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1 Introduction

The UMTS 700MHz work item was approved in RAN#35 [1]. Specifically, the following band pairs are considered for UMTS deployment:

· 698-716 MHz UL with 728-746 MHz DL 
· 777-792 MHz UL with 747-762 MHz DL 
To specify the RF requirements for UEs and BSs deployed for this band, the coexistence between UMTS and other technologies in this 700MHz band needs to be carefully studied. It is noted that spectrum 716-722MHz is occupied by MediaFLO and spectrum bands 764-776MHz and 794-806MHz are respectively used by Public Safety (PS) systems for DL and UL. 
In the following, we outline the coexistence study including simulation methodology and assumptions. If agreed upon in this meeting, simulations can be carried out. 

2 Coexistence with Public Safety System

2.1 Methodology

It is expected to simulate the following six interference scenarios by looking at the upper 700MHz band plan shown in Fig. 1: 

1. UMTS BS->PS UE

2. UMTS UE->PS BS

3. PS BS->UMTS UE

4. PS UE->UMTS BS

5. PS BS->UMTS BS

6. UMTS UE->PS UE

For BS->UE and UE->BS scenarios, i.e., scenarios 1-4, we can continue using the same static Monte-Carlo methodology [2] to study the coexistence between UMTS and PS. In particular, the current narrow-band PS mainly supports voice communication, so the same modeling concept as adopted for UMTS can be applied to PS. In other words, modeling a PS system consists of BS and UE deployment, UE attachment, pathloss calculation, SNR calculation and comparison with SNR threshold to determine UE outage in both UL and DL. 

For BS->BS scenario, i.e., scenario 5, we can use the deterministic methodology for study.
For UE->UE scenario, i.e., scenario 6, the hotspot statistical methodology proposed for the UE-to-UE interference study [3] could be used.
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Figure 1. Upper 700MHz band plan

2.2 Simulation assumptions
The key Public Safety simulation assumptions are listed in Table 1, with the blanks to be filled.

[image: image2]
2.3 Potential issues

Two issues are noted. In the above, only the narrow band digital PS system (i.e. TIA-102 or Project 25) is considered. Possible coexistence scenarios between UMTS and wideband PS (i.e., TIA-902) or broadband PS (LTE could be a key technology part of a Public Safety Broadband Data Solution) may also need to be considered. 
Further, for this 700MHz band, LTE could be deployed as well in the commercial service spectrum blocks, which demands the consideration of coexistence between LTE with all types of PS systems, including the narrow band analogue PS system.
In 3GPP coexistence simulation, intermodulation has not so far been carefully examined. Due to the importance of PS systems, it is proposed to investigate the intermodulation impact as part of the coexistence study.
3  Coexistence with MediaFLO System
3.1 Methodology

It is expected to simulate the following four interference scenarios by looking at the lower 700MHz band plan shown in Fig. 2.

1. UMTS BS -> MediaFLO UE

2. MediaFLO BS -> UMTS UE

3. MediaFLO BS -> UMTS BS

4. UMTS UE -> MediaFLO UE

For BS->UE and UE->BS scenarios, i.e., scenarios 1-2, we use the same Monte-Carlo methodology [2] to study the coexistence between UMTS and MediaFLO. Since MediaFLO is an audio/video broadcast system for mobile devices, we will model a MediaFLO system consists of BS and UE deployment, UE attachment, pathloss calculation, SNR calculation and comparison with SNR threshold to determine UE outage in DL. 

For BS->BS scenario, i.e., scenario 3, we can use the deterministic methodology for study.

For UE->UE scenario, i.e., scenario 4, the hotspot statistical methodology proposed for the UE-to-UE interference study [3] could be used.
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Figure 2. Lower 700 MHz Band Plan
3.2 Simulation assumptions
The key MediaFLO simulation assumptions are listed in Table 2 with the blanks to be filled.

Table  2. Simulation Assumptions and parameters for MEDIAFLO systems

	Carrier frequency
	700MHz

	Channel bandwidth
	6MHz

	Cell layout
	

	Cell Radius
	

	Frequency reuse
	

	Pathloss model
	Okamura Hata Suburban

	Lognormal fading
	

	BS antenna gain and antenna pattern
	

	UE antenna gain and antenna pattern
	

	BS noise figure
	

	UE noise figure
	5.0

	BS transmit power
	50KW

	SNR threshold DL
	

	BS OOB emission
	

	BS Receiver blocking
	

	UE OOB emission
	

	UE Receiver blocking
	


3.3 Potential issues

Again, LTE could be deployed as well in this 700MHz band, which requires coexistence analysis between LTE and MediaFLO system. 
Another important issue to be noted would be the single-device coexistence where UMTS or LTE and MediaFLO both are deployed on the same UE and UMTS or LTE causes interference to MediaFLO. This single-device coexistence issue, although not considered in the scenarios mentioned above, may likely be a limiting case in order to allow both services to operate on the same UE simultaneously.   

4 Conclusion
In this paper, the coexistence study between UMTS and PS, UMTS and MediaFLO systems are discussed. In particular, the simulation methodology and assumptions are given. It is aimed at initiating the study and then finalizing coexistence simulation through further discussion in order to carry out the simulation and compare the simulation results provided by different companies.
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Table  1. Simulation Assumptions and parameters for PS systems





Carrier frequency�
700MHz�
�
Channel bandwidth�
�
�
Cell layout�
�
�
Cell Radius�
�
�
Frequency reuse�
�
�
Pathloss model�
�
�
Lognormal fading�
10 dB�
�
BS antenna gain and antenna pattern�
�
�
UE antenna gain and antenna pattern�
�
�
BS noise figure�
�
�
UE noise figure�
�
�
BS transmit power�
43 dBm�
�
UE transmit power�
�
�
SNR threshold UL�
�
�
SNR threshold DL�
�
�
BS OOB emission�
�
�
BS Receiver blocking�
�
�
UE OOB emission�
�
�
UE Receiver blocking�
�
�
Power Control Scheme, if any�
�
�
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