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1. Introduction

In TSGR#13 meeting in Turin a chapter 5.1 with title "Environment Description" added to BS classification documents TR25.951 and TR25.952 /1/. In addition, a mixed pico-micro cell environment /2/ was presented and decided to be added in chapter 5.1. Here description of mixed pico-micro environment is simplified and few corrections are made to chapter 5.1.

2.  Discussion

Chapter 5.1 "Environment Description" gives propagation equations and description for pico and mixed indoor-outdoor environment. Simulation methodology used with BS classification simulations is described in RF system scenarios (25.942) /3/.

In /2/ model for mixed pico-micro cell environment was shown. This model is attached to chapter 5.2.1 with changes that were needed so that the model would be unambiguous. Also, Chapter 5.2.1 is simplified by removing unnecessary text.

In addition, a correction to Chapter 5.1.1 is made: previously slow fading deviation was assumed to be 12 dB. This value of 12 dB was used in UMTS30.03 /4/ since walls were not taken into account with the propagation model. Since propagation model in here takes inside wall into account a lower value has to be assumed. Here it is proposed to use value 6 dB.
In the mixed model 6 dB standard deviation for slow fading is proposed. The same value is used in indoors and outdoors. Originally 10 dB was used in UMTS30.03 for micro cells. This is however too high value, thus value 6 dB is proposed. In addition, it is easier to do simulator implementation if the same value is assumed for both indoors and outdoors.

In Chapter 5.3 MCL values for different environments are shown. Value used in the RF system scenarios (53 dB) is proposed for coupling between UE and  micro cell BS. 

3. References

/1/ Tdoc R4(00)598, "System scenario for pico environment", ",Turin, Italy, 4-8.9.2000, Source:Siemens

/2/ Tdoc R4(00)0630, "Mixed pico indoor and micro outdoor propagation and mobility model",Turin, Italy, 4-8.9.2000, Source:Nokia

/3/ RF system scenarios, 25.942

/4/ UMTS30.03

5 System scenarios

This section describes the system scenarios for UTRA operation that are considered when defining base station classes.  It also includes typical radio parameters that are used to derive requirements.

5.1 Indoor Environment

5.1.1 Path Loss Model

The indoor path loss model expressed in dB is in the following form, which is derived from the COST(231 indoor model:

L = 37 + 20 Log10(R) + ( kwi Lwi + 18.3 n ((n+2)/(n+1)-0.46)

where:

R
transmitter-receiver separation given in metres

kwi 
number of penetrated walls of type i

Lwi
loss of wall type i

n
number of penetrated floors

Two types of internal walls are considered.  Light internal walls with a loss factor of 3.4 dB and regular internal walls with a loss factor of 6.9 dB.

If internal walls are not modelled individually, the indoor path loss model is represented by the following formula:

L = 37 + 30 Log10(R) + 18.3 n ((n+2)/(n+1)-0.46)

where:

R
transmitter-receiver separation given in metres;

n
number of penetrated floors
Slow fading deviation in pico environment is assumed to be 6 dB.
5.2 Mixed Indoor – Outdoor Environment

5.2.1 Propagation Model

Distance attenuation inside a building is a pico cell model as defined in Chapter 5.1.1. In outdoors UMTS30.03 model is used. 

Attenuation from outdoors to indoors is sketched in Figure 5.2.1.1 below. In figure star denotes receiving object and circle transmitting object. Receivers are projected to virtual positions. Attenuation is calculated using micro propagation model between transmitter and each virtual position. Indoor attenuation is calculated between virtual transmitters and the receiver. Finally, lowest pathloss is selected for further calculations. Only one floor is considered.

The total pathloss between outdoor transmitter and indoor receiver is calculated as

L = Lmicro + LOW + ( kwi Lwi + a * R  ,

where: 

Lmicro
Micro cell pathloss according UMTS30.03 Outdoor to Indoor and Pedestrian Test Environment pathloss model

LOW
outdoor wall penetration loss [dB]

R
is the virtual transmitter-receiver separation given in metres;

kwi 
number of penetrated walls of type i;

Lwi
loss of wall type i;

a = 0.8
attenuation [dB/m]

Slow fading deviation in mixed pico-micro environment shall be 6 dB

Propagation from indoors to outdoors would be symmetrical with above models.
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Figure 5.2.1.1.  Simulation scenario and propagation model. 


























Parameters related to propagation models are summarised in Table 5.2.1.1.

Table 5.2.1.1. Parameters related to mixed indoor - outdoor propagation model

Parameter 
value

Inside wall loss
6.9 dB

Outside wall loss
10 dB




Slow fading deviation in indoors
6 dB




Slow fading deviation in outdoors
6 dB

Building size
110 x 110 meters

Street size
110 x 15 meters

Room size
22 x 25 meters

Number of rooms
5 rooms in 4 rows

Corridor size
110 x 5 meters

Number of corridors
2

Size of entrance point
5 meters

Number of base stations
4 .. 6

BS coordinates
tba

5.2.2 








5.3 Minimum coupling loss (MCL)

Minimum Coupling Loss (MCL) is defined as the minimum distance loss including antenna gain measured between antenna connectors.

5.3.1 MCL for Local Area scenario

The minimum coupling loss between UEs is independent of the scenario, therefore the same minimum coupling loss is assumed for all environments.

Local area BSs are usually mounted under the ceiling, on wall or some other exposed position.  In Error! Reference source not found. chapter 4.1.1.2 a minimal separation of 2 metres between UE and indoor BS is assumed.  Free space path loss  is defined in Error! Reference source not found. as:

Path loss [dB] = 38.25 + 20 log10(d [m])

Taking into account 0(dBi antenna gain for Local area BS and UE and a body loss of 1(dB at the terminal, a MCL of 45.27 dB is obtained. The additional 2(dB cable loss at the BS as proposed in TR(25.942 is not considered. 

The assumed MCL values are summarised in table 3.

Table 3. Minimum Coupling Losses


MCL

MS ( MS
40 dB

Local area BS ( MS
45 dB

Local area BS ( Local area BS
45 dB
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