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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 6 are specified in [1]. This contribution shows results for Scenarios 1 to 4. The methodologies used to simulate and analyze the scenario are based on [2]. Reference ACIR values [3] were agreed in the UMTS900 Phone Conference #5 (09-26).

Simulation results Scenario 1

(2x5 MHz uncoordinated operation between UMTS macro cell and GSM macro cell, 500 m cell range)

The capacity loss for UMTS uplink and downlink and outage degradation for GSM uplink and downlink from simulations of Scenario 1 are shown in the figures and tables below. The assumptions used for this scenario are described in [1], section 4.2.1. Additional assumptions are listed in the Annex. Note that ACIR refers to the GSM frequency closest to the WCDMA band. Reference ACIR values (for 2.8 MHz frequency separation) are depicted as vertical lines (dotted).
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Figure 1: Downlink capacity loss, WCDMA victim.
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Figure 2: Uplink capacity loss, WCDMA victim.
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Figure 3: Downlink outage degradation, GSM victim.
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Figure 4: Uplink outage degradation, GSM victim.

Table 1. WCDMA uplink capacity loss for Scenario 1.

	ACIR [dB]
	Capacity loss

	32
	63.9%

	35
	29.3%

	37
	18.6%

	40
	9.6%

	45
	3.1%

	50
	1.1%


Table 2.  WCDMA downlink capacity loss for Scenario 1.

	ACIR [dB]
	Capacity loss

	15
	21.0%

	20
	9.3%

	25
	3.7%

	30
	1.3%

	35
	0.7%

	40
	       0.4%

	50
	       0.3%


Table 3. GSM uplink outage degradation for Scenario 1.

	ACIR [dB]
	Outage degradation

	2
	0.04%

	5
	0.01%

	10
	0.0%

	20
	0.0%

	30
	0.0%

	40
	0.0%

	50
	0.0%


Table 4.  GSM downlink outage degradation for Scenario 1.

	ACIR [dB]
	Outage degradation

	15
	   36.8%

	20
	   22.6%

	25
	    12.2%

	30
	    5.8%

	35
	    2.1%

	40
	    0.6%

	50
	0.0%


Conclusion

Simulation results are presented for the urban area UMTS-GSM Scenario 1. WCDMA capacity loss is more significant on the uplink than the downlink at corresponding ACIR values. GSM outage degradation on the uplink is negligible, but more pronounced on the downlink, e.g. about 6% for ACIR at 30 dB. At the reference ACIR values, most impact is obtained for WCDMA uplink with about 6% outage at ACIR 42.4 dB.

Simulation results Scenario 2

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

The capacity loss for UMTS uplink and downlink and outage degradation for GSM uplink and downlink from simulations of Scenario 2 are shown in the figures and tables below. The assumptions used for this scenario are described in [1], section 4.2.2. Additional assumptions are listed in the Annex. Note that ACIR refers to the GSM frequency closest to the WCDMA band. Reference ACIR values (for 2.8 MHz frequency separation) are depicted as vertical lines (dotted).
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Figure 5: Downlink capacity loss, WCDMA victim.
[image: image6.wmf] 


Figure 6: Uplink capacity loss, WCDMA victim.
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Figure 7: Downlink outage degradation, GSM victim.
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Figure 8: Uplink outage degradation, GSM victim.

Table 5. WCDMA uplink capacity loss for Scenario 2.

	ACIR [dB]
	Capacity loss

	30
	25.8%

	35
	8.2%

	40
	2.6%

	50
	0.2%


Table 6.  WCDMA downlink capacity loss for Scenario 2.

	ACIR [dB]
	Capacity loss

	15
	   13.9%

	20
	   5.5%

	25
	    2.1%

	30
	    1.3%

	35
	    0.9%

	40
	    0.2%

	50
	0.3%


Table 7. GSM uplink outage degradation for Scenario 2.

	ACIR [dB]
	Capacity loss

	2
	0.1%

	5
	0.04%

	10
	0.01%

	20
	0.0%

	40
	0.0%

	50
	0.0%


Table 8.  GSM downlink outage degradation for Scenario 2.

	ACIR [dB]
	Capacity loss

	15
	   37.2%

	20
	   21.8%

	25
	   10.8%

	30
	    4.3%

	35
	    1.4%

	40
	    0.4%

	50
	0.01%


Conclusion

Simulation results are presented for the rural area UMTS-GSM Scenario 2. As for Scenario 1, WCDMA capacity loss is more significant on the uplink than on the downlink at corresponding ACIR values, e.g. about 1% on the downlink and 8% on the uplink at an ACIR of 35 dB. GSM outage degradation on the uplink is negligible, but more pronounced on the downlink, e.g. about 4% for ACIR at 30 dB. At the reference ACIR values (at 2.8 MHz), the impact is most significant for WCDMA. However, the capacity loss is small in all cases.

