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1. Introduction

UMTS900 simulation assumptions for scenarios 1, 2, 3, 4 have been agreed. The objective of this document is to propose the simulation assumptions for scenario 5, which is the co-existence between UMTS macrocell and GSM microcell in urban environment.
2. Scenario 5 : co-existence between UMTS macrocell and GSM microcell

2.1. Network layout
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Figure 1. UMTS macrocell and GSM microcell co-existence network layout

UMTS macrocell and GSM microcell co-existence network layout is shown in figure 1. The UMTS macrocellular network layout is the same structure as defined in scenario 1, tri-sector site with cell radius R=250m, Cell range 2R=500 m, and inter-cell distance 3R=750 m. GSM microcellular layout is the same as defined as a Manhattan-like structure in TR25.942 section 5.1.3.2.2, the parameters of the micro cells are the following:

- block size = 75 m;

- road width = 15 m;

- intersite distance between GSM micro cells = 180 m.

-  the number of micro cells in the micro-cellular scenario is 72.

2.2. System and site parameters 

UMTS macrocellular system and site parameters are the same as that defined in scenario 1, with antenna height of 30 meters, and antenna gain of 12 dBi by the inclusion of feeder cable loss. The propagation model will also be the same TR25.942 urban model used for scenario 1.

GSM microcell is omni-directional. Antenna height is proposed as 7 m, antenna gain is of 6 dBi with cable loss included (1 dB cable loss).
GSM microcell propagation model: The microcellular propagation model (two slope model) described in TR25.942 section 5.1.4.3 is to be used. 
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The pathloss slope before the break point xbr the slope is 2, after the break point it increases to 4. The break point xbr is set to 300 m. x is the distance from the transmitter to the receiver. 
As stated in TR25.942 Section 5.1.4.3, To take into account effects of propagation going above rooftops it is also needed to calculate the pathloss according to the shortest geographical distance. This is done by using the commonly known COST Walfish-Ikegami Model and with antennas below rooftops (f=920 MHz, roof top height=15m, Hb=7m, Hm=1.5m, w=15m, b=90m):


L = 3.6 + 46 log(d )  see 03.30 annexe D.
Where, d is the shortest physical geographical distance in meter from the transmitter to the receiver in metros.

The final pathloss value is the minimum between the path loss value from the propagation through the streets and the path loss based on the shortest geographical distance, plus the log-normally distributed shadowing (LogF) with standard deviation of 10 dB should be added:

athloss_micro = min (Manhattan pathloss, macro path loss) + LogF.

GSM micro-BTS and MS characteristics defined in 3GPP TS45005 are used as reference. The reference sensitivity of the micro-BTS class M1  is defined as -97 dBm.

2.3. Frequency arrangement 

GSM multi-layer network frequency plan is usually composed of a macrocellular sub-band and a microcellular sub-band, as shown in figure 2 and 3 below. In practice there are two possible cases: a) GSM microcellular sub-band is between the UMTS carrier and the GSM macrocellular sub-band as indicated in figure 2; b) GSM macrocellular sub-band is between the UMTS carrier and the GSM microcellular sub-band as indicated in figure 3.  
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Figure 2: Frequency arrangement for the co-existence between UMTS macrocell and GSM microcell
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Figure 3: Frequency arrangement for the co-existence between UMTS macrocell and GSM microcell

In the following simulation assumptions for scenario 5, two typical cases will be studied: a) Nearest carrier separation of 2.8 MHz between UMTS carrier and GSM microcell carriers; b) Nearest carrier separation of 4.8 MHz between UMTS carrier and GSM microcell carriers.
2.4. UMTS UE and GSM MS locations 

By considering that GSM indoor users will pass the calls through GSM indoor picocells. It is proposed to generate all GSM MS randomly as outdoor users.

UMTS UE will be split as 50% of indoor users and 50% of outdoor users. In fact, all UMTS UEs are generated as outdoor UEs, but 50% of them will be affected a IPF (Indoor Penetration Factor) of 15 dB on the radio link.
3. Simulation assumptions for scenario 5

· 2x5 MHz uncoordinated operation between UMTS macrocell and GSM microcell

Network layout and frequency arrangements between UMTS and GSM microcells are shown in the figure 4. The simulation assumptions for scenario 5 are summarized in the table 1 below.
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Figure 4: 2x5 MHz uncoordinated operation between UMTS macrocell and GSM microcell

Table 1:  Summary of UMTS900 simulation parameters for Scenario 5

	Scenario_5


	UMTS(macro)-GSM(micro) in urban area in uncoordinated operation

	Simulation cases


	GSM victims on both uplink and downlink. 2 simulation cases. 

1)  Downlink

-GSM (non-BCCH with PC)/WCDMA for GSM victim

2) Uplink

- GSM victim (WCDMA loaded to 6 dB noise rise)

No frequency hopping for GSM

WCDMA network in macro environment, GSM in microcellular environment

Run simulations with various ACIRs by considering a center frequency separation of 2.8 MHz and 4.8 MHz.

	Network layout


	· As shown in figure 4.

