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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

This document is the technical report of the UMTS 900 MHz WI which was approved in TSG RAN meeting #26 [1].  

The purpose of this TR is to summarize the study of radio frequency (RF) requirements for UTRA-FDD operating in the 900 MHz Band defined as follows : 
· 880 – 915 MHz: Up-link (UE transmit, Node B receive)

· 925 – 960 MHz: Down-link (Node B transmit, UE receive)

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.


[1]
RP-040541, “WI proposal for UMTS 900 MHz”

[2]
3GPP TR25.942, “Radio Frequency (RF) system scenarios”


[3]
3GPP TR25.885, “UMTS1800/1900 Work Items Technical Report ”

[4]
R4-031025, “Summary of T1P1.2 Conclusions Regarding UMTS 850 Simulation Results”

[5]
R4-050248, “Additional simulation scenarios for UMTS900 work ”
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

WCDMA – Wideband Code Division Multiple Access, a type of cellular system meeting ITU-2000 requirement

UMTS – Universal Mobile Telecommunications System, often used synonymously with WCDMA

GSM – Mobile cellular system (throughout this document, this acronym is generally to also means the services GPRS and EDGE, both enhancements to GSM, unless not applicable to the discussion.)

UE – User Equipment, also cellular terminal

BS – Cellular system base station

DL – Downlink, the RF path from BS to UE

ACIR – Adjacent Channel Interference Rejection

TX – Transmitter

RX – Receiver

4 Study of the RF requirements

Editor’s  note : This part will include the simulation work for the RF requirements : assumption and results.
4.1 Reusability of existing UMTS 850 and UMTS 1800 MHz simulation results and RF requirements

The Band I RF requirements have been determined by system simulations assuming the 2 GHz propagation models of TR 25.942[2]. The system simulation methodology, assumptions, and results for the derivation of UMTS1800/1900 RF requirements are reported and described in TR25.885[3]. The same deployment scenarios and similar system simulation assumptions were used for the derivation of UMTS850 RF requirements, the summary of the simulation results can be found in the document R4-031025[4].  The difference of propagation pathloss between 900 MHz band and 1800 MHz/2100 MHz bands can be as big as 10 dB, but the propagation pathloss difference between 900 MHz band and 850 MHz band is only of 0.46 dB, calculated with Hata model. So the simulation results for UMTS850 can be considered as valid for UMTS900. Therefore, it is proposed that, whenever applicable, the Band V (850 MHz band) simulation results and RF requirements will be reused for UMTS900.   

4.2 Additional deployment scenarios and simulation results


6 additional deployment scenarios have been identified and agreed for UMTS900[5], the simulation assumptions and the simulation results for these additional deployment scenarios are described below.  
4.2.1 Scenario_1:  UMTS(macro)-GSM(macro) in Urban area with cell range of 500 m in uncoordinated operation 
· 2x5 MHz uncoordinated operation between UMTS macrocell and GSM macrocell 
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Figure 1: 2x5 MHz uncoordinated operation

Table 1:  Summary of UMTS900/GSM900 simulation parameters for Scenario 1

	Scenario_1


	UMTS(macro)-GSM(macro) in Urban area with cell range of 500 m in uncoordinated operation

	Simulation cases


	Both UMTS and GSM as victims in uplink and downlink. In total 4 simulation cases. 

1)  Downlink

-GSM (BCCH only)/WCDMA for WCDMA victim

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

2) Uplink

- WCDMA victim (GSM load maximum – all time slots in use. Simulate GSM system, then add UMTS users until the total noise rise hits 6 dB)

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

No frequency hopping for GSM

Both networks in macro environment

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

	Network layout


	· As shown in figure 1 above

- Urban environment

- 3-sector configuration

-GSM cell reuse GSM: 4/12

-36 cells (i.e., 108 sectors) with wrap-around

-Cell radius R=250m, cell range 2R=500m, inter-site distance 3R= 750 m  (as shown in figure 1)

