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Introduction
The 3.5 GHz FDD band (band 22) has currently 10 MHz duplex gap, which is only about 0.3% in terms of RF frequency. Existing filter technology for UE duplexers is suitable for 1% and larger duplex gaps, so some additional mitigation is needed with 10 MHz gap. From UE self desense point of view the narrow gap can be made feasible by using half duplex FDD of duplexer can be split to two switchable filters. However UE to UE co-existence cannot be improved with those techniques. In this paper we present some simulation results for UE co-existence issue.
Simulation assumptions

Duplexer performance is roughly estimated by transferring current 1900 MHz (band 2) duplexer attenuation curve shape to 3.5 GHz frequency (table 1). Currently band 2 is one of the most challenging bands from filter design point of view due to relatively narrow duplex gap. This assumption may be a slightly optimistic because at higher frequency the filter implementation is more challenging. 
Table 1. 3.5 GHz duplexer attenuation

	Offset from band edge [MHz]
	Attenuation [dB]

	0
	0

	10
	3

	20
	10

	30
	30

	>40
	45


Next UE TX emissions are simulated and duplexer attenuation at different offset is taken into account. Simulation uses full 20 MHz channel and UTRA ACLR is adjusted to 33 dB. For carrier and image leakage 25 dBc value is used. Simulation is done for three different duplex gap values and for each case A-MPR is applied until emission limit is reached with 1 dB margin.
Results
Figure 1 shows an example of the UE spectrum. Note that the duplexer attenuation is taken into account by offsetting the limit line rather than changing the emission curve. 
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Figure 1. TX emission for 20 MHz gap and -50 dBm/MHz limit for 20 MHZ REL8 carrier
In table 2 the needed A-MPR is shown for three different duplex gap values and for two different emission limit values. It can be seen that 10 MHz duplex gap would require several dB A-MPR even if the emission limit was relaxed to -40 dBm/MHz. With 20 MHz duplex gap a few dB A-MPR is needed to reach -50 dBm/MHz limit and relaxed emission limit can be met without A-MPR. 30 MHz duplex gap would work without power reduction even with -50 dBm/MHz limit.
Table 2. Needed A-MPR for different duplex gap values for 20 MHz LTE signal
	Duplex gap [MHz]
	A-MPR for -50 dBm limit [dB]
	A-MPR for -40 dBm limit [dB]

	10
	11.6
	7.1

	20
	4.0
	0.0

	30
	0.0
	0.0


In addition to 20 MHz REL-8 LTE signal we analyzed the A-MPR need for REL-10 aggregated signal consisting of two 20 MHz component carriers. Results are presented in table 3 below. 
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Figure 1TX emission for 20 MHz gap and -50 dBm/MHz limit for aggregated 40 MHz REL-10 carrier
Table 3. Needed A-MPR for different duplex gap values for 40 MHz LTE signal
	Duplex gap [MHz]
	A-MPR for -50 dBm limit [dB]
	A-MPR for -40 dBm limit [dB]

	10
	13.9
	9.6

	20
	6.6
	3.5

	30
	0
	0


Conclusion
Based on simulation results, the current 10 MHz gap at 3.5 GHz band is too narrow for good UE to UE co-existence. Following options can be observed:

1) With 10 MHz duplex gap, high A-MPR is needed at the edge of the uplink band both for REL-8 and REL-10 signals. 

2) With 20 MHz gap, emission to uplink band is significantly lower

a. 4-7 dB A-MPR is needed to fulfil -50 dBm requirement

b. For REL-8 signal no A-MPR is needed to fulfil -40 dBm requirement. For 40 MHz aggregated signal 3.5 dB of A-MPR is required
3) With 30 MHz gap, no A-MPR is needed
Limit line moved 10 dB to take duplexer attenuation into account