- Urban environment, UMTS macrocells
- 3-sector configuration

-6 sites (i.e., 18 sectors) with wrap-around

-Cell radius R=250m, cell range 2R=500m, inter-site distance 3R= 750 m

-Urban environment, GSM microcells

-omni-directional GSM microcell configuration
-GSM microcells are placed in the middle of street as shown in figure 4

-GSM cell reuse GSM: 9



	System parameters 
	WCDMA
	· BS antenna gain with cable loss included = 12 dBi 

· BS antenna height Hbs=30 m; 

· UE antenna height Hms=1.5 m

· BS-UE MCL=70 dB

· BS antenna(65° horizontal opening) radiation pattern is referred to 3GPP TR 25.896 V6.0.0 (2004-03), Section   A.3
· UE antenna gain 0 dBi (omni-directional pattern)

	
	GSM
	· BS antenna gain with cable loss included =  6 dBi

· BS antenna height Hbs=7 m; 

· MS antenna height Hms=1.5 m

· BS-MS MCL=53 dB

· BS antenna omni-directional radiation pattern

· UE antenna gain 0 dBi (omni-directional pattern)

	Services
	WCDMA
	· 8 kbps Speech (chip rate: 3.84 Mcps)

· Eb/Nt target (downlink): 7.9 dB 

· Eb/Nt target (uplink):  6.1 dB

· 50% of UEs are considered as indoor with IPF=15 dB to be added on the link

	
	GSM
	· Speech

· SINR target (downlink): 9 dB

· SINR target (uplink): 6 dB 

	Propagation

model
	WCDMA and GSM
	As per TR 25.942 

Log_normal_Fading logF = 10 dB for WCDMA macrocell and GSM microcell
Urban area propagation model for WCDMA macrocells: 

L(R) = 40*(1-0.004*DHb)*LOG10(R)-18*LOG10(DHb)+21*LOG10(f)+80

DHb est BS antenna height above average building top, for urban area with Hbs=30m, DHb=15m, f is frequency in MHz , R is distance in km. 

L(R) = 37.6* LOG10(R) + 121.1

The path loss from a transmitter antenna connector to a receiver antenna connector (including both antenna gains and cable losses) will be determined by: 

Path_Loss = max {L(R) + Log_normal_Fading - G_Tx – G_Rx, Free_Space_Loss + LogF - G_Tx – G_Rx, MCL}

where 

G_Tx is the transmitter antenna gain in the direction toward the receiver antenna, which takes into account the transmitter antenna pattern and cable loss,

G_Rx is the receiver antenna gain in the direction toward the transmitter antenna, which takes into account the receiver antenna pattern and cable loss, 

Log_normal_Fading  (logF)is the shadowing fade following the log-normal distribution.

Microcellular propagation model for GSM microcell Manhattan pathloss (Dual Slope model in TR25.942 section 5.1.4.3)
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The pathloss slope before the break point xbr the slope is 2, after the break point it increases to 4. The break point xbr is set to 300 m. x is the distance from the transmitter to the receiver. 

Small macro-pathloss model for propagation below rooftop
           L = 3.6 + 46 log(d )
Pathloss_micro = min (Manhattan pathloss, macro pathloss) + LogF -G_Tx – G_Rx.

Detail pathloss calculation method is described in TR25.942 section 5.1.4.3.



	Cell selection
	WCDMA
	As per TR 25.942 

	
	GSM
	As for WCDMA in TR 25.942, but with only one link selected at random within a 3 dB handover margin

	SIR calculation
	
	

	
	GSM
	Total noise-plus-interference is sum of thermal noise, GSM co-channel, and WCDMA interference. Cells are synchronised on a time slot basis. Adjacent channel GSM interference is neglected.

Noise floor (downlink): -111 dBm

Noise floor (uplink): -106 dBm

	Power Control assumption
	WCDMA
	As per TR 25.942

· BS maximum Tx power: 43 dBm

· 21 dBm terminals

· Minimum BS power per user: 15 dBm.

· Minimum UE power: –50 dBm.

· Total CCH power: 33 dBm


	
	GSM
	Stabilization algorithm same as for WCDMA (C/I based) with a margin of 5 dB added to the SIR target.

· Maximum power (TRx): 27 dBm 

· Minimum power (TRx): 0 dBm (non-BCCH)

· Maximum power (MS):  33 dBm

· Minimum power (MS): 5 dBm

	Capacity
	
	

	
	GSM
	Load to maximum number of users and observe change in outage (i.e., 0.5 dB less than SINR target)

	ACIR
	WCDMA to GSM
	As per spectrum masks defined in TS 25.101, TS 25.104 (applying the appropriate measurement BW correction), unless capacity loss is found to be significant.


4. Conclusion and proposal

It is proposed for RAN 4 to discuss and to agree this proposal in order to finalize the simulation assumptions for scenario 5.











































�PAGE \# "'Page: '#'�'"  ��This is a change from 25.942, which does not specify CPICH power, only total control channel power (CPICH was introduced late in the standards process). This proposed CPICH power is now be greater than the total CCH power! Ericsson proposes to not specify CPICHP power, only the total CCH power as before. We propose 33 dBm (10%) as total CCH power. 





PAGE  
6

[image: image10.emf] 

[image: image11.emf]Radius 

R = 250m

Site-to-site 3R=750 m

11 blocks = 975 m

12 blocks 

= 1065 m

Radius 

R = 250m

Site-to-site 3R=750 m

11 blocks = 975 m

12 blocks 

= 1065 m

_1047880134.unknown

_1047880139.unknown