-Worst-case shift between operators, GSM site is located at WCDMA cell edge



	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° horizinal opening) radiation pattern is refered 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 = 12 dBi

· BS antenna height Hbs=30 m; 

· MS antenna height Hms=1.5 m

· BS-MS MCL=70 dB

· BS antenna(65° horizinal opening) radiation pattern is refered to 3GPP TR 25.896 V6.0.0 (2004-03), Section   A.3
· 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 

· CS64 (optional simulation case)

· Eb/Nt target (downlink)= xx for CS64

· Eb/Nt target (uplink) = xx for CS64


	
	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 = 10 dB
Urban propagation model: 

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

DHb is 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 + Log_normal_Fading - 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 is the shadowing fade following the log-normal distribution.

	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
	WCDMA
	As per TR 25.942, except for the following changes:

· Interference contributions from GSM TRXs or MSs are added to the total noise-plus-interference.

· Processing gain is changed to 26.8 dB for 8 kbps, ( x dB for CS64)

· Thermal noise level is raised to   -96 dBm for downlink

	
	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): -113 dBm

	Power Control assumption
	WCDMA
	As per TR 25.942

· 21 dBm terminals

· Maximum BS power: 43 dBm

· Maximum power per DL traffic channel: 30 dBm

· Minimum BS power per user: 15 dBm.

· Minimum UE power: –50 dBm.

· Total CCH power: 33 dBm

· (Levels for CS64 tbd)

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

· Maximum power (TRx): 43 dBm 

· Minimum power (TRx): 10 dBm (non-BCCH)

· Maximum power (MS):  33 dBm

· Minimum power (MS): 5 dBm

	Capacity
	WCDMA
	Capacity loss versus ACIR as per TR 25.942

	
	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.

	
	GSM
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GSM BTS to WCDMA UE:
Consider 3GPP TS45005 GSM BTS transmitter emission mask for 900 band and WCDMA UE receiver selectivity slope, m = 0.8 dB / 200 kHz

GSM MS to WCDMA BS:
Consider 3GPP TS45005 GSM MS transmitter emission mask for 900 band and WCDMA BS receiver characteristics, m = 0.5 dB / 200 kHz


4.2.2 Scenario_2:  UMTS(macro)-GSM(macro) in Rural area with cell range of 5000 m in uncoordinated operation
Frequency arrangement and Network layout for this scenario is given in figure 1 above. Simulation parameters are summarized in table 2.

Table 2:  Summary of UMTS900/GSM900 simulation parameters for Scenario 2

	Scenario_2


	UMTS(macro)-GSM(macro) in Rural area with cell range of 5000 m in uncoordinated operation

	Simulation cases


	Both UMTS and GSM as victims in uplink and downlink. In total 4 simulation cases. 

1)  Downlink

-GSM (BCCH only)/WCDMA for WCDMA victim

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

2)Uplink

- WCDMA victim (GSM load maximum – all time slots in use. Simulate GSM system, then add UMTS users until the total noise rise hits 6 dB)

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

No frequency hopping for GSM

Both networks in macro environment

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

	Network layout


	· As shown in figure 1 above

- Rural environment

- 3-sector configuration

-GSM cell reuse GSM: 4/12

-36 cells (i.e., 108 sectors) with wrap-around

--Cell radius R=2500m, cell range 2R=5000m, inter-site distance 3R= 7500 m  (as shown in figure 1)

-Worst-case shift between operators, GSM site is located at WCDMA cell edge



	System parameters 
	WCDMA
	· BS antenna gain with cable loss included =  15dBi 

· BS antenna height Hbs=45 m; 

· UE antenna height Hms=1.5 m

· BS-UE MCL=80 dB 

· BS antenna(65° horizinal opening) radiation pattern is refered 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 =  15dBi

· BS antenna height Hbs=45 m; 

