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1. Introduction

CISCPR proposed emission limits for ITE above 1 GHz in CISPR publication 22, CISPR/I/65/CDV [1] and CISPR/I/66/CDV [2]. It was questioned in RAN WG4 [3] if these proposed limits are sufficient to ensure reasonable protection of UMTS systems, especially in indoor environments. This contribution is intended to present first simulation results and to start further discussion on this issue.

2. Evaluation of the impact of ITE emissions on downlink 

Emissions by ITE will affect the CDMA system as additional noise, corresponding to a noise-rise in the up- and downlink. This noise-rise will cause a sensitivity degradation of the receiver leading to reduced system performance.

The emission limit proposed by CISPR of 54dBµV/m in 1MHz bandwidth corresponds to –89 dBm in 1MHz bandwidth (average) at 3 meters distance. The local area BS noise floor is –89 dBm, hence the impact on the BS receiver performance is neglected here.

In this contribution, we focus on the impact of additional noise on the UE receiver. Due to the sensitivity degradation of the UE receiver more downlink power is requested to maintain the link quality compared to the reference scenario without additional noise.

Outage simulations for 1 Local Area BS in [4] have shown that the power available in the BS has some power margin to match the UL capacity of approx. 110 speech users @ 5 percent outage. Therefore, indoor coverage is determined by the uplink. The DL power margin is able to compensate a certain amount of UE sensitivity degradation until the situation will change and the coverage becomes limited by the downlink power capability of the BS.

We performed simulations to investigate the impact of UE sensitivity degradation on coverage in indoor scenarios.

2.1 Simulation assumptions

The simulation area in figure 1 represents a picocell environment, adopted from TR 25.951 [4]. The area is covered by one local area BS. The building size was increased so that the coverage in the reference scenario without additional noise is below 100 percent of the area. This was done to enable the determination of the relative coverage reduction. More simulation area related parameters are summarized in table 1.

Figure 1: Simulation Area
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Table 1: Simulation area parameters

	Parameter
	Value

	Building Size
	198 x 170 meters

	Room Size
	22 x 25 meters

	Corridor Size
	198 x 5 meters

	Room Hight
	4 meters

	Wall loss
	6.9 dB

	Propagation model
	COST 321 multiwall, as described in TR 25.951


The cell is loaded up to 75 percent of the pole capacity by UE moving randomly around in the simulation area with walking speed of 3 km/h. The coverage area is determined by the area where the UE are not in outage in uplink and downlink. Additional simulation assumptions are summarized in table 2.

Table 2 Simulation parameters

	Parameter
	Value

	Number of cells
	1

	BS type
	Local Area BS acc.TS25.104 Release 6

	BS antenna type
	omnidirectional

	Simulated service
	12.2 kbps speech

	BS transmission powers
	24 dBm max, 21 dBm max per user

	UE transmission power
	21 dBm max

	Eb/N0 targets
	UL: 3.3 dB, DL: 6.1 dB

	UL noise rise target
	6 dB

	UE desensibilization
	5, 10, 15, 20, 25, 30 dB


2.2 Simulation results

Figure 2: Simulation results
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3 Discussion and conclusion

It can be seen from the simulation results that based on the current Local Area BS specification there is some power margin in the downlink leading to a compensation of the UE sensitivity degradation caused by additional noise. If the sensitivity degradation of the UE is below 20dB in the simulated single cell scenario, the impact is rather low. 

It should be noted here, that all UE in the simulations were considered to have the same amount of sensitivity degradation. The impact of distributed noise sources, corresponding to different sensitivity degradations of the UE depending from the UE distance to the noise source and multiple cell scenarios need further investigation.  
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