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Background

When WCDMA is deployed in Band II (PCS band) and Band III (DCS band), the modulation of the interfering adjacent technologies could consist of constant envelope modulations schemes such as GSM/GSMSK and variable envelope modulated schemes such as EDGE, IS-136 and IS-95. It is therefore important the signal characteristic of the interference signal specified in the performance requirement give a reasonable indication of the expected performance in the network and also track the simulation assumptions used to derive the performance requirements. 

In [3], it was indicated that using a CW source could provide a more optimistic performance in terms of selectivity depending on the type of UE implementation.  Two examples of implementation were considered and it indicated that the selectively could be 10 –20 dB worse when a variable envelope modulation source such as EDGE/8PSK is used compared to a CW source as originally proposed in the specification.  In order to support the above example results are presented to show the impact of the UE BER performance with different type of modulation range from CW to GSMK and EDGE/8PSK. 

At the WG4#19 meeting in Edinburgh it was agreed the interferer should be a modulated signal with the type of modulation signal subject to further discussion.  This document proposes the interfering signal should be 8PSK since this modulation scheme would cover the expected performance for both constant and variable envelope modulation schemes and also has the advantage of being specified in the other specifications and hence would also be supported by most test equipment

In summary this document recaps; the rationale why EDGE/8PSK should be used, the performance impact and the appropriate change to the narrow band blocker and IMD performance requirements. 

Discussion

A simple example why changing the interferer from CW to a modulated signal has an impact in terms of BER performance is shown below 

[image: image1.bmp]For UE implementations that employ simple Direct Conversion Receiver (DCR) techniques for WCDMA the second order process will create interference components as a function of the square of the interfering signal envelope. If the interferer is a CW or GMSK signal then the component will be DC as is illustrated in Figure 1..

Figure 1

With the effect of DC are normally seen as they are removed by simple DC cancellation techniques or by AC coupling. In either case the effect of DC on the received signal quality is eliminated and it does not matter if the interferer is CW or GMSK. The spectral result of this is indicated in Figure 1 and shows IP2 products at DC. 

However if the interfere is not a CW signal but a variable envelope EDGE/8PSK signal (to represent the case of an adjacent EDGE/IS-136/IS-95 deployment) this would result in a variable envelope component at the mixer. The second order distortion product (IP2 product) is essentially the square of the EDGE 8 PSK signal and is expanded to twice the BW of the EDGE envelope signal centered at DC. The entire signal is still within the 3.84MHz BW of the WCDMA Rx and the interfering signal component degrades the S/N. This is illustrated in Figure 2. 

[image: image2.bmp]Figure 2

In this case the interfering signal has essentially a +/- ~160 kHz BW (twice the BW of the EDGE envelope) and a simple DC cancellation or AC coupling will not reduce the interference appreciably and will contribute to the signal quality degradation. 

The table below shows some measured results where the wanted signal level is increased until a 2% BER is achieved for different types of interferer.  







Table 1 Desired signal level Vs EDGE, GMSK and CW interferer


	CW (dBm)
	GMSK CW (dBm)
	EDGE CW (dBm)

	-100
	-96
	-87


In the above test the change of signal from CW single tone to GMSK causes a 4 dB sensivtivity loss. The change of signal to EDGE from GMSK causes a further degradation of 9 dB. Clearly the EDGE signal causes an additional degradation and is only discovered by using an EDGE or variable envelope interferer. This actual level of degradation is dependant on a number of parameters (UE implementation, frequency offset, signal levels, linearity, AM/PM conversion, etc) and the results are only provided as an example 

Conclusion

It is important that the proposed specification for UMTS1800/1800 is specified with the appropriate parameters such that the performance of WCDMA is not degraded in a practical deployment.  In WCDMA it is also more critical since a terminal with poor narrow band performance will request more BS power to maintain the required SIR and hence will reduce the total system capacity.

It is therefore proposed that the blocking interfering signal, which is currently specified as a CW signal, should be specified as a modulated signal such as 8PSK to take into account variable envelope adjacent deployment.  The Table below is modified from ref [1] to account for these cases.

.  
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

	Iouw2 (8PSK) is an interfering signal consisting of a 8PSK modulated continuous carrier as defined in TS05-04


The Inter-modulation table need only add a modulated signal at the furthest offset. This is consistent with the methodology chosen for the Band I (UMTS-2100) 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

	Iouw2 (8PSK) is an interfering signal consisting of a 8PSK modulated continuous carrier as defined in TS05-04
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