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1.0 Introduction 
During the RAN Plenary meeting #55 in China, the work item LTE for 1670-1675 MHz paired with 1646.7-1651.7 MHz was approved [1]. The objective of this work item is to add 1670-1675MHz DL duplexed with 1646.7-1651.7 MHz UL to the appropriate 3GPP core specifications for LTE FDD networks. The TR 36.832 skeleton was endorsed in RAN4#62bis for this work item [2]. A new version of this TR is proposed at this meeting [3]. The document discusses the issues related to UE duplexer design for this band. 
2.0 The Duplexing Gap 
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Figure 1: Duplexing DL and UL Segments
It is proposed to pair the 5 MHz channel at 1670-1675 MHz with the lower half of Band 24 upper UL channel (1646.7-1651.7 MHz), as depicted in Figure 1. The distance between the UL and DL edges of the proposed band is 18.3 MHz (1670-1651.7=18.3 MHz), and the pass-band is 5MHz, with a duplex distance of 23.3 MHz, close to the minimum duplex distance of 30 MHz for Bands 12-14 and 17. Consequently, in designing the RF for this band, we need to consider this small Duplexing distance. 

The UE Rx filter in the duplexer (pass-band of 1670–1675 MHz) has to sufficiently attenuate uplink transmissions from the 1646.7-1651.7MHz, at a separation of 18.3 MHz from the downlink.  The UE Tx filter in the duplexer (pass-band of 1646.7-1651.7 MHz) must sufficiently suppress adjacent channel emissions into the downlink band, from an emission 18.3 MHz away.  These demanding duplexer rejection requirements might impact the insertion loss of both Tx and Rx filters. 
The same issue applies to two devices using this band in proximity (say 1- 5m separation), one receiving Downlink signals in 1670-1675MHz, and another one transmitting Uplink signal in 1646.7-1656.7MHz. 

As a result, overload, receiver desensitization, OOBE, and duplexer design have to be studied for this band.  
3.0 Receiver Desensitization 
Currently, the L-Band duplexer supports L-Band UL in the range 1626-1660MHz. This duplexer provides sharp edge at the left side, but the isolation at 1670-1675MHz is not significant. As a result, a new duplexer has to be designed for this band. Assuming that re-designing the L-Band duplexer to be sharp at both sides is costly and complex, a new duplexer has to be designed for this proposed band. The duplexer has to support high isolation, as a practical measure, 50dB at the Rx band 1670-1675MHz. The feasibility of supporting 50dB isolation is provided with low risk using simulation by credible Duplexer/Filter vendors using BAW/FBAR technology. Assuming this isolation value Table 1 calculates the receiver desensitization, and the additional attenuation required to achieve 6dB receiver desensitization. The UE PA OOBE attenuation is verified by evaluating the characteristics of existing L-Band PA, using QPSK modulation with 25.8dBm transmit power.
Table 1: Receiver Desensitation for in-device isolation
	Parameter
	Value
	Unit

	Max UE PA OOBE (25PRBs), 18.3MHz from carrier edge 
	-125
	dBm/Hz

	Duplexer isolation at 18.3MHz from carrier edge 
	50
	dB

	Tx noise at 1670-1675MHz
	-175
	dBm/Hz

	Thermal Noise Floor (including 8dB Rx NF)
	-166
	dBm/MHz

	Maximum tolerable reduction in sensitivity 
	1
	dB

	Acceptable noise at the Rx carrier
	-171.9
	dBm/MHz

	Additional Margin for 1dB Desensitization
	3.1
	dB

	Additional Margin for 3dB Desensitization
	9
	dB


The potential impact of such Tx to Rx isolation (50dB) on the insertion loss need to be studid. 
4.0 M2M Interference in the same Band
Assuming two UEs using this band, one transmitting in UL (aggressor), and one receiving in the DL (victim) are in 1 meter proximity of each other. Table 2 provides the OOB noise from aggressor-UE transmitter at the receiver of the victim-UE. 
Table 2: M2M Noise in the same band
	Parameter
	Value
	Unit

	Max UE PA OOBE (25PRBs), 18.3MHz from carrier edge 
	-125
	dBm/Hz

	Duplexer Tx filter attenuation at 1670-1675MHz (worst case)
	30
	dB

	Path Loss at 1m
	36.6
	dB

	Tx noise at 1670-1675MHz
	-191.6
	dBm/Hz

	Thermal Noise Floor (including 8dB Rx NF)
	-166
	dBm/MHz

	Maximum tolerable reduction in sensitivity 
	1
	dB

	Acceptable noise at the Rx carrier
	-171.9
	dBm/MHz

	Additional Margin for 1dB Desensitization
	19.7
	dB

	Additional Margin for 3dB Desensitization
	25.6
	dB
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