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1. Introduction
During RAN#59 (Vienna), the study item titled “Expansion of LTE_FDD_1670_US to include 1670-1680 MHz Band for LTE in the US” was approved [1].  The downlink spectrum covered by this study item is 1670 to 1680 MHz, and the uplink band coincides with band 24 UL from 1626.5 to 1660.5 MHz. This TP outlines the requirement of UE receive chain to meet the blocking requirements of this proposed band in TR 36.844. 
2. Reference

[1] RP-130202:  "Study Item Proposal: Expansion of LTE_FDD_1670_US to include 1670-1680 MHz Band for LTE in the US ", RAN #59, Feb. 2013.
------------- Start of TP------------------
<First  Modification>
8.1.2     Device Receiver Chain Requirements for Option 1
The ANT-RX filter in the duplexer is mainly used to attenuate interference coming from the TX band in addition to UE transmission leakage via TX-RX isolation. 
However, Band 24 UE vendors had identified the own TX leakage into the RX band, at the RFIC input, to be no more than -27 dBm. Assuming that UE supports the power class 3 requirements, with the maximum power of 23 dBm at the output of the PA, and 55 dB TX to RX duplexer isolation in TX band (specified in Table 8.1-1), it is guaranteed that the TX to RX leakage would not exceed this maximum threshold (-27 dBm). 
Assuming a 20 dB margin over the TX-RX leakage at the input of RFIC receive chain (input of the LNA) for the blocking signal, Table 8.1.2-1 determines the required minimum ANT-RX rejection at the RX chain for the interference coming from a neighbouring aggressor UE 1 meter away from the victim UE.
Table 8.1.2-1: Required ANT-RX Rejection at 1670 - 1680 MHz
	Parameter
	Value
	Unit

	
	
	

	UE TX Power
	23
	dBm

	TX-RX Isolation (in the RX band)
	50
	dB

	TX Leakage into RX chain at the TX band
	-27.0
	dBm

	Margin
	20.0
	dB

	Allowed Interference power at the input of RX Chain in the TX band
	-47.0
	dBm

	Antenna gain + Body Loss per device
	8.0
	dB

	Propagation Loss for 1 m UE Distance
	36.7
	dB

	Noise at the Receiver Antenna Port
	-29.7
	dBm

	Maximum Required ANT-RX rejection at the RX band 1670-1680 MHz
	17.3
	dB


As seen from this table, the maximum required ANT-RX rejection at the RX band 1670 – 1680 MHz is 17.3 dB. If the aggressor mobile is transmitting using this proposed band with Option 1 UL pairing, then the ANT-RX needs to provide this isolation for the signal emanating from 13.3 MHz away. As evident from Figure 8.1.2.1, current Band 24 SAW ANT-RX filter, even with 34 MHz passband can provide this rejection. Note that the filter complexity (number of poles/zeros) to realize similar rejection with a 10 MHz passband would be clearly less.  It is noteworthy that filter complexity depends on the Transition Ratio (TR) of the filter, defined as (stopband width)/(passband width). A larger TR value requiring fewer poles/zeros, and therefore less implementation complexity. Therefore, with the same complexity, we can assume that using the 10 MHz passband, the ANT-RX rejection would be better than what is demonstrated in Figure 8.1.2.1.
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Figure 8.1.2.1: LI68A L-band duplexer, ANT-RX path
3GPP has identified [15] the blocking characteristics of the UE to be the measure of UE’s receiver ability to receive its wanted signal at its assigned RX band in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The in-band blocking applies to unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels. 3GPP has identified -44 dBm as the UE in-band blocking requirement in Table 7.6.1.1-2 in [15]. Assuming 17.3 dB as the maximum required ANT-RX rejection at the RX band 1670-1680 MHz from Table 8.1.2-1, the input level at the receive RF chain would be considerably lower than the -47 dB threshold specified in the Table.
<Next  Modification>

8.2.2    Device Receiver Chain Requirements for Option 2
In Section 8.1.2, assuming that the maximum acceptable leakage from own TX leakage at the receive chain to be no more than -27 dBm, the requirements of device ANT-RX filter in the duplexer was derived to avoid desensitization due to a interference from a proximate aggressor. Table 8.1.2-1 calculated the maximum required ANT-RX rejection at the RX band 1670-1680 MHz to be 17.3 dB. 
If the aggressor mobile is transmitting using this proposed band with Option 2 UL pairing, then the ANT-RX needs to provide such isolation from the signal emanating from 32.5 MHz (1670 – 1637.5=32.5)  away. As evident from Figure 8.1.2.1, current Band 24 SAW ANT-RX filter, even with 34 MHz passband can easily provide this rejection. However, if the aggressor mobile is transmitting using Band 24 UL channel (1646.7 – 1656.7 MHz), then the ANT-RX needs to provide such isolation from the signal emanating from 13.3 MHz (1670 – 1656.7=13.3) away. In section 8.1.2, it was discussed that the current Band 24 SAW ANT-RX filter, even with 34 MHz passband can provide this rejection. By reducing the passband to 10 MHz, the ANT-RX filter can support this isolation with lower complexity. 
<End of modifications>
------------- End of TP ------------------
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