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1. Introduction

In this document, we propose the parameters that should be used by the Monte Carlo simulator developed to analyse the effect of mutual interference between the UMTS 1900 and IS-136/IS-95 systems operating in adjacent frequency bands. 

2. Simulation parameters

The recommended parameters and assumptions for the simulation studies of co-existence of UMTS with IS-136/IS-95/GSM are provided below. The UMTS 1900 parameters are identical to the UMTS 1800 parameters except the cell radius and transmitter emission mask.

Table 1: Summary of UMTS1900/IS-136 simulation parameters

Deployment scenarios
Simulation cases
1. Downlink

a) IS-136 (DCCH only)/WCDMA for the WCDMA victim scenario

b) IS-136 (non-DCCH with PC)/WCDMA for the IS-136 victim scenario

2. Uplink

a) WCDMA victim (IS-136 load maximum – all time slots in use. Simulate IS-136 system, then add UMTS users until the total noise rise hits 6 dB)

b) IS-136 victim (WCDMA loaded to 6 dB noise rise)

Both networks in macro layer

Run simulations with a particular ACIR and derive the frequency offset.


Layout
3-sector configuration with the BS antenna pattern defined by Figure 1.5.1 in TR 101112 v3.2.0  (WCDMA and IS-136)

IS-136 cell reuse: 7/21

28 cells (i.e., 84 sectors) with wrap-around

Cell radius determined by the IS-136 link budget

Worst-case shift between operators

Services
WCDMA
Speech 8 kbps (chip rate 3.84 Mcps)

Eb/Nt target (downlink): 7.9 dB 

Eb/Nt target (uplink):  6.1 dB


IS-136
Speech

SINR target (downlink): 17 dB

SINR target (uplink): 13 dB

Propagation
WCDMA and IS-136
As per TR 25.942 v2.3.0.

Cell selection
WCDMA
As per TR 25.942 v2.3.0


IS-136
As for WCDMA in TR 25.942 v2.3.0, but with only one link selected at random within a 3 dB handover margin

SIR calculation
WCDMA
As per TR 25.942 v2.3.0, except for the following changes:

1. Interference contributions from IS-136 BSs or MSs are added to the total noise-plus-interference.

2. Processing gain is changed to 26.8 dB

3. Thermal noise level is raised to –96 dBm for downlink 


IS-136
Total noise-plus-interference is sum of thermal noise, IS-136 co-channel, and WCDMA interference. IS-136 adjacent channel interference is neglected.

Noise floor (downlink): -120 dBm including 9 dB noise figure

Noise floor (uplink): -124 dBm including 5 dB noise figure

Power control assumptions
WCDMA
As per TR 25.942 v2.3.0

(21 dBm terminals)

Minimum BS power per user: 15 dBm.

Minimum UE power: –50 dBm.


IS-136
Uplink stabilization algorithm same as for WCDMA (C/I based) with a margin (to be determined) added to the SINR target.

Maximum power (BS): 40 dBm referenced to antenna connector

Maximum Tx power (MS): 28 dBm referenced to antenna connector (based on IS-137)

Minimum Tx power (MS): -8 dBm (based on IS-137)

2 dBi MS antenna gain (TIA/EIA PN-4868) and 2 dB body loss

Capacity metrics
WCDMA
As per TR 25.942 v2.3.0


IS-136
Load to the maximum number of users and observe change in the outage (i.e., 0.5 dB less than SINR target) 

ACIR parameters
WCDMA to IS-136
As per spectrum masks defined in TS 25.101 and TS 25.104 (applying the appropriate measurement BW correction), unless capacity loss is found to be significant. 


IS-136 to WCDMA
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IS-136 BTS to WCDMA UE:
m = 0.8 dB / 200 kHz or 0.12 dB / 30 kHz

IS-136-MS ACIR slope:
m = 0.5 dB / 200 kHz or 0.075 dB / 30 kHz

Table 2: Summary of UMTS1900/IS-95 simulation parameters

Deployment scenarios
Simulation cases
1.  Downlink

a) IS-95/WCDMA for the WCDMA victim scenario

b) IS-95/WCDMA for the IS-95 victim scenario 

2.  Uplink

c) WCDMA victim (IS-95 loaded to 3.5 dB noise rise. Simulate IS-95 system, then add UMTS users until the total noise rise hits 6 dB)

d) IS-95 victim (WCDMA loaded to 6 dB noise rise. Simulate WCDMA system, then add IS-95 users until the total noise rise hits 3.5 dB)

Both networks in macro layer

Run simulations with a particular ACIR and derive the frequency offset.


Layout
3-sector configuration with the BS antenna pattern defined by Figure 1.5.1 in TR 101112 v3.2.0  (WCDMA and IS-95)

16 cells (i.e., 48 sectors) with wrap-around

Cell radius determined by the IS-95 link budget

Worst-case shift between operators

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

Eb/Nt target (downlink): 7.9 dB 

Eb/Nt target (uplink):  6.1 dB


IS-95
14.4 kbps Voice (chip rate: 1.2288 Mcps)

Eb/Nt target (downlink): 9 dB

Eb/Nt target (uplink): 7 dB

Propagation
WCDMA and IS-95
As per TR 25.942 v2.3.0.

Cell selection
WCDMA
As per TR 25.942 v2.3.0


IS-95
The active set of base stations for handoff consists of base stations whose pilot Ec/Io exceeds T_ADD, -12 dB. Similar to WCDMA, the maximum number of BSs in the active set is 2 to simplify the simulation.

SIR calculation
WCDMA
As per TR 25.942 v2.3.0, except for the following changes:

1. Interference contributions from IS-95 BSs or MSs are added to the total noise-plus-interference.

2. Processing gain is changed to 26.8 dB

3. Thermal noise level is raised to –96 dBm for downlink 


IS-95
Similar to WCDMA in TR 25.942 v2.3.0.
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where S is the received traffic power at full rate, I is the average interference power and the orthogonality factor (() is 0.2 for downlink or 1 for uplink. The average power equals the power at full rate times the channel activity factor which is 0.4 for uplink or 0.48 for downlink

Noise floor (downlink): -104 dBm including 9 dB noise figure

Noise floor (uplink): -108 dBm including 5 dB noise figure

Power control assumptions
WCDMA
As per TR 25.942 v2.3.0

(21 dBm terminals)

Minimum BS power per user: 15 dBm.

Minimum UE power: –50 dBm.


IS-95
Stabilization algorithm same as that for WCDMA (C/I based).

Maximum average carrier power (BS): 42 dBm referenced to antenna connector

· Pilot power (BS): 34 dBm

· Power of other common channels: 30.5 dBm 

· Maximum average power (BS) per traffic channel: 33 dBm

· Minimum average power (BS) ) per traffic channel: 23 dBm 

Maximum power (MS) at full rate: 21 dBm referenced to antenna connector (based on TIA/EIA IS-98C)

Minimum power (MS) at full rate: -52 dBm (based on TIA/EIA IS-98C)

2 dBi MS antenna gain (TIA/EIA PN-4868) and 2 dB body loss

Capacity metrics
WCDMA
As per TR 25.942 v2.3.0


IS-95
Same as WCDMA specified in TR 25.942 v2.3.0

ACIR parameters
WCDMA to IS-95
Based on WCDMA 1900 spectrum masks (applying the appropriate measurement BW correction), unless capacity loss is found to be significant. 


IS-95 to WCDMA
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IS-95 BS to WCDMA UE:
m = 0.8 dB / 200 kHz

IS-95 MS to WCDMA BS:
m = 0.5 dB / 200 kHz
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