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1 Introduction
It has been up for discussion whether or not additional receiver requirements for DC-HSUPA transmission are to be included in [1]. It was indicated in [2] that some of the blocking and intermodulation properties were degraded significantly for DC-HSUPA, and it was agreed to further study to what extent relaxations to the requirements could be introduced. This contribution makes a preliminary analysis of the blocking and intermodulation requirements.
2 Blocking and intermodulation

For some bands with a small Tx to Rx separation, there will be additional interference from the transmitter leaking into the receiver. When specifying requirements for these bands, such interference needs to be taken into account. Here, we only investigate the requirements for bands where we do not expect any sensitivity degradation due to TX noise, e.g. band 2.

For the simulations in this section the following parameters have been used
	Tx power @ antenna
	20 dBm

	Insertion loss
	4 dB

	Duplexer isolation at TX frequency
	50 dB

	RX IIP3
	-10 dBm


With these parameters, the power of the Tx signal intermodulating with the blockers thus is at -26 dBm at the Rx input. The used TX signal is the proposed UL DC-HSUPA reference measurement signal taken from [4].
2.1 In-band blocking

In-band blocking is currently specified for DC-HSDPA with the following parameters:
	Parameter
	Unit
	Level

	HS-PDSCH_Ec
	dBm/3.84 MHz
	<REFSENS>+3 dB

	Îor
	dBm/3.84 MHz
	<REFÎor> + 3 dB

	Iblocking mean power (modulated)
	dBm
	-56
	-44

	Fuw offset

(NOTE 4)
	
	=(10 MHz
	(-15 MHz

&

(15 MHz

	UE transmitted mean power
	dBm
	20 (for Power class 3 and 3bis)

18 (for Power class 4)


For band 2, the REFSENS values from DC-HSDPA (-111 dBm) can be reused. The results due to crossmodulation is depicted in Figure 4, where the green curve shows the TX signal and the blocker, and the red curve is the portion within the RX carriers. The carrier closest to the blocker experiences the most crossmodulation noise, around -99.5 dBm. Adding this to the thermal noise
, the effective SNR becomes -14.1 dB. This figure is to be compared with the required SNR of -15.7 dB
. Thus no relaxation is needed. 
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Figure 4  Crossmodulation due to RX non-linearity for in-band blocking test case
Bands where the TX noise affects the RX carriers are FFS.
2.2 Narrow-band blocking

Narrow-band blocking is currently specified for DC-HSDPA with the following parameters:

	Parameter
	Unit
	Band II, IV, V, X
	Band III, VIII, XII, XIII, XIV

	HS-PDSCH_Ec
	dBm/3.84 MHz
	<REFSENS> + 10 dB
	<REFSENS> + 10 dB

	Îor
	dBm/3.84 MHz
	<REFÎor> + 10 dB
	<REFÎor> + 10 dB

	Iblocking (GMSK) 
	dBm
	-57
	-56

	Fuw (offset) 

(NOTE 2)
	MHz
	(2.7
	(2.8

	UE transmitted mean power
	dBm
	20 (for Power class 3 and 3bis)

18 (for Power class 4)


Again, using band 2 as an example, the resulting crossmodulation is depicted in Figure 5. The noise due to crossmodulation is -88.6 dBm for the worst case carrier, and the effective SNR becomes -13.2dB. No relaxation is needed.
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Figure 5  Crossmodulation due to RX non-linearity for narrow-band blocking test case
2.3 Intermodulation
Receive intermodulation is currently specified for DC-HSDPA with the following parameters:
	Parameter
	Unit
	Level

	HS-PDSCH_Ec
	dBm/3.84 MHz
	<REFSENS> +3 dB

	Îor
	dBm/3.84 MHz
	<REFÎor> +3 dB

	Iouw1 (CW)
	dBm
	-46

	Iouw2 mean power (modulated)
	dBm
	-46

	Fuw1 (offset)

(NOTE 2)
	MHz
	10
	-10

	Fuw2 (offset)

(NOTE 2)
	MHz
	20
	-20

	UE transmitted mean power
	dBm
	20 (for Power class 3 and 3bis)

18 (for Power class 4)


Again, using band 2 as an example, the resulting crossmodulation is depicted in Figure 6. The noise due to crossmodulation is -90.9 dBm for the worst case carrier, and the effective SNR becomes -18.5 dB. This is worse than the required -15.7 dB and some kind of relaxation may thus be needed. This can e.g. be accomplished by using the input level <REFSENS> + 6 dB instead in the requirement. 
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Figure 6  Crossmodulation due to RX non-linearity for intermodulation test case
2.4 Narrow-band intermodulation

Narrow-band intermodulation is currently specified for DC-HSDPA with the following parameters:

	Parameter
	Unit
	Band II, IV, V, X
	Band III, VIII, XII, XIII, XIV

	HS-PDSCH_Ec
	dBm/3.84 MHz
	<REFSENS>+ 10 dB
	<REFSENS>+ 10 dB

	Îor
	dBm/3.84 MHz
	<REFÎor> + 10 dB
	[<REFÎor> +10 dB

	Iouw1 (CW)
	dBm
	-44
	-43

	Iouw2 (GMSK)
	dBm
	-44
	-43

	Fuw1 (offset)

(NOTE 2)
	MHz
	3.5
	-3.5
	3.6
	-3.6

	Fuw2 (offset)

(NOTE 2)
	MHz
	5.9
	-5.9
	6.0
	-6.0

	UE transmitted mean power
	dBm
	20 (for Power class 3 and 3bis)

18 (for Power class 4)


Again, using band 2 as an example, the resulting crossmodulation is depicted in Figure 7. The noise due to crossmodulation is -70.2 dBm for the worst case carrier, and the effective SNR becomes -30.8 dB. This is far worse than the required -15.7 dB and would require an input level of <REFSENS> + 25.1 dB.
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Figure 7  Crossmodulation due to RX non-linearity for narrow-band intermodulation test case
3 Conclusions

Receiver requirements using DC-HSUPA Tx signal have been analyzed. It was shown that there may be need for relaxations for the intermodulation and narrow-band intermodulation test cases. For the bands where the noise from the TX in the RX band is significant, further relaxations may be needed. This is for further study.
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� Note that the thermal noise floor is assuming a 9 dB NF, 2 dB implementation margin and a 2 dB band offset for Band 2.


� The required SNR to reach a block error rate of 0.1, for the H-SET 12 DC-HSUPA reference measurement channel was evaluted in [3].





