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1
Introduction
In this contribution we present simulation results how Rx blocking and inter-modulation performance is affected when UL signal is DC-HSUPA instead of single carrier HSUPA.
2
Discussion
Simulation parameters

· TX power = +20 dBm

· Duplexer isolation = 46 dB

· TX power at RX input = -26 dBm

· RX IIP3 ~= -10 dBm

· RX IIP2 ~= +40 dBm

· TX Channels 1900 ja 1905 MHz

· RX Channels 1980 ja 1985 MHz
Simulation results
In-band Blocking (25.101 Chapter 7.6.1)
Table below is a caption from 25.101. Blocker offset from Rx channel is -10 MHz and blocker level is -56 dBm.

Table 7.6A: In-band blocking for DC-HSDPA

	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

	Fuw

(Band I operation)
	MHz
	2102.4( f (2177.6 
(Note 2)
	2095( f (2185

	Fuw

(Band II operation)
	MHz
	1922.4( f (1997.6
(Note 2)
	1915( f (2005


Table 1 25.101 In-band blocking requirement
From the simulated spectrum we can see that the noise power landing on Rx channel (Rx1) will increase 18 dB when UL signal is changed from single carrier to dual carrier mode. This is due to that fact that cross-modulation product has twice the bandwidth and extends to Rx band.
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Figure 1 In-band blocking simulations
Narrowband Blocking (25.101 Chapter 7.6.3)

Table below is a caption from 25.101. Blocker offset from Rx channel is -2.7 MHz and blocker level is -57
 dBm.

Table 7.7B: Narrow band blocking characteristics for DC-HSDPA

	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)


Table 2 25.101 Narrow band blocking requirement
Noise power landing on Rx channel (Rx1) is quite similar on single and dual carrier cases. In dual carrier mode the upper Rx2 channel receives noise power as well.
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Figure 2  Narrowband blocking simulations
Intermodulation (25.101 Chapter 7.8.1)
Table below is a caption from 25.101. Interferer offsets from Rx channel are -10 MHz for the CW signal and 20 MHz for the modulated signal. Interferer levels are -46 dBm.

Table 7.9AA: Receive intermodulation characteristics

	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)


Table 3 25.101 Intermodulation requirement
Noise power landing on Rx1 channel will increase 19 dB when UL signal is changed from single carrier to dual carrier mode. Absolute power level is similar as in Narrow Band blocking case, however the wanted signal level is 7 dB lower which makes this test more challenging.
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Figure 3 Intermodulation simulations
Narrowband intermodulation (25.101 Chapter 7.8.1)

Table below is a caption from 25.101. Interferer offsets from Rx channel are -3.5 MHz and 5.9 MHz. Interferer levels are -44 dBm.

Table 7.9B: Receive intermodulation characteristics

	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)


Table 4 25.101 Narrowband intermodulation requirement
Noise power landing on Rx1 channel will increase 9 dB when UL signal is changed from single carrier to dual carrier mode. Absolute power levels are highest in this test for both single and dual carrier case. For bands III and VIII the difference between single and dual mode is even bigger that simulated because offset is larger and interferer levels are higher. 
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Figure 4 Narrowband Intermodulation simulations
Dual carrier effect to blocking and intermodulation requirements

Previous simulations show that introduction of DC-HSUPA functionality changes the UE blocking and intermodulation performance. Main mechanism is the wider cross modulation product caused by the 10 MHz wide DC-HSUPA signal that extends to Rx channel.

If we consider a UE which is designed such way that it meets the narrow