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1 Introduction

The 3GPP TSG-RAN meeting #26 approved the work item on UMTS900. To develop necessary technical specifications for the introduction of UMTS in the 900 MHz band, it was decided to perform coexistence studies between UMTS and GSM networks operating in adjacent channels. For this purpose, six simulation scenarios for UMTS900 were agreed at the RAN TSG WG4 meeting #34. The simulation assumptions for Scenarios 1 to 4 are summarized in R4-U900assumption_v4_agreed, which is submitted as a part of [1].
This contribution considers Scenario 2 proposed in [1], which is uncoordinated operation of UMTS and GSM macro-cell networks in rural area and adjacent radio channels with a centre frequency separation of 2.8 MHz. The worst-case shift between the cell-sites of the two networks is assumed, i.e. the base stations of the interfering network are located at the edge of the cell coverage of the victim network. 

The following four cases are studied:

1. GSM UE interferes with UMTS BS  (i.e., victim UMTS UL)

2. GSM BS interferes with UMTS UE  (i.e., victim UMTS DL)

3. UMTS UE interferes with GSM BS  (i.e., victim GSM UL)

4. UMTS BS interferes with GSM UE  (i.e., victim GSM DL)

Capacity loss versus Adjacent Channel Interference Power Ratio (ACIR) is simulated by Monte Carlo method for 8kbps speech service.

2 Simulation Model and Results
The simulation assumptions specified in R4-U900assumption_v4_agreed [1] are used for all four cases. In addition, the simulations apply the methodology given in [1] and [2]. In all cases below, we ignore the interference caused by the victim network to the interfering network.

The cell radius for macro UMTS900 and macro GSM900 networks is 2500 m in rural area. It is assumed that 5 GHz is allocated to the GSM network. Therefore, 24 carriers are available which are configured in a 4/12 reuse pattern. 12 carriers are used as BCCH channel and the other 12 are used as non-BCCH channel.
2.1 Victim UMTS UL (GSM UE interferes with UMTS BS)
The UMTS UL baseline capacity that maintains a 6dB network noise rise without interference from GSM system is simulated first. In the next step, the impact of GSM interference on the capacity of the victim UMTS network for various ACIR is taken into account. ACIR, which is a combined effect of Adjacent Channel Leakage Ratio (ACLR) of the interfering GSM UE and Adjacent Channel Selectivity (ACS) of the victim UMTS BS, is determined in the first order by ACS of UMTS BS.
The results are presented in Fig. 1 and Table 1.
	ACIR (dB)
	Capacity Loss in UL

	35
	5.7 %

	40
	2 %

	45
	1 %

	50
	Negligible


Table 1.  UMTS900 UL capacity loss
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Figure 1:  The UL capacity loss vs ACIR for a UMTS900 network in coexistence Scenario 2.

2.2 Victim UMTS DL (GSM BS interferes with UMTS UE)
The UMTS DL baseline capacity is defined as the number of users loaded in the system without external GSM interference such that 95% of users achieve an SIR equal to target Eb/No-0.5 dB (i.e. 5% users  are in outage). This capacity is simulated first. In the next step, the interference from GSM BS (BCCH channel) to UMTS UE is considered and the capacity of the victim UMTS network for a range of ACIR is determined to maintain 5% mean outage probability. ACIR, which is a combined effect of Adjacent Channel Leakage Ratio (ACLR) of the interfering GSM BS and Adjacent Channel Selectivity (ACS) of the victim UMTS UE, is determined in the first order by ACS of UMTS UE

The results are presented in Fig. 1 and Table 2.

	ACIR (dB)
	Capacity Loss in DL

	25
	0.87 %

	30
	0.30 %

	35
	0.09 %


Table 2. UMTS900 DL capacity loss
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Figure 2:  The DL capacity loss vs ACIR for a UMTS900 network in coexistence Scenario 2.

2.3 Victim GSM UL (UMTS UE interferes with GSM BS)
GSM UL is simulated first without UMTS interference. For this purpose, the GSM system is loaded to the maximum number of users; i.e. 1 user per slot per sector, since 1 carrier per sector has been considered. In the next step, the outage of the GSM network is determined with the presence of the UMTS interference, where the UMTS network is loaded to its baseline capacity leading to 6 dB noise rise. The interference from UMTS UE to GSM BS is modelled according to the UE emission mask specified in 25.101.
The simulations showed that the increase of the GSM system outage probability due to interference from the UMTS network in adjacent band is negligible in rural area.
2.4 Victim GSM DL (UMTS BS interferes with GSM UE)
The same procedure used for the victim GSM UL is applied for this case. A non-BCCH GSM channel with power control is considered. In addition, it was assumed that UMTS BSs transmit with maximum power resulting in the worst cast interference to the GSM network. The interference from UMTS BS to GSM MS is modelled according to the BS emission mask specified in 25.104.
The simulations demonstrated that the performance degradation of GSM network in terms of outage probability due to interference from the UMTS network in adjacent band is negligible in rural area.
3 Conclusion

In this contribution, the simulation results for the coexistence between UMTS and GSM systems in the 900 MHz band are presented for Scenario 2. It is a macro-cell to macro-cell scenario with worst-case base station shift. The networks operate in an uncoordinated manner in a rural area. The networks transmit on adjacent radio channels with a centre frequency separation of 2.8 MHz. For the case GSM interferer - UMTS victim, the capacity loss versus ACIR is simulated for UL and DL. In the case of UMTS interferer - GSM victim, the GSM outage degradation is analysed for UL and DL.

For the UMTS victim case it is shown that the UL capacity loss is about 5.7 % for an ACIR of 35 dB. If the ACIR is increases to 45 dB, the UMTS UL capacity loss becomes about 1 %. The UMTS DL capacity loss becomes less than 1% for an ACIR of 25 dB as shown in Table 2, which indicates that the interference from GSM BS to UMTS UE is negligible when ACS of UMTS UE is of 25 dB.

For the GSM victim case, the impact of UMTS on GSM is negligible both for UL and DL.
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