
3GPP TSG RAN WG4 (Radio) Meeting #28
R4-030767
Sophia Antipolis, France, 18 - 22 August 2003

Source: 
Motorola

Title: 
UMTS 850 / GSM coexistence simulation results for the downlink scenarios
Agenda Item:
6.3
Document for:
Discussion
1. Introduction

The UMTS 850 work item [1] was approved in the 3GPP TSG-RAN meeting #18 and was further revised in 3GPP TSG-RAN #19 [2]. The purpose of the UMTS 850 work item includes:

· To generate a technical report summarizing the study of UMTS 850 co-existence with GPRS/EDGE, TIA/EIA-136, TIA/EIA/IS-95 and AMPS,

· To modify UMTS documents (e.g., technical specifications) to support the 850 MHz band, and

· To study issues related to UMTS 850.

Interference scenarios and simulation assumptions for the 850 MHz band were agreed upon within T1P1 and T1P1.2 and were approved at 3GPP TSG RAN WG4 meeting #27 (document R4#27(03)0558 [3]).

As discussed on the RAN4 reflector, it was decided to use 12 dBi BS antenna gains, as agreed in T1P1 and T1P1.2, but mistakenly reported in R4#27(03)0558 as 11 dBi BS antenna gains.

Coexistence of GSM carriers and WCDMA carriers of the same duplex direction are assumed. As a consequence, interference scenarios that we will consider for the downlink UMTS850 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, simulations will be run using the WCDMA ACLR values specified in 3GPP, in order to evaluate the impact of WCDMA BS interference on GSM MS.

The results presented below have been presented to T1P1.2 on August 6th, 2003, under reference T1P1.2/2003-077.

2. ACIR modeling

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 2 scenarios are neglected compared to WCDMA ACS and ACLR contribution. Therefore previous equation leads to:
ACIR WCDMA(GSM, DL = ACLRWCDMA, BS
ACIR GSM(WCDMA, DL = ACSWCDMA, UE
3. Downlink system capacity

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: 
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4. WCDMA victim scenario

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. The GSM carrier interfering with the WCDMA is assumed to be a BCCH carrier (transmitting continuously at full power, i.e. 40 dBm).

The WCDMA system is then 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 and Figure 1 below, for both environments (urban and suburban).

	ACIR
	Capacity loss in suburban environment
	Capacity loss in urban environment

	20
	3.7 %
	5.6 %

	25
	1.2 %
	2.0 %

	30
	0.5 %
	0.7 %

	35
	0.2 %
	0.4 %


Table 1. WCDMA DL capacity loss
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Fig 1. WCDMA DL capacity loss as a function of ACIR (WCDMA MS ACS)

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

5. GSM victim scenario

GSM system is loaded to 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 0.15 % in suburban environments and 0.10 % in urban environments.

When introducing WCDMA BS interference by loading WCDMA up to its nominal capacity (capacity leading to 5% system outage when operating alone), GSM system outage is increased to 0.16 % in suburban environments and 0.11 % in urban environments. 

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).

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 850 MHz bands would not be significant, as far as the downlink scenario is concerned. 

On the contrary, WCDMA UE ACS values must be chosen carefully in order to avoid a severe WCDMA system capacity reduction in downlink. A 30 dB value to the closest GSM carrier at 2.7 MHz offset (with 0.8 dB / 200 kHz roll-off) is an acceptable value.
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