Simulation results Scenario 3

(2x10 MHz “sandwich” coordinated operation between UMTS macro cell and GSM macro cell, 5000 m cell range)

The capacity loss for UMTS uplink and downlink from simulations of Scenario 3 is shown in the figures and tables below. The assumptions used for this scenario are described in [1], section 4.2.3. Additional assumptions are listed in the Annex. Note that ACIR refers to the GSM frequency closest to the WCDMA band. Reference ACIR values (for 2.8 MHz frequency separation) are depicted as vertical lines (dotted).

The simulations were performed for two load cases: one GSM carrier per sector (6+6 carrier frequencies) respectively two GSM carriers per sector (12+12 carrier frequencies). For the uplink simulations, the scenario specified GSM UE power control off. However, the tables and figures show results for power control activated. For comparison, simulation results for power control off are shown as well in Figures 9 and 10.
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Figure 9: Uplink capacity loss, WCDMA victim and one GSM carrier per sector. 
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Figure 10: Uplink capacity loss, WCDMA victim and two GSM carriers per sector. 
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Figure 11: Downlink capacity loss, WCDMA victim. One respectively two GSM carriers per sector. 

Table 9. WCDMA uplink capacity loss for Scenario 3, with GSM UE power control.

	ACIR [dB]
	Capacity loss 6+6
	Capacity loss 12+12

	20
	59.0%
	60.2%

	25
	17.4%
	18.6%

	30
	5.7%
	5.9%

	35
	1.7%
	2.1%

	40
	0.6%
	0.8%

	45
	0.2%
	0.3%

	50
	0.1%
	0.2%


Table 10.  WCDMA downlink capacity loss for Scenario 3.

	ACIR [dB]
	Capacity loss 6+6
	Capacity loss 12+12

	10
	   9.8%
	11.1%

	15
	   3.5%
	3.6%

	20
	    1.1%
	1.3%

	25
	    0.4%
	0.4%

	30
	    0.0%
	0.2%

	35
	0.1%
	0.0%

	40
	    0.1%
	0.1%

	50
	0.1%
	0.1%


Conclusion

Simulation results are presented for the rural area UMTS-GSM Scenario 3 with WCDMA as the victim system. The WCDMA uplink capacity loss is large when no GSM power control is employed. However the loss becomes small when power control is on and ACIR is 35 dB or higher. The downlink capacity loss is small for ACIR at 20 dB or higher. Thus, at the reference ACIR levels, the impact on capacity is small. The difference between the two GSM load cases is small (one carrier per sector respectively two carriers per sector). The reason is probably that the frequency separation from the WCDMA band for the additional frequencies is comparably large, making their contribution to the GSM generated WCDMA interference small. 

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 figures and tables below. The assumptions used for this scenario are described in [1], section 4.2.4. Additional assumptions are listed in the Annex. Note that ACIR refers to the GSM frequency closest to the WCDMA band. Reference ACIR values (for 2.8 MHz frequency separation) are depicted as vertical lines (dotted).
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Figure 12: Downlink capacity loss, WCDMA victim.
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Figure 13: Uplink capacity loss, WCDMA victim.

Table 11. Uplink capacity loss for Scenario 4.

	ACIR [dB]
	Capacity loss

	15
	19.9%

	20
	7.3%

	25
	2.4%

	30
	0.8%

	35
	0.3%

	40
	0.1%

	50
	0.0%


Table 12.  Downlink capacity loss for Scenario 4.

	ACIR [dB]
	Capacity loss

	15
	21.5%

	20
	   9.3%

	25
	   3.4%

	30
	    0.9%

	35
	    0.5%

	40
	    0.2%

	50
	    0.0%


Conclusion

Simulation results are presented for the rural area UMTS-UMTS scenario 4. The capacity loss at 30 dB ACIR is of the order 1% for both uplink and downlink. At the reference ACIR levels, the capacity loss is small (below 1%).

References
[1]   3GPP TR 25.816 V0.1.0 (2005-09), ” 3rd Generation Partnership Project; Technical Specification Group TSG RAN; UMTS 900 MHz Work Item Technical Report (Release 7)”.
[2]
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)”.

[3]
“ACIR for UMTS UL/DL as victim and for GSM UL/DL as victim”, 3GPP Tdoc R4-051206.

Annex. Additional simulation assumptions for Scenarios 1 to 4

Additional simulation assumptions used for the Scenarios 1 to 4 that might impact the results are:

· Correlation of lognormal fading values for a user with respect to different base stations:

· correlation 0 for base stations at different sites;

· correlation 1 for base stations in the same site.

· Same ACIR value applied to all GSM frequencies when GSM is the victim system.

· Unless otherwise stated, one GSM carrier per sector is employed. 

