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Background

A narrow band blocker proposal has been presented in [1] based on GSM carriers interfering with WCDMA users. That study presented simulation data and discussion for the levels presented in the table. This requirement however is only specified where the interfering signal is a CW signal and covers the case of a GSM/GMSK interferer. It does however not cover the case if the interferer is modulated with a non-constant envelope scheme such as EDGE (8PSK) or other modulation technologies such as IS-95/1S-136. 

This paper discusses these cases in the context of [1]. In this case the performance of WCDMA may be degraded depending on the UE implementation and will impact system capacity. In summary, this paper looks at IP2 and IP3 interference products, and the required narrow band and inter-modulation performance for UMTS 1800/1900 using a non-constant envelope modulated interferer

Discussion

In [1] Table 7.x.x is presented for the narrow inband blocking specification giving the interfering signals as CW signals. Presumably this is to represent GSM GMSK signals. Since the frequency offset is large (2.7 and 2.8 MHz) with respect to the channel BW of 200 kHz the filter attenuation change over the channel BW is relatively constant. Thus the use of a simple CW signal to represent a GMSK signal is reasonable for the case of IF filter protection. 

Transmitter cross modulation will also contribute to the net interference at the receiver detector and is a non-linear process occurring primarily in the receiver front end. This phenomena is due to the third order non-linearity and is a function of the square of the WCDMA TX envelope and is linear with the interfering signal blocker. The table allows the blocker requirement to be satisfied if the Tx power is reduced 3dB which drops this component 6 dB and is reasonable since the high power situation rarely occurs. 

[image: image1.bmp]For UE implementations that employ direct conversion receiver techniques for WCDMA the second order process will create interference components around DC. This interference goes as 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

Many direct conversion receivers (DCR) can minimize the effect of the DC component by 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 IMD2 products at DC.

[image: image2.bmp]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 (IMD2) 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/no. This is illustrated in Figure 2. 

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. This needs to be considered when drafting a narrow band blocker specification for WCDMA in 1800/1900. 

In the United States WCDMA systems will be deployed adjacent to IS136 systems, which use a variable envelope. This was also recognized in [2] and further illustrates that this must be addressed. Adjacent systems may also deploy IS-95, which use variable envelope signals of 1.25MHz BW. The second order expanded BW of these signals also falls within the BW of the WCDMA Rx and clearly the IMD2 cannot be attenuated by DC mitigation techniques.

Cross modulation will also occur for EDGE signals but here the mixing is a function of the square of the Tx signal and linear with the 8PSK signal. Since the squared Tx signal has an order of magnitude more BW than the EDGE signal this can be analysed as if the EDGE signal were cw and does not affect the result. This is also the case for IS-136 signals. IS-95 signals are of wider BW and do not follow this rule, but since the resulting spectrum is a triangle due to the convolution of them most of the power falls in the WCDMA Rx BW and the conclusion of the paper is unchanged.

Generally, a heterodyne or dual conversion receiver will not exhibit much difference between blocker performance for constant envelope or variable envelope carriers because they do not have the second order limitation of direct conversion receivers (DCR). 

Conversely a DCR UE can exhibit 10 to 20 dB worse selectivity performance from a variable envelope than a CW signal. If a poor UE receiver is in the field, the net effect can be to raise the required desired WCDMA signal power causing a serious capacity degradation to the system. Therefore it is important that the specification should take into account possible UE implementation as this will not only impact the UE performance but also more importantly the capacity and performance of the network 

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. If the interferer is an EDGE/8PSK or IS136 signal then special consideration must be paid to this case and the protection levels adjusted to account for this. Moreover, in the US IS-95 and CDMA 2000 systems using wide BW variable envelope modulation are also deployed further emphasising the need for a variable envelope interferer in the performance requirements. 

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 non-constant envelope adjacent deployment.  

The Table below is there 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>+10 dB
	<REFSENS>+10 dB

	Îor
	dBm/3.84 MHz
	<REFÎor>+10 dB
	<REFÎor>+10 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>+10 dB
	<REFSENS>+10 dB

	Îor
	DBm/3.84 MHz
	<REFÎor> + 10 dB
	<REFÎor> + 10 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


References

[1]

R4-010576,TSG RAN WG4 meeting #17  May 21-25 2001 Gothenburg Sweden, “Signal Strength analysis to derive NB blocking and NB IMD requirement”, Nokia 


[2]

R4-1800ah-0105, UMTS 1800/1900 ad hoc meeting Seattle, Washington, 2-3 May 2001,”Proposal for a new UE narrowband intermodulation requriement for UMTS 1800/1900 (revised)”,Ericsson
fo





products





Crossmodulation





#1 & #2





IMD2 product(s)





fo (uw1) MHz





2.40 MHz





2.4 MHz





GSM EDGE interferers





IMD3





frequency





PSD





fo





products





Crossmodulation





#1 & #2 at DC





IMD2 product(s)





fo (uw1) MHz





2.40 MHz





2.4 MHz





GSM GMSKinterferers





IMD3





frequency





PSD





WCDMA signal





frequency





PSD





WCDMA signal





WCDMA signal





frequency





PSD





WCDMA signal








3GPP


