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0.1.1.1 LTE UE selectivity

The LTE UE selectivity characterises the ability of the UE to operate in the presence of unwanted signals outside its operating channel. The RF performance of UE terminals is defined in 3GPP specification TS 36.101, and the UE selectivity in the 470-862MHz band is defined in section 7.6.2 “Out of band blocking”. The relevant part of the requirements table is copied below.
Table X: 3GPP TS 36.101, Table 7.6.2.1-2: Out of band blocking

	E-UTRA band
	Parameter
	Units 
	Frequency  

	
	
	
	range 1
	range 2
	range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	790-862MHz band (LTE Band 20)
	FInterferer (CW)


	MHz


	FDL_low    -15 to

FDL_low    -60 
	FDL_low    -60 to

FDL_low    -85 
	FDL_low    -85 to  

1 MHz

	
	
	
	FDL_high  +15 to

FDL_high  + 60 
	FDL_high  +60 to

FDL_high  +85 
	FDL_high  +85 to

+12750 MHz


This requirement applies for a desensitisation (i.e. degradation of receiver sensitivity) of 6dB with a reduction in data throughput of less than 5%. The receiver sensitivity specification in the absence of unwanted signals is  -97dBm for a 5MHz channel and -94dBm for a 10MHz channel.
The receiver blocking requirement is “band independent” – i.e. it applies to all bands (with one exception) in the 3GPP specifications. However, it is recognised that, in practice, the performance of UE will be significantly better than 3GPP specifications, because of the characteristics of the duplexers currently used in terminals. This typical out-of-band performance can be derived by combining the 3GPP in-band performance requirements (which do not assume any benefit from RF filtering) with the assumed performance of a duplexer for this band.
A number of manufacturers produce duplexers for terminals for this frequency band, but only one has published the specification for its device
. The data sheet provides a specification below 750MHz; between 750MHz and 790MHz, measured values can be read from a frequency response plot.
Table X+1: Characteristics of B7679 duplexer filter

	Characteristics Antenna-RX, 0.3-750MHz

	
	Absolute attenuation
	Passband insertion loss
	Rejection

	Typical @25ºC
	53dB
	2.6dB
	50.4dB

	Worst case
	40dB min
	4dB max
	36 dB min


These characteristics will have been measured in a test jig. When the device is installed in the phone, the performance will inevitably be worsened to some degree by a number of factors:
· leakage across the duplexer, eg coupling between PCB tracks and through other components such as switches for other bands

· Mutual ground impedance

· Impedance mismatch (especially for the antenna, which will vary with surroundings).
· Temperature drift and manufacturing tolerance (for typical values)

The RF selectivity for some frequency offsets can be estimated from the 3GPP ACS and blocking requirements (see 3GPP TS 36.101). The details of how this can be done have been explained in an earlier contribution (see Doc. SE43(10)88). The resulting numbers are illustrated in Figure 24. It should be noted that the blocking requirement (used for channel 59 and below) assumes a 6dB degradation of the receiver sensitivity for a 10MHz LTE channel.
The ACS for the first 5 MHz outside the LTE wanted channel is 33 dB. The first in-band blocking requirement is to be tested at 10 MHz offset, and the required suppression is ~33 dB as well. At 15 MHz offset the second in-band blocking requirement implies a suppression of 45 dB, which can then assumed to be flat (the increase for the out-of-band blocking can be assumed to be due to the duplexer)..
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Figure 24: RF selectivity

Based on these values it is possible to calculate the ACS for the first couple of TV channels when interferers are using 8 MHz instead of 5 MHz bandwidth. For channels 56 to 59 this is straightforward; the ACS is 45 dB. For channel 60, the ACS has to be averaged over 33 dB for the upper 6.5 MHz of the channel, and 45 dB for the lower 1.5 MHz of the channel. This averaging is done according to
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Interference coming from the TV band will be additionally attenuated by the LTE UE’s duplex filter. It is difficult to estimate the duplexer performance from the existing 3GPP requirements, since those target at defining the suppression of the UE’s transmit frequency range (i.e. frequencies above 821 MHz), and current filter technology typically has asymmetric frequency responses (i.e. the shape of the filter response at frequencies above the passband is different from below the passband). [ In the absence of any better information, we propose to model the duplexer suppression with three different levels (called “low”, “medium” and “high” duplexer performance in the following) in order to represent the range of typical duplexers available today. The assumed duplexer suppression has to be summed up with the ACS due to RF selectivity as explained above, and the resulting total ACS figures are given in Table 10.

Table 10: ACS values used in simulations

	 
	RF selectivity
	Duplexer
	Resulting total ACS

	Ch. 60
782-790 MHz
	34 dB
	5,7.5,10 dB
	39,41.5,44 dB

	Ch. 59
774-782 MHz
	45 dB
	25,30,35 dB
	70,75,80 dB

	Ch. 58
766-774 MHz
	45 dB
	40,50,60 dB
	85,95,105 dB

	Ch. 57
758-766 MHz
	45 dB
	40,50,60 dB
	85,95,105 dB


[Ed. Note: Other values for the isolation of duplexer were suggested for the purpose of the studies. This issue will need to be discussed further]
These values will need to be discussed in SE43 in the light of contributions]

































� EPCOS B7679:  http://www.epcos.com/inf/40/ds/mc/B7679.pdf
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