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1 Introduction
It was pointed out in [1] that in the inter-system interference between MediaFLO and UMTS FDD in the lower 700 MHz band should be considered. According to the US spectrum allocation shown in Figure 1, MediaFLO systems (downlink only) will operate in D Block (716-722 MHz) for broadcast station transmission and mobile device reception. On the other hand, the UMTS or LTE FDD system could operate in A, B and C Block (728-746 MHz) for Base Station (BS) transmission and User Equipment (UE) reception. Since the MediaFLO station transmitter could operate in a frequency band close to the UMTS UE receive band in the same geographical area, there exists the potential MediaFLO BS->UMTS UE interference scenario. This document presents the simulation results for 700MHz MediaFLO -> UMTS FDD Downlink.
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Figure 1. Latest FCC 700MHz band plan

2 Simulation Assumptions
UMTS and MediaFLO systems are simulated using simulation parameters according to [2] and Table 1, respectively. A wrap around model with 19 tri-sector cells is used in UMTS system. The cell radius R for UMTS is equal to 250m. Due to the large cell radius (30 km) in MediaFLO system, only one MediaFLO BS is simulated. In the simulations, we assume that a MediaFLO BS is located in a center cell of a UMTS cluster as shown in Fig. 1. The reason is that the victim UEs located in the center UMTS cluster are most susceptible to interference from MediaFLO BS. In other words, a worst case scenario is simulated, thereby providing an upper bound for coexistence requirements. The transmission power of MediaFLO BS is fixed at 62dBm and no power control for MediaFLO is considered. For the UMTS system, the macro cell propagation model is used. Since MediaFLO BS antenna is 300m, the same model cannot be used. Therefore, we use Okumara-Hata suburban model for the path loss between MediaFLO BS and UMTS UE.
Table 1. Simulation assumptions and parameters for MediaFLO system
	Carrier frequency
	700 MHz

	Channel bandwidth
	6 MHz

	Cell layout
	Omni

	Cell radius
	30 km

	Path loss model
	Okumara-Hata suburban

	BS transmit power
	62dBm 

	BS antenna height
	300 m

	BS antenna gain
	12dBi 
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Figure 1. Layout of MediaFLO BS

3 Simulation Results
Figure 2 presents the UTRA DL capacity loss as a function of the ACIR based on overall 5% outage for UMTS system, represented by the blue curve. For operation on 6 MHz channels in the US, the MediaFLO BS out-of-band emissions shall comply with FCC Code of Federal Regulations (CFR) Title 47 Part 27.53(f) and 27.64 emission limits (i.e., 13 dBm/30 kHz at offsets less than 100 kHz from the block edge and -13 dBm/100 kHz at offsets more than 100 kHz from the block edge). Therefore, the MediaFLO BS emissions falling into the UMTS UE receive band could be -13 dBm/100 kHz (or 2.8 dBm/3.84 MHz). When the MediaFLO BS transmit power is 62 dBm, the resulting ACLR is 59.2 dB/3.84MHz. If the UMTS MS ACS (33dB) requirement is used, the resulting ACIR is 32.98 dB. It can be seen that under the condition of overall system 5% outage, the capacity loss is 3.1%. However, if we check the UEs performance at the first ring area of UMTS, the results are different. UMTS UEs in the area of first ring are closer to MediaFLO BS than UEs outside of the first ring, we expect those UEs to be more vulnerable to interference from MediaFLO. Figure 3 compares the outage performance between the first ring area with the overall system. From Figure 2 and 3, we can see that when ACIR is 32.98 dB, even if the capacity loss is 3.1% and the overall outage is 5%, the outage at the first ring area jumps to 11%.  Two points are noted. First, because the cell radius of MediaFLO is much lager than that of the UMTS, the interference from other MediaFLO BSs could be neglected. Second, the simulation is based on a MediaFLO BS transmit power to 62dBm. If the BS transmit power of 77dBm (50KW) is considered, i.e., 15dB increase over 62dBm, the coexistence results would become worse.
[image: image3.emf]25 30 35 40 45

0

2

4

6

8

10

12

ACIR (dB)

UMTS DL capacity loss (%)

(32.98, 3.06%)


Figure 2. UTRA downlink capacity loss
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Figure 3. UTRA outage performance

4 UMTS UE Receiver Blocking

In addition to the Monte-Carlo simulation, we also studied UMTS UE receiver blocking performance by using deterministic analysis, as shown in Table 2. Two values of MediaFLO BS transmit power are considered: 77dBm, which corresponds to the max transmit power of 50KW, and 62dBm, which is used in the simulation. The pathloss is calculated using the Okumura-Hata model and assuming 10dB log-normal shadowing. For different frequency offset between MediaFLO system and UMTS, different RX rejection levels are used, which are derived from TS25.101 [3].
Table 2: UMTS UE receiver blocking

	Frequency offset (MHz)
	MediaFLO BS TX power (dBm)
	Antenna gain (dBi)
	RX rejection (dB)
	PL for UE at 250m (dB)
	RX power (dBm)
	PL for UE at 500m (dB)
	RX power (dBm)

	5
	77
	12
	33
	93.2
	-37.2
	101.8
	-45.8

	5
	62
	12
	33
	93.2
	-52.2
	101.8
	-60.8

	10
	77
	12
	43
	93.2
	-47.2
	101.8
	-55.8

	10
	62
	12
	43
	93.2
	-62.2
	101.8
	-70.8

	15
	77
	12
	55
	93.2
	-59.2
	101.8
	-67.8

	15
	62
	12
	55
	93.2
	-74.2
	101.8
	-82.8


According to TS 25.101 blocking requirements (Table 7.6), the blocking signal input level is -56dBm at 10MHz offset and -44dBm at 15MHz offset. It can be seen that for 10MHz offset, the interference from MediaFLO when transmitting at maximum power is too high, which means the blocking requirement is not met. 
5 Conclusion

This contribution studies a coexistence scenario where a MediaFLO system is an interferer and a UTRA system is a victim for DL. Both simulation and deterministic analysis are used. Results indicate that interference from MediaFLO could be an issue.
6 Reference

[1] R4-071044, “Coexistence Study for 700MHz Band”, Motorola, Orlando, USA, June 25-29, 2007
[2] TR25.942, “Radio Frequency (RF) system scenarios,” v6.4.0
[3] TS25.101, “User Equipment (UE) radio transmission and reception (FDD),” v7.7.0
























































































PAGE  
1