· UE antenna height Hms=1.5 m

· BS-MS MCL=80 dB 

· BS antenna(65° horizinal opening) radiation pattern is refered to 3GPP TR 25.896 V6.0.0 (2004-03), Section   A.3
· 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 

· CS64 (optional simulation case)

· Eb/Nt target (downlink)= xx for CS64

· Eb/Nt target (uplink) = xx for CS64

	
	GSM
	· Speech

· SINR target (downlink): 9 dB

· SINR target (uplink): 6 dB 

	Propagation

model
	WCDMA and GSM
	Log_normal_Fading = 10 dB
Rural area propagation model(Hata model) 

L (R)=  69.55 +26.16 log f–13.82log(Hb)+[44.9-6.55log(Hb)]logR  – 4.78(Log f)2+18.33 log f -40.94 
Hb is BS antenna height above ground in m, f is frequency in MHz, R is distance in km. 

With Hb=45m, f=920 MHz, the propagation model is simplified as

L (R)= 34.1* log(R)+ 95.6  

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 + Log_normal_Fading - 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 is the shadowing fade following the log-normal distribution.

	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
	WCDMA
	As per TR 25.942, except for the following changes:

· Interference contributions from GSM TRXs or MSs are added to the total noise-plus-interference.

· Processing gain is changed to 26.8 dB for 8 kbps, ( x dB for CS64)

· Thermal noise level is raised to -96  dBm for downlink

	
	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): -113 dBm

	Power Control assumption
	WCDMA
	As per TR 25.942

· 21 dBm terminals

· Maximum BS power: 43 dBm

· Maximum power per DL traffic channel: 30 dBm

· Minimum BS power per user: 15 dBm.

· Minimum UE power: –50 dBm.

· Total CCH power: 33 dBm

· (Levels for CS64 tbd)

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

· Maximum power (TRx): 43 dBm 

· Minimum power (TRx): 10 dBm (non-BCCH)

· Maximum power (MS):  33 dBm

· Minimum power (MS): 5 dBm

	Capacity
	WCDMA
	Capacity loss versus ACIR as per TR 25.942

	
	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.

	
	GSM
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GSM BTS to WCDMA UE:
Consider 3GPP TS45005 GSM BTS transmitter emission mask for 900 band and WCDMA UE receiver selectivity slope, m = 0.8 dB / 200 kHz

GSM MS to WCDMA BS:
Consider 3GPP TS45005 GSM MS transmitter emission mask for 900 band and WCDMA BS receiver characteristics, m = 0.5 dB / 200 kHz


4.2.3 Scenario_3:  UMTS(macro)-GSM(macro) in Rural area with cell range of 5000 m in coordinated operation  
· 2x10 MHz “sandwich” coordinated operation between UMTS macrocell and GSM macrocell
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Figure 2: 2x10 MHz  “sandwich” coordinated operation

In this coordinated operation case, the UMTS and GSM base stations are co-located which represent the re-banding deployment within the same GSM network. 

Table 3:  Summary of UMTS900 simulation parameters for Scenario 3

	Scenario_3


	UMTS(macro)-GSM(macro) in Rural area with cell range of 5000m in coordinated operation

	Simulation cases


	Interference from GSM to UMTS with no power control activated in GSM mobiles. Uplink is considered as limiting case, but it is considered useful to study downlink as well. There will be 2 simulation cases *:

1)  Downlink

-GSM (BCCH only)/WCDMA for WCDMA victim

3) Uplink

- WCDMA victim (GSM load maximum – all time slots in use. Simulate GSM system, then add UMTS users until the total noise rise hits 6 dB)

No frequency hopping & no power control for GSM

Both networks in macro environment

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

*Note: It was agreed that if the simulation results for scenario 1 and 2 show serious interferences from UMTS to GSM, then additional simulation cases of interference from UMTS to GSM with this scenario_3 will be studied. 

	Network layout


	· As shown in figure 2 above, but WCDMA and GSM BS are co-located.

