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1. Introduction

UMTS900 simulation assumptions for scenarios 1, 2, 3, 4 have been agreed following the conference call of 2005-03-30. The objective of this document is to propose the interference analysis assumptions for scenario 6, which is the co-existence between UMTS macrocell and GSM picocell in urban environment.
2. Interference analysis method 
For the scenario 6, GSM pico BTS is situated inside of a building, UMTS macro BTS antenna is installed on the top of a building, the simulation assumption is not easy to establish, the simulation results will depend the validity of simulation assumptions. It is proposed to analyze the interference from UMTS UE to GSM pico-BTS by link analysis without performing Monte-Carlo simulation.

The network layout is given in figure 1 below. UMTS UE is situated inside of the building and connected to the macro BS, it will interfere GSM pico-BTS.
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Figure 1: UMTS macrocell and GSM picocell co-existence interference analysis network layout

The objective is to analyze the interference from UMTS UE to GSM pico-BTS, the impact on GSM link budget is to be evaluated with the interference margin for the protection of GSM uplink against the interference from UMTS UE.

The Interference analysis follow the following steps :
1) Outdoor UMTS UE Tx power distribution
UMTS network layout is given in the figure 2 below. Monte-carlo simulations with the single UMTS network by generating all UEs randomly in outdoor will be performed with the method described in TR25.942. The UE Tx power distribution can be obtained in the form indicated by figure 3. 
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Figure 2: UMTS macrocellular network layout

Figure 3: Outdoor UMTS UE Tx power distribution
Two typical UMTS UE TX powers are the transmitted power at 90% and at 50%.
2) Determination of indoor UE Tx power
Indoor UE Tx power = Outdoor UE Tx power – IPF




(1)
Where IPF (Indoor Penetration factor) represents the penetration loss, 15 dB and 10 dB can be used, IPF = 15 dB represents the UEs on lower floors, and IPF=10 dB represents UEs on higher floors.
3) Determination of UE Tx power in GSM receiving channel
UE Tx power in GSM channel = UE Tx power – ACLRdf



(2)   
Where UE Tx power is the UMTS UE indoor Tx power obtained by step 2). ACLRdf is the attenuation which can be obtained from UMTS UE spectrum mask defined in TS25.101 at UMTS – GSM carrier separation df.
4) GSM picocell link budget without UMTS interference
GSM picocellular link budget can be established based on the link budget model of GSM900 small cell link budget example given in 3GPP TR101.362 V8.3.0 by using GSM pico BTS performance defined in 3GPP TS45.005.
5) Estimation of maximum indoor coverage range with balanced GSM link budget on uplink and downlink
GSM picocellular indoor maximum ceverage range can be determined by using the maximum allowable patholss obtained from the balanced link budget of setp 4). The Walfishi-Ikegami model is proposed as the corridor propagation model for the calculation of maximum indoor coverage range:

Lb = 42.6 + 26*log(d) + 20*log(f) 





(3)
6) Determination of interference margin on GSM uplink
An uplink interference margin is to be added in the GSM picocellular link budget in order to take into account the interference from UMTS UE, the interference margin is determined as


GSM UL Interference margin = UE Tx power in GSM channel – MCL


(4)

7) GSM picocell range variation due to interference margin
Repeat steps 4) and 5) with the inclusion of Uplink interference margin, the GSM  indoor picocell range variation can be obtained.
UMTS BS & UE performance characteristics are referred to TS25.104 and TS25.101. GSM pico-BTS and MS performance characteristics are referred to 3GPP spec TS45005.   

By considering that GSM picocell frequencies will not be necessary placed at the border of GSM sub-band adjacent to UMTS carrier, it is proposed to analyze two typical carrier separations: 2.8 MHz and 4.8 MHz.

3. Link analysis assumptions for scenario 6

	
	UMTS macrocell
	GSM picocell

	Cell range (m)
	500
	

	Indoor penetration factor (IPF) (dB)
	10,   15
	

	Carrier separation (MHz)
	2.8,           4.8

	UMTS network layout
	As shown in figure 2 above

	UMTS BS antenna height (m)
	30 

	UMTS simulation assumptions
	Same as for scenario 1


	
	UMTS macrocell
	GSM picocell

	
	BS
	UE
	BTS
	MS

	Maximum Tx power (dBm)
	43
	21
	-20 
	33

	Antenna height (m)
	30
	1.5
	3
	1.5

	Antenna gain
	11
	0
	0
	0

	Noise floor (dBm)
	-103
	-96
	-97
	-111

	Reference sensitivity (dBm)
	-121
	-114
	-88
	-102

	Spectrum mask
	TS25.104
	TS25.101
	TS45005
	TS45005

	Blocking characteristics
	TS25.104
	TS25.101
	TS45005
	TS45005

	MCL (dB)
	70+IPF
	
	45
	


4. Conclusion & proposal

It is proposed for Ran_4 to discuss this proposal and agree the method proposed in this contribution as interference analysis for scenario 6.
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