· Processing gain is changed to 26.8 dB for 8 kbps, ( x dB for CS64)

· Thermal noise level is raised to -96  dBm for downlink

	
	
	

	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

· (Levels for CS64 tbd)

	
	
	

	Capacity
	WCDMA
	Capacity loss versus ACIR as per TR 25.942

	
	
	

	ACIR
	WCDMA to WCDMA
	As per spectrum masks defined in TS 25.101, TS 25.104.

	
	
	


�PAGE \# "'Page: '#'�'"  ��The scenario concerns only UMTS-to-UMTS interference, no GSM interference.


�PAGE \# "'Page: '#'�'"  ��This is a change from 25.942, which does not specify CPICH power, only total control channel power (CPICH was introduced late in the standards process). This proposed CPICH power is now be greater than the total CCH power! Ericsson proposes to not specify CPICHP power, only the total CCH power as before. We propose 33 dBm (10%) as total CCH power. 





