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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 (UL 880-915MHz, DL 925-960MHz).
In 3GPP RAN WG4 meeting #35, the simulation assumptions for scenarios 1 to 4 was agreed [2]. The scenarios 1 to 4 are:
· 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
The details for the scenario 6 were discussed in the teleconference on August the 11th and on the “Bands” reflector during the following days [3].
In this contribution analysis for the scenario 6 is presented.
2 Analysis
2.1 STEP 1, WCDMA UE output power
UMTS UE output power statistics were captured from the scenario 1 UL simulations. UE maximum output power was set to +21dBm.
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Figure 1. WCDMA UE output power statistics in the scenario 1
In the scenario 6 assumptions [3] it was agreed that the interference analysis for indoor GSM BS should be performed with 50% and 90% points of the CDF that correspond the WCDMA UE output powers of -32.5dBm and -24dBm respectively. Assuming that the IPF is 15dB the P50%,UE= -32.5dBm+15dB= -17.5dBm and P90%,UE= 24.0dBm+15dB= -9.0dBm.
As the intention is to study the impact of WCDMA UE interference to indoor GSM BS (equal to BS blocking) analysis for 1-10-4 probability for the WCDMA UE output power is also done. 99.99% point in the CDF corresponds to -15dBm UE output power. Again assuming that the IPF is 15dB the PMAX,UE= -15dBm+15dB= 0dBm.
2.2 STEP 2, WCDMA UE ACLR to GSM
The ACLR of the WCDMA UE for carrier offsets of 2.8MHz and 4.8MHz are shown in figure below:

ACLR2.8Meg= 30dB
ACLR4.8Meg= 43dB
[image: image3.emf]-30

UP LINK

-43


Figure 2. WCDMA UE emissions to GSM

2.3 STEP 3, WCDMA UE interference to indoor GSM BS
The C/I margin and UE required output power for of GSM UE at the indoor cell edge is calculated with and without the WCDMA interference for 2.8MHz and 4.8MHz carrier offsets.

· COST231 indoor propagation model is used for the indoor path loss calculation:

PL( R)  ( dB) = 37  + 30 Log (R)





(1)

Where R is the distance in meters.

· GSM UE maximum distance from the indoor BS is 50m.
· WCDMA UE min distance from the indoor BS is assumed to be 3m or 15m.
· MCL to indoor BS is expected to be 45dB.

· GSM indoor BS noise floor of -94dBm is used

· Interference margin of 10dB is used

· GSM C/I of 6dB is used

Below the calculation for worst case scenario, PMAX,UE= 0dBm, and 3m separation between the interfering UE and GSM indoor BS is shown as example. The results for other cases have been summarized in 
Table 1. Analysis for worst case scenario
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Distance 50 m Distance 3 m

GSM UE PL towards PICO 88.0 dB

WCDMA UE PL towards PICO

MCL=45dB 51.3 dB

GSM Pout 33 dBm WCDMA Pout 0 dBm

Antenna gain + body loss 0 dB Antenna gain + body loss 0 dB

ACP 30 dB

Level at PICO BS -55.0 dBm ACP level at PICO BS -81.3 dBm

PICO BS noise floor -94 dBm

Required signal power

at indoor BS antenna -65.1 dBm

Interference margin M 10 dB Signal power at GSM UE antenna 22.9 dBm

GSM C/I 6 dBm

Required signal power

at indoor BS antenna

-78 dBm

MARGIN without interference 23.0 dB MARGIN with interference 10.1 dB


Table 2. Interference analysis for 2.8MHZ carrier offset


[image: image5.emf]MARGIN 2.8MHz (30dB ACP) 3m 15m GSM UE OUTPUT POWER 2.8MHz (30dB ACP) 3m 15m

Without interference 23.0 23.0 dB Without interference 10.0 10.0 dBm

99.99% 10.1 22.4 dB 99.99% 22.9 10.6 dBm

90% 17.8 23.0 dB 90% 15.2 10.0 dBm

50% 21.8 23.0 dB 50% 11.2 10.0 dBm


Table 3. Interference analysis for 4.8MHZ carrier offset

[image: image6.emf]MARGIN 4.8MHz (43dB ACP) 3m 15m GSM UE OUTPUT POWER 4.8MHz (43dB ACP) 3m 15m

Without interference 23.0 23.0 dB Without interference 10.0 10.0 dBm

99.99% 20.2 23.0 dB 99.99% 12.8 10.0 dBm

90% 22.5 23.0 dB 90% 10.5 10.0 dBm

50% 23.0 23.0 dB 50% 10.0 10.0 dBm


The margin in interference free scenario is 23dB.
The margin for 2.8MHz case is at least 10.1dB with the WCDMA interference.

The margin for 4.8MHz case is at least 20.2dB with the WCDMA interference.

3 Conclusion

In this contribution analysis for the scenario 6 is presented. The C/I margin for of GSM UE at the indoor cell edge has been calculated with and without the WCDMA interference for 2.8MHz and 4.8MHz carrier offsets. The margin for 2.8MHz and 4.8MHz case is at least 10.1dB and 20.2dB respectively.
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		SCENARIO 6

		GSM UE								WCDMA UE

		Distance		50		m				Distance		3		m

		Floors		0						Floors		0

		GSM UE PL towards PICO		88.0		dB				WCDMA UE PL towards PICO
MCL=45dB		51.3		dB

		GSM Pout		33		dBm				WCDMA Pout		0		dBm

		Antenna gain + body loss		0		dB				Antenna gain + body loss		0		dB

										ACP		30		dB

		Level at PICO BS		-55.0		dBm				ACP level at PICO BS		-81.3		dBm

		PICO BS noise floor		-94		dBm				Required signal power
at indoor BS antenna		-65.1		dBm

		Interference margin M		10		dB				Signal power at GSM UE antenna		22.9		dBm

		GSM C/I		6		dBm

		Required signal power
at indoor BS antenna		-78		dBm

		MARGIN without interference		23.0		dB				MARGIN with interference		10.1		dB

		MARGIN 2.8MHz (30dB ACP)		3m		15m				GSM UE OUTPUT POWER 2.8MHz (30dB ACP)		3m		15m

		Without interference		23.0		23.0		dB		Without interference		10.0		10.0		dBm

		99.99%		10.1		22.4		dB		99.99%		22.9		10.6		dBm

		90%		17.8		23.0		dB		90%		15.2		10.0		dBm

		50%		21.8		23.0		dB		50%		11.2		10.0		dBm

		MARGIN 4.8MHz (43dB ACP)		3m		15m				GSM UE OUTPUT POWER 4.8MHz (43dB ACP)		3m		15m

		Without interference		23.0		23.0		dB		Without interference		10.0		10.0		dBm

		99.99%		20.2		23.0		dB		99.99%		12.8		10.0		dBm

		90%		22.5		23.0		dB		90%		10.5		10.0		dBm

		50%		23.0		23.0		dB		50%		10.0		10.0		dBm
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		SCENARIO 6

		GSM UE								WCDMA UE

		Distance		50		m				Distance		3		m

		Floors		0						Floors		0

		GSM UE PL towards PICO		88.0		dB				WCDMA UE PL towards PICO
MCL=45dB		51.3		dB

		GSM Pout		33		dBm				WCDMA Pout		0		dBm

		Antenna gain + body loss		0		dB				Antenna gain + body loss		0		dB

										ACP		30		dB

		Level at PICO BS		-55.0		dBm				ACP level at PICO BS		-81.3		dBm

		PICO BS noise floor		-94		dBm				Required signal power
at indoor BS antenna		-65.1		dBm

		Interference margin M		10		dB				Signal power at GSM UE antenna		22.9		dBm

		GSM C/I		6		dBm

		Required signal power
at indoor BS antenna		-78		dBm

		MARGIN without interference		23.0		dB				MARGIN with interference		10.1		dB

		MARGIN 2.8MHz (30dB ACP)		3m		15m				GSM UE OUTPUT POWER 2.8MHz (30dB ACP)		3m		15m

		Without interference		23.0		23.0		dB		Without interference		10.0		10.0		dBm

		99.99%		10.1		22.4		dB		99.99%		22.9		10.6		dBm

		90%		17.8		23.0		dB		90%		15.2		10.0		dBm

		50%		21.8		23.0		dB		50%		11.2		10.0		dBm

		MARGIN 4.8MHz (43dB ACP)		3m		15m				GSM UE OUTPUT POWER 4.8MHz (43dB ACP)		3m		15m

		Without interference		23.0		23.0		dB		Without interference		10.0		10.0		dBm

		99.99%		20.2		23.0		dB		99.99%		12.8		10.0		dBm

		90%		22.5		23.0		dB		90%		10.5		10.0		dBm

		50%		23.0		23.0		dB		50%		10.0		10.0		dBm
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		SCENARIO 6

		GSM UE								WCDMA UE

		Distance		50		m				Distance		3		m

		Floors		0						Floors		0

		GSM UE PL towards PICO		88.0		dB				WCDMA UE PL towards PICO
MCL=45dB		51.3		dB

		GSM Pout		33		dBm				WCDMA Pout		0		dBm

		Antenna gain + body loss		0		dB				Antenna gain + body loss		0		dB

										ACP		30		dB

		Level at PICO BS		-55.0		dBm				ACP level at PICO BS		-81.3		dBm

		PICO BS noise floor		-94		dBm				Required signal power
at indoor BS antenna		-65.1		dBm

		Interference margin M		10		dB				Signal power at GSM UE antenna		22.9		dBm

		GSM C/I		6		dBm

		Required signal power
at indoor BS antenna		-78		dBm

		MARGIN without interference		23.0		dB				MARGIN with interference		10.1		dB

		MARGIN 2.8MHz (30dB ACP)		3m		15m				GSM UE OUTPUT POWER 2.8MHz (30dB ACP)		3m		15m

		Without interference		23.0		23.0		dB		Without interference		10.0		10.0		dBm

		99.99%		10.1		22.4		dB		99.99%		22.9		10.6		dBm

		90%		17.8		23.0		dB		90%		15.2		10.0		dBm

		50%		21.8		23.0		dB		50%		11.2		10.0		dBm

		MARGIN 4.8MHz (43dB ACP)		3m		15m				GSM UE OUTPUT POWER 4.8MHz (43dB ACP)		3m		15m

		Without interference		23.0		23.0		dB		Without interference		10.0		10.0		dBm

		99.99%		20.2		23.0		dB		99.99%		12.8		10.0		dBm

		90%		22.5		23.0		dB		90%		10.5		10.0		dBm

		50%		23.0		23.0		dB		50%		10.0		10.0		dBm
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