- Rural environment

- 3-sector configuration

-GSM cell reuse GSM: 4/12

-36 cells (i.e., 108 sectors) with wrap-around-Cell radius R=2500m, cell range 2R=5000m, inter-site distance 3R= 7500 m  (as shown in figure 2)

-Worst-case shift between operators, GSM site is located at WCDMA cell edge



	System parameters 
	WCDMA
	· BS antenna gain with cable loss included =   15 dBi 

· BS antenna height Hbs=45 m; 

· UE antenna height Hms=1.5 m

· BS-UE MCL=80 dB 

· BS antenna(65° horizinal opening) radiation pattern is refered 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 =  15 dBi

· BS antenna height Hbs=45 m; 

· UE antenna height Hms=1.5 m

· BS-MS MCL=80 dB 

· BS antenna(65° horizinal opening) radiation pattern is refered to 3GPP TR 25.896 V6.0.0 (2004-03), Section   A.3
· 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 

· CS64 (optional simulation case)

· Eb/Nt target (downlink)= xx for CS64

· Eb/Nt target (uplink) = xx for CS64

	
	GSM
	· Speech

· SINR target (downlink): 9 dB

· SINR target (uplink): 6 dB 

	Propagation

model
	WCDMA and GSM
	Log_normal_Fading = 10 dB
Rural area propagation model (Hata model) 

L (R)=  69.55 +26.16 log f–13.82log(Hb)+[44.9-6.55log(Hb)]logR  – 4.78(Log f)2+18.33 log f -40.94 
Hb is BS antenna height above ground in m, f is frequency in MHz, R is distance in km. 

With Hb=45m, f=920 MHz, the propagation model is simplified as

L (R)= 34.1* log(R)+ 95.6  
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 + Log_normal_Fading - 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 is the shadowing fade following the log-normal distribution.

	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
	WCDMA
	As per TR 25.942, except for the following changes:

1. Interference contributions from GSM TRXs or MSs are added to the total noise-plus-interference.

2. Processing gain is changed to 26.8 dB for 8 kbps, ( x dB for CS64)

Thermal noise level is raised to –96  dBm for downlink

	
	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): -113 dBm

	Power Control assumption
	WCDMA
	As per TR 25.942

· 21 dBm terminals

· Maximum BS power: 43 dBm

· Maximum power per DL traffic channel: 30 dBm

· Minimum BS power per user: 15 dBm.

· Minimum UE power: –50 dBm.

· Total CCH power: 33 dBm

· (Levels for CS64 tbd)

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

· Maximum power (TRx): 43 dBm 

· Minimum power (TRx): 10 dBm (non-BCCH)

· Maximum power (MS):  33 dBm

· Minimum power (MS): 5 dBm

	Capacity
	WCDMA
	Capacity loss versus ACIR as per TR 25.942

	
	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.

	
	GSM
	
[image: image4.wmf](dB)

)

(

)

(

)

ACIR(

0

0

f

f

m

f

C

f

-

+

=


GSM BTS to WCDMA UE:
Consider 3GPP TS45005 GSM BTS trasnmitter emission mask for 900 band and WCDMA UE receiver selectivity slope, m = 0.8 dB / 200 kHz

GSM MS to WCDMA BS:
Consider 3GPP TS45005 GSM MS trasnmitter emission mask for 900 band and WCDMA BS receiver characteristics, m = 0.5 dB / 200 kHz


4.2.4 Scenario_4:  UMTS(macro)-UMTS(macro) in Rural area with cell range of 5000 m in uncoordinated operation  
· 2x5 MHz uncoordinated operation between UMTS macrocell and UMTS macrocell
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Figure 3: 2x5 MHz uncoordinated operation

Carrier separation between two UMTS networks is of 5 MHz. The cell range is of  4000 m. As shown in figure 3, the BS of network B is located at the cell edge of network A.

