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Introduction

Blocker and Intermodulation levels have been proposed in ref [2] and ref [3] with different reference and interfering levels. This contribution suggests levels for both the reference and the interfering signals taking into account those contributions and the bulk of the background work presented in the technical report in ref [1]. It is believed that these levels are achievable, supportable by technical argument and provides the interference protection required for UMTS1900/1800 systems.
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The narrowband blocker requirement has been determined based on capacity degradations to a WCDMA system from an adjacent GSM system. A narrow band ACS requirement of 30dB was shown to provide a capacity loss of 0.9% to 7.6% ref table 7.1.3.1 [1] in individual simulations. The data further shows that increasing the ACS level to 40dB yields a loss of 0.0% to 2.1%.  The curves of average ACS results indicate that ACS values greater than 40dB show no appreciable improvement in capacity. The adoption of a 30 dB ACS level results in a compromised value and exhibits capacity loss accordingly. The data does indicate that the higher ACS level of 40 dB is favourable and should be considered. The figures are repeated here for easy reference.

Figure 1: UMTS (omni) downlink capacity loss versus       Figure 2: UMTS (3-sector) downlink capacity loss versus ACIR with GSM interference








ACIR with GSM interference 
Ref [1] section“ Radio resource management impacts for dead zone management”) Figure 1 shows instances of poor received signal quality for an ACLR of 25 dB. In figure 2 it is shown that when inter frequency handover is enabled the poor signal quality greatly improves. This is because handover allows a poor signal quality UE to move to another FDD channel with better signal quality.  It is noted in the section that this is equivalent to improving the ACIR from 25 dB to a value of 35 dB. In practice it may be very difficult for a UE experiencing poor signal quality to successfully request a hand over. So the improvement due to handover may be hard to experience in the field. 

Importantly, systems to be deployed in the 1900 band may be restricted to a single 5MHz channel and not have the ability to provide handover to another FDD channel. Thus the only mechanism available to provide more instances of good signal quality is a higher ACS at the start. While no data is shown for 30 dB ACIR and 40 dB ACIR levels, it is clear that improving from 25 to 35 is favourable, and certainly 40 dB is better yet. 

The blocker value calculated in [2] shows a blocker level of –57 dBm at a reference level of 10 dB higher than sensitivity. The actual ACS value to provide this can be calculated from the formula below which calculates the ACS value for a 10dB increase in the receiver noise. Where N is the thermal noise (kTBF), Pi is the interfering signal power, I is the interference and ACS is the selectivity at 2.7 MHz offset measured with very high signal to noise ratio.

10N=N + I


Watts (absolute numbers)

10N=N + Pi/ACS
Watts (absolute numbers)

9N =Pi/ACS


Watts (absolute numbers)

Substituting the values for the noise and the blocker in [2[, and converting to dB’s

9.5 -97= –57 –
ACS dB

ACS= 30.5 dB

While 30 dB ACS was used in the simulations the required ACS in the derived blocker requirement is 30.5dB. This is somewhat insignificant but it does show that the ACS values are actually higher than used in the simulations.

We should also note that the ACS value provided by Lucent in [3] was 48 dB so there is another precedent for higher ACS values than 30 dB and even 30.5dB calculated above.

We propose that the reference level used for the blocker be set at 3dB above sensitivity. This is for two reasons, first because the blocker signal power is already high appearing at the 90%tile of the CDF of interfering signal power in the 577 m case in [2] and is also at the 99.85% tile in the 2.4km case in [3]. We now calculate the interfering signal power for a 3 dB noise degradation and an ACS of 40dB.

2N=N+Pi/ACS
Watts (absolute numbers)

N=Pi/ACS
Watts (absolute numbers)

-97=Pi-40 dBm

Pi = –57 dBm.

Thus this method yields the same blocker power as [2] but for a reference level of 3dB above sensitivity.

Intermodulation
The intermodulation level in [1] was not based on any simulation study for the impact of IM. Rather it was calculated based on a presumed ACS improvement of 15 dB. In this analysis the ACS at 3.5 MHz is 55 dB following that procedure. The analysis in [1] applied an arbitrary degradation to ACS of 2 dB to the total interference. Using the same factor the interfering IM powers can be calculated.

The target noise floor is –97 dBm to yield a 3 dB sensitivity loss. Correcting for the 2 dB ACS degradation this becomes –99 dBm.

Pi= -99 + 55 dBm

yields

Pi =-44 dBm.

This is the same result as in [2] but with a reference signal 3 dB above sensitivity.

The above derivation used an assumed ACS roll off response, which may not represent all receivers. Many receivers will be limited by non-linearity in the front end. Some designs may provide a much larger ACS (3.5MHz) and allow all of the degradation to be due to IM and cross modulation. Interestingly, the noise contribution due to IM and cross modulation is –101dBm in the method above, which allows most of the degradation to be due to ACS. So we should also examine what may be a reasonable IM level irrespective of ACS response but in light of the already proposed –44dBm level. 

Examining the interfering signal power CDF in ref [3] this provides a probability of signals > -44 dBm   <0.0001. Considering that the BCCH channels causing the concern for IM will be at the extreme of the CDF this level seems reasonable.

Conclusion

The 30 dB (30.5 dB actual) ACS values in [1] and [2] were drafted to provide the minimum required ACS and IM levels and may suffer from poor performance particular for dead zone scenario. The levels drafted in this paper are shown to provide an enhanced level of performance, which are shown to be favourable.

There have been some anecdotal statements that the simulations do not use real field data and show an optimistic case of symmetrical cells and homogenous user distributions. Thus there is cause for concern that levels drafted in this way may not be experienced in deployed systems with non-uniform cell sizes and user distributions. The levels propose in this paper provide a degree of margin to address this.

 The following ACS and IM levels are proposed..
Table 7.x.x: Narrow band blocking characteristics

	Parameter
	Unit
	Band II 
	Band III

	DPCH_Ec
	dBm/3.84 MHz
	<REFSENS>+3 dB
	<REFSENS>+3 dB

	Îor
	dBm/3.84 MHz
	<REFÎor>+3 dB
	<REFÎor>+3 dB

	Iouw(8 PSK)
	dBm
	-57
	-56

	Fuw (offset) 
	MHz
	2.7
	2.8

	1. For Power class 3 the average power shall be +20 dBm

2. For Power class 4 the average power shall be +18 dBm


The Intermodulation table need only add a modulated signal at the furthest offset. This is consistent with the methodology chosen for the 2100 Band and allows for a second order component to be included in the measurement.

Table 7.xx: Receive intermodulation characteristics

	Parameter
	Unit
	Band II
	Band III

	DPCH_Ec
	dBm/3.84 MHz
	<REFSENS>+3 dB
	<REFSENS>+3 dB

	Îor
	dBm/3.84 MHz
	<REFÎor> + 3 dB
	<REFÎor> + 3 dB

	Iouw1 (CW)
	dBm
	-44
	-43

	Iouw2 (8PSK)
	dBm
	-44
	-43

	Fuw1 (offset)
	MHz
	3.5
	-3.5
	3.6
	-3.6

	Fuw2 (offset)
	MHz
	5.9
	-5.9
	6.0
	-6.0

	1.   For Power class 3 the average power shall be +20 dBm

2.   For Power class 4 the average power shall be +18 dBm
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