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1. Introduction

Band combination I and III has been proposed for DB-DC-HSDPA for region 3 in [1] and in LS [2] RAN4 stated to RAN1, RAN2 and RAN3 that this band combination is being studied. In this contribution we study what is the effect of the Band III DL close proximity to Band I UL, see table 1.
	Operating Band
	UL Frequencies

UE transmit, Node B receive
	DL frequencies

UE receive, Node B transmit

	I
	1920 - 1980 MHz
	2110 -2170 MHz

	II
	1850 -1910 MHz
	1930 -1990 MHz

	III
	1710-1785 MHz
	1805-1880 MHz


Table 1UTRA FDD frequency bands
2. Discussion
Noise on Band III DL
If Band I and III combination is specified to region 3 then Band III DL would be operational in same platform while Band I UL is transmitting. This means that noise from Band I Tx to Band III RX must be suppressed to same level as Band I own Rx band. Currently the requirement for Band I spurious emission to Band III is -60 dBm/3.84 MHz as specified in table 6.13 in [3] see Figure 1 .
This requirement is roughly 50 dB more relaxed than what is needed for DB-DC-HSDPA operation.
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Figure 1 Current noise requirements for Band I Tx

Noise coupling mechanism
Figure 2 shows the mechanism how the Band I PA noise is coupled trough Band I duplex –filter and is attenuated. Then the noise couples between Band I and Band III antennas to Band III antenna port where it mixes with wanted Band II Rx signal.
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Figure 2 Noise coupling mechanism

Duplex-filter

Current duplex-filters are not necessarily optimized to have large attenuation at Band III because current specifications do not have stringent requirements for that. Figure 2 has frequency response measurements of three different Band I duplex-filters. All three filters are from different vendors. Blue box in the figure indicates where the upper most wcdma signal in Band III would be. From the figure we can observe that attenuation at the upper end of Band III varies from more that 40 dB to practically 0 dB. Also can be seen that the best attenuation is achieved with a notch and the attenuation gets smaller in the middle of the band III.

Based on the characteristics of the best filter (blue curve) at least 40 dB attenuation seems to be achievable on Band III, but this needs to be verified from duplex-filter vendors.
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Figure 3 Three Band 3 duplex filter responses
Band I PA noise to Band III
We measured Band I Tx noise at high end of Band III from two different UE platforms. Noise power was measured from antenna port and PA output noise was calculated by taking into account the duplexer attenuation. Results were for UE1 = – 135 dBm / Hz and for UE2 = -128 dBm/Hz at 1877.5 MHz.

Antenna isolation
Because Band I and III are so close to each other it seems not possible to share one antenna between the bands with diplexer. Instead separate antennas must be used. It is quite difficult to achieve high isolation between the antennas and roughly 6-10 dB isolation could be achievable.

Noise calculation 
In Table 2 we have calculated what the noise level would be at the Band III receiver antenna port when Band I UL is transmitting on max power. From this noise value we have derived the Band III receiver desensitization using NF = 12 dB.
	 
	UE1
	UE1
	UE1
	UE2
	UE2
	UE2

	Band I PA noise / dBm/Hz
	-135
	-135
	-135
	-128
	-128
	-128

	Duplex attenuation / dB
	-40
	-30
	-20
	-40
	-30
	-20

	Antenna isolation / dB
	-6
	-6
	-6
	-6
	-6
	-6

	Band III Noise dBm/Hz
	-181
	-171
	-161
	-174
	-164
	-154

	Desensitization / dB
	0.05
	0.51
	3.54
	0.27
	2.12
	8.64


Table 2 Noise analysis
From the table above we can see that if Band I duplex-filter has 40 dB rejection to band III then the amount of desensitization is less than 0.3 dB with these two UE platforms that were studied. If the duplex-filter rejection is lower than 40 dB then PA noise must be in the order of -135 dBm/Hz or better to keep the desensitization under 0.5 dB.

3. Conclusion

DB-DC-HSDPA band combination I and III seems to be feasible from the same platform PA noise performance point of view if care is taken to ensure adequate attenuation of Band I duplex-filter to Band III. Not all current Band duplex-filters have enough attenuation.
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