Table 4:  Summary of UMTS900/UMTS900 simulation parameters for Scenario 4

	Scenario_4


	UMTS(macro)-UMTS(macro) in Rural area with cell range of 5000m in uncoordinated operation

	Simulation cases


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

1)  Downlink

-WCDMA victim

2)Uplink

- WCDMA victim 

Run simulations with various ACIRs by considering a center frequency separation of 5.0 MHz.

	Network layout


	· As shown in figure 3 above

- Rural environment

- 3-sector configuration

-36 cells (i.e., 108 sectors) with wrap-around

-Cell radius R=2500m, cell range 2R=5000m, inter-site distance 3R= 7500 m  (as shown in figure 3)
-Worst-case shift between operators, Operator A’s WCDMA site is located at Operator B’s WCDMA cell edge



	System parameters 
	WCDMA
	· BS antenna gain with cable loss included =  15 dBi 

· BS antenna height Hbs=45 m; 

· UE antenna height Hms=1.5 m

· BS-UE MCL=80 dB 

· BS antenna(65° horizinal opening) radiation pattern is refered to 3GPP TR 25.896 V6.0.0 (2004-03), Section   A.3
· 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 

· CS64 (optional simulation case)

· Eb/Nt target (downlink)= xx for CS64

· Eb/Nt target (uplink) = xx for CS64

	
	
	

	Propagation

model
	WCDMA
	Log_normal_Fading = 10 dB
Rural area propagation model (Hata model) 

L (R)=  69.55 +26.16 log f–13.82log(Hb)+[44.9-6.55log(Hb)]logR  – 4.78(Log f)2+18.33 log f – 40.94   
Hb is BS antenna height above ground in m, f is frequency in MHz, R is distance in km. 

With Hb=45m, f=920 MHz, the propagation model is simplified as

L (R)= 34.1* log(R)+  95.6  
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 + Log_normal_Fading - 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 is the shadowing fade following the log-normal distribution.

	Cell selection
	WCDMA
	As per TR 25.942 

	
	
	

	SIR calculation
	WCDMA
	As per TR 25.942, except for the following changes:


Processing gain is changed to 26.8 dB for 8 kbps, ( x dB for CS64)

· Thermal noise level is raised to -96  dBm for downlink

	
	
	

	Power Control assumption
	WCDMA
	As per TR 25.942

· 21 dBm terminals

· Maximum BS power: 43 dBm

· Maximum power per DL traffic channel: 30 dBm

· Minimum BS power per user: 15 dBm.

· Minimum UE power: –50 dBm.

· Total CCH power: 33 dBm

· (Levels for CS64 tbd)

	
	
	

	Capacity
	WCDMA
	Capacity loss versus ACIR as per TR 25.942

	
	
	

	ACIR
	WCDMA to WCDMA
	As per spectrum masks defined in TS 25.101, TS 25.104.

	
	
	


4.2.5 Scenario_5:  UMTS(macro)-GSM(micro) in Urban area in uncoordinated operation  [image: image5.wmf] 

 

[image: image6.wmf] 

 


Figure 4: Micro-Macro 2x5 MHz uncoordinated operation – band plan
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Figure 5: Micro-Macro 2x5 MHz uncoordinated operation – network layout

Table 5:  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 (see Figure 4).

	Network layout


	· As shown in Figure 5.

- Urban environment, UMTS macrocells

- 3-sector configuration

-7 sites (i.e., 21 sectors), the position (coordinates in meters related to the left-low corner) of the central macrocellular site are indicated on the figure 1 as (502.5, 502.5) 

-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 5

-GSM cell frequency reuse : 8 as shown in figure 8 and 9.



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

· BS antenna height Hbs=30 m; 

· UE antenna height HUE=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

· UEs are uniformly distributed over the macro cell area, within the GSM microcellular zone where building blocks are present as shown in figure 2, WCDMA UEs situated on the building blocks are considered as indoor UEs, on the streats are considered as outdoor UEs

	
	GSM
	· Speech

· SINR target (downlink): 9 dB

· SINR target (uplink): 6 dB 

· MSs are uniformly distributed over the micro cell area, that means 67.5% of UEs are located in indoor area, and 32.5% of UEs are located in outdoor area

	Outdoor Propagation

model
	WCDMA and GSM
	As per TR 25.942, but modified for 920 MHz. 

