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1 Introduction
The UMTS 900 work item [1] was approved in the 3GPP TSG-RAN meeting #26 in December 2004. The purpose of the UMTS 900 work item is to produce the necessary UMTS900 Technical Specifications in order to allow the introduction of UMTS in the 900 MHz band. The band to be considered is as follows:
· 880 – 915 MHz: Up-link (UE transmit, Node B receive)

· 925 – 960 MHz: Down-link (Node B transmit, UE receive)
At last 3GPP RAN WG4 meeting #34, it was agreed that the following six simulation scenarios listed in [2] will be studied: 

· Scenario 1: UMTS macro vs GSM macro, in urban environment, uncoordinated, both UMTS and GSM being victim
· Scenario 2: UMTS macro vs GSM macro, in rural environment, uncoordinated, both UMTS and GSM being victim
· Scenario 3: UMTS macro vs GSM macro, in rural environment, coordinated, UMTS victim
· Scenario 4: UMTS macro vs UMTS macro, in rural environment, uncoordinated
· Scenario 5: UMTS macro vs GSM micro, in urban environment, uncoordinated, GSM victim
· Scenario 6: UMTS macro vs GSM pico, in urban environment, uncoordinated, GSM victim
During the UMTS900 ad hoc conference call of March 30th 2005, UMTS900 simulation assumptions for Scenarios 1, 2, 3 and 4 were discussed [3]. During this conference call, it was agreed to set up UMTS900 simulation assumptions based on those used for UMTS850 and UMTS1800. Assumptions were finally approved after the conference call by correspondence [4]. 
Coexistence of GSM carriers and WCDMA carriers of the same duplex direction are assumed. As a consequence, the interference scenarios considered for the downlink UMTS900 study are:

· GSM BTS
( 
WCDMA UE

· WCDMA BS
( 
GSM MS

For the GSM BTS ( WCDMA UE scenario, the objective is to determine the appropriate value of WCDMA UE ACS for co-existence with GSM in adjacent bands.

For the WCDMA BS ( GSM MS scenario, simulations are run using the WCDMA ACLR values derived from the BS spectrum emission mask specified in 3GPP for other bands, in order to evaluate the impact of WCDMA BS interference on GSM MS.

For the uplink UMTS900 study, the interference scenarios considered are:

· GSM MS
( 
WCDMA BS

· WCDMA UE
( 
GSM BTS

For the GSM MS ( WCDMA BS scenario, the objective is to determine the appropriate value of WCDMA BS ACS for co-existence with GSM in adjacent bands.

For the WCDMA UE ( GSM BTS, simulations are run using the WCDMA ACLR values derived from the UE spectrum emission mask specified in 3GPP for other bands, in order to evaluate the impact of WCDMA UE interference on GSM BTS.

2 ACIR modelling
In this study, it is assumed that the operators use adjacent channels and that these mechanisms correspond to Adjacent Channel Leakage Ratio (ACLR) and Adjacent Channel Selectivity (ACS). The combination of these effects is termed Adjacent Channel Interference Ratio (ACIR) and can be expressed as:
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GSM ACS and ACLR contributions to the ACIR parameters for each one of the four scenarios are neglected compared to WCDMA ACS and ACLR contribution. Therefore, previous equation leads to:

ACIR WCDMA(GSM = ACLRWCDMA
ACIR GSM(WCDMA = ACSWCDMA

3 WCDMA System capacity
· For the downlink study:
WCDMA system capacity is defined in this study as the system loading that leads to 5% of system outage. 

System outage is said to occur when a communication link is unable to attain the required C/(N+I) ratio. An estimate of the system outage probability can be obtained by simulation using the following expression: 

[image: image2.wmf]users

of

no

Total

available

non

users

of

No

nterfered

i

users

of

No

Outage

System

-

+

=


· For the uplink study:
The Noise Rise criterion is used to characterize the WCDMA system performance in uplink, i.e. uplink WCDMA capacity is defined as the system loading which leads to 6 dB rise in the system noise floor.

4 WCDMA victim scenario simulation results
· For the downlink study:
WCDMA DL capacity loss when adding interference from GSM base stations has been simulated. For that purpose, a single GSM carrier per sector has been used. It is assumed that the GSM BTS transmits a BCCH on all 8 time slots, and thus transmits continuously at full power, i.e. 43 dBm.

The WCDMA system is loaded up to 5% outage. Capacity loss (i.e. the reduction in the WCDMA system capacity when the system is deployed in bands adjacent to GSM bands) versus ACIR is presented in Table 1 below.

	ACIR

dB
	Capacity loss in downlink 

	20
	7.2 %

	25
	2.4 %

	30
	0.8 %


Table 1. WCDMA DL capacity loss

As can be observed from Table 1, an ACIR requirement of 30 dB is appropriate to protect WCDMA DL from GSM DL interference. 

· For the uplink study:
WCDMA UL capacity loss when adding interference from GSM base stations has been simulated. For that purpose, a single GSM carrier per sector has been used. The GSM network is fully loaded (8 users per sector).

The WCDMA system is loaded up to an average of 6 dB noise rise at the WCDMA base stations. Capacity loss (i.e. the reduction in the WCDMA system capacity when the system is deployed in bands adjacent to GSM bands) versus ACIR is presented in Table 1 below.

	ACIR

dB
	Capacity loss in uplink 

	35
	17.6 %

	40
	5.3 %

	45
	2 %

	50
	0.5 %


Table 2. WCDMA UL capacity loss

5 GSM victim scenario

The GSM system is loaded to the maximum number of users (8 users per sector, since 1 carrier per sector has been considered). Monte Carlo simulation results indicated an estimated GSM system outage without any WCDMA interference of 0.06 % in downlink and 0.04 % in uplink.

In downlink, when introducing WCDMA BS interference by loading WCDMA up to its nominal capacity (capacity leading to 5% system outage when operating alone), the increase of the GSM system outage is negligible. It is to be noted that interference from GSM to WCDMA has also been applied (with an ACIR of 30 dB for the closest GSM carrier).

In uplink, when introducing WCDMA UE interference by loading WCDMA up to its nominal capacity (capacity leading to 6 dB noise rise when operating alone), the increase of the GSM system outage is also negligible. It is to be noted that interference from GSM to WCDMA has also been applied (with an ACIR of 50 dB for the closest GSM carrier).

6 Conclusion

The simulation results presented in this paper show that GSM system performance degradation caused by the deployment of a UMTS network in the same 900 MHz bands would not be significant, neither in downlink nor in uplink, when using the WCDMA ACLR values derived from the spectrum emission masks specified in 3GPP for other bands.
WCDMA UE ACS values and WCDMA BS ACS values must be chosen carefully in order to avoid WCDMA system capacity reduction in downlink and uplink. A 30 dB value to the closest GSM carrier at 2.8 MHz offset (with 0.8 dB / 200 kHz roll-off) is an acceptable value for WCDMA UE ACS. For WCDMA BS ACS, a 50 dB value is enough at 2.8 MHz offset (with 0.5 dB / 200 kHz roll-off).
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