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 (f = 920 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: 

(1a)       Path_Loss_a = max {L(R) , Free_Space_Loss}+ LogF            
 

(1b)       Path_Loss_b = max {Path_Loss_a , Free_Space_Loss} – G_Tx – G_Rx
 

(1c)       Path_Loss = max {Path_Loss_b, 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, 

 logF, Log_normal_Fading  is the shadowing fade following the log-normal distribution, it is to be added as a random variable with 10 dB standard deviation
In calculating the total path loss in figures 3 and 4, lognormal fading should be drawn as one single random value that is used for all 4 paths.

Microcellular propagation model for GSM microcell Manhattan pathloss (Dual Slope model in TR25.942 section 5.1.4.3)

(2)      
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The pathloss slope before the break point xbr 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. 

Where:

-
dn is the "illusory" distance;

-
 is the wavelength;

-
n is the number of straight street segments between BS and UE (along the shortest path).

The illusory distance is the sum of these street segments and can be obtained by recursively using the expressions 
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 where c is a function of the angle of the street crossing. For a 90° street crossing the value c should be set to 0,5. Further, sn-1 is the length in meters of the last segment. A segment is a straight path. The initial values are set according to: k0 is set to 1 and d0 is set to 0. The illusory distance is obtained as the final dn when the last segment has been added.

 Small macrocell pathloss model for propagation below rooftop

           macrocell pathloss = 8.3 + 46 log (d)

Where d is the distance in meters. 

(3)        Pathloss_micro = max {min (Manhattan_pathloss, macrocell pathloss) + LogF - G_Tx – G_Rx, MCL}.

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


	Indoor propagation model,

Building Penetration Loss (BPL)


	Towards WCDMA macrocell
	See Figure 6 for the geometry. 

For the meaning and values of the following parameters, please refer to Table 1 below.

Compute macro cell Path_Loss(i) according to eqn (1) for each of the 4 “virtual transmitter” locations x(i), i = 1, …4 (to be used as outdoor reference values).
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	Towards GSM microcell
	See Figure 7 for the geometry. 

For the meaning and values of the following parameters, please refer to Table 1 below.

Compute micro cell Pathloss_micro(i) according to eqn (3) for each of the 4 “virtual transmitter” locations x(i), i = 1, …4 (to be used as outdoor reference values).

The BPL for the LOS and the NLOS paths is computed separately:

For the LOS path: 
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For the NLOS paths: 
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	BPL Parameters
	Parameters to be used for computing the BPL (please refer to “Final report of the COST Action 231, Chapter 4.6.” for a description of these parameters):

Parameters.

Parameter

Value

Comment
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7 dB

External wall loss in dB at perpendicular penetration
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3 dB

Additional external wall loss in dB for NLOS conditions due to non-perpendicular penetration of the impinging waves
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20 dB

Additional external wall loss in dB at 0 deg grazing angle

A

0.6 dB / m

Additional internal building loss in dB/m

D, S

Depends on the geometry, see Fig. 4
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5.0 dB

Floor height gain; assumed to be 1.75 dB/floor



	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):  24 dBm 

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

· Maximum power (MS):  33 dBm

· Minimum power (MS): 5 dBm

	Capacity
	WCDMA
	The WCDMA macro cellular network should be loaded as per TR 25.942 (5% outage on the DL, 6dB noise rise on the UL). Considering the cell edge affects and the impact of the Manhattan grid, the WCDMA macro cellular network load will be set based on the cell loading of the three central sectors. That is:

-For the WCDMA DL: the WCDMA macro cellular network is loaded so that 95 % of the users within the three central sectors achieve an Eb/No of (target Eb/No -0.5 dB).

-For the WCDMA UL: the WCDMA macro cellular network is loaded to obtain an average (linear) noise rise for the centre three sectors of 6dB over thermal noise.

UEs are considered to belong to the three central sectors if they meet the following criteria:

a. The UE is affiliated to one of the centre three sectors, but not in soft handover.

b. The UE is in soft handover with two of the three central sectors.

c. The UE is in soft handover with one of the centre three sectors and the propagation loss between the UE and the centre sector is less than the propagation loss between the UE and the other sector involved in the handover. In the unlikely event that the propagation losses to both sectors in the handover are equal a random allocation between the two sectors should be made.


	
	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.
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Figure 6: Calculation of BPL towards a macro cell

[image: image28.wmf]UE

R

1

R

3

R

2

R

4

x

3

x

2

x

4

x

1

macro 

BS

UE

R

1

R

3

R

2

R

4

x

3

x

2

x

4

x

1

macro 

BS


Figure 7: Calculation of BPL towards a micro cell
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Figure 8: GSM microcell frequency reuse pattern
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Figure 9: GSM microcell sites positions and frequencies

4.2.6 Scenario_6:  UMTS(macro)-GSM(pico) in Urban area in uncoordinated operation  a). Interference analysis method 

The co-existence scenario 6 of UMTS macrocell and GSM picocell is indicated in the figure 10. In urban area, the UMTS macrocellular network layout is defined in the scenario 1 of TR25.816 section 4.2.1. GSM pico BTS is situated inside of a building.  UMTS macro BTS antenna is installed on the top of a different building, as shown in the figure 10. Both GSM MS and UMTS UE are located inside of the building within the GSM picocell coverage area.

It is proposed to analyze the interference from UMTS UE to GSM pico-BTS by link analysis without performing Monte-Carlo simulation.

The objective is to analyze the interference from UMTS UE to GSM pico-BTS in several typical cases, including the worst case. 
	



Figure 10: UMTS macrocell and GSM picocell co-existence scenario

1) Outdoor UMTS UE Tx power distribution


Figure 11: UMTS UE Tx power distribution

Outdoor UE Tx power distribution is to be derived from the Monte-Carlo simulations for the UMTS900 deployment scenario 1 defined in TR25.816 section 4.2.1. The outdoor UMTS UE Tx power distribution (CDF %) is indicated in the figure 11.
Three typical UMTS UE TX powers are the transmitted power at 90%,  50%, and 25%.

2) Indoor UMTS UE Tx power
Indoor UMTS UE Tx power can be estimated by the addition of  the Inbuilding Penetration Factor IPF to the outdoor UE Tx power,  as shown in figure11.  

Indoor UE Tx power = Outdoor UE Tx power  + IPF




(1)

Where IPF (Indoor Penetration Factor) represents the in-building penetration loss, two typical IPF values of 15 dB and 10 dB are to be used in the analysis.

If 


Indoor UE Tx power > Maximum UE Tx power


Then







Indoor UE Tx power =   Maximum UE Tx power



(2)

Where  Maximum UE Tx power = 21 dBm (24 dBm).
3) Determination of UE Tx power in GSM receiving channel

UE Tx power in GSM channel = Indoor UE Tx power – ACLRdf


(3)   

Where UE Tx power is the indoor UMTS UE Tx power obtained by step 2). ACLRdf is the attenuation which can be obtained from UMTS UE Tx spectrum mask defined in TS25.101 at UMTS – GSM carrier separation df. Two typical carrier separations of 2.8 MHz and 4.8 MHz will be considered.

4) Typical GSM picocell cell range

It is assumed that the typical GSM picocellular cell range is of 50 m.

5) Determination of interference level on GSM uplink

Interference level from UMTS UE with several typical MCL values is to be added to the GSM pico-cell uplink.




Iext = UE Tx power in GSM channel – MCL





(4)
Where MCL is the minimum coupling loss between UMTS UE and GSM pico_BTS, MCL values corresponding three typical distances between UMTS UE and GSM pico_BTS are to be analyzed: 3m, 25 m, and 50 m. 
6) Analysis of the impact on GSM picocell uplink

To analyze the GSM picocell uplink performance with the presence of interference from UMTS UE in different typical cases.  It is supposed that GSM uplink power control is activated.

7) Indoor propagation model

COST231 indoor propagation model will be used for the indoor pathloss calculation :

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





(5)

Where R is the distance in meters.   

b). Link analysis assumptions for scenario 6

	
	UMTS macrocell
	GSM picocell

	
	BS
	UE
	BTS
	MS

	Maximum Tx power (dBm)
	43
	21 (24)
	20 
	33

	Antenna height (m)
	TR25.816 Section 4.2.1
	TR25.816 Section 4.2.1
	3
	1.5

	Antenna gain (dBi)
	TR25.816 Section 4.2.1
	TR25.816 Section 4.2.1
	0
	0

	Reference sensitivity (dBm)
	TR25.816 Section 4.2.1
	TR25.816 Section 4.2.1
	-88
	-102

	Spectrum mask
	TS25.104
	TS25.101
	TS45005
	TS45005

	Blocking characteristics
	TS25.104
	TS25.101
	TS45005
	TS45005

	Cell range (m)
	TR25.816 Section 4.2.1
	50

	Carrier separation (MHz)
	2.8,    4.8
	

	
	

	Distance between UMTS UE and GSM pico_BTS (m)
	3,  25,  50
	

	
	


4.3 Channel Raster
The fundamental channel raster for all bands is fixed as 200 kHz. For the bands II, IV, V, VII, additional “odd” channels were added in order to have 2.5 MHz carrier separation. 

In order to be in consistence with UMTS2100 (Band I) and UMTS1800 (Band III), it was agreed to specify UMTS900 (Band VIII) with the standard channel raster of 200 kHz in the same way as for UMTS in 2 GHz band (Band I) and in 1.8 GHz band (Band III).

4.5 Specific Node B requirements for UMTS900
4.6 Specific UE requirements for UMTS900
5 Required changes to the Specifications

Editor’ s note : This part will include the Text proposals to update the TS

5.1 Required changes to TS 25.104

Required changes in specification TS 25.104 are discussed in Table 1. Requirements which are not shown are applicable to UMTS 900 MHz without any modifications from the existing Band I specifications.

Table 1. Required Changes in TS 25.104

	Section
	Requirement
	Discussion / Required Changes in TS 25.104

	
	
	


5.2 Required changes to TS 25.101

Required changes in specification TS 25.101 are discussed in Table 2. Requirements which are not shown are applicable to UMTS 900 MHz without any modifications from the existing Band I specifications.

Table 2. Required Changes in TS 25.101

	Section
	Requirement
	Discussion / Required Changes in TS 25.101

	
	
	


Editor’s Note : the list of the affected specifications could be found into the WIDS [1]. Additional sub clauses will be added accordingly for 25.113, 25.133, 25.141,25.331,25.942, 25.306,25.307 and  34.121
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�PAGE \# "'Page: '#'�'"  ��The illustration of the GSM network is from older documents and looks quite confusing. A “cleaner” proposal is attached.


�PAGE \# "'Page: '#'�'"  ��Proposed change for clarification.


�PAGE \# "'Page: '#'�'"  ��Proposed to add the optional simulation case in separate bullets.


�PAGE \# "'Page: '#'�'"  ��Proposed to consistently use 1 decimal place.


�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 \# "'Page: '#'�'"  ��The new equation is a consequence of using the original Hata equation. Also, consistent use of 1 decimal place is introduced.


�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 \# "'Page: '#'�'"  ��Also here it is proposed to use a “cleaner” illustration for the GSM blocks.


�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 \# "'Page: '#'�'"  ��The scenario concerns only UMTS-to-UMTS interference, no GSM interference.


�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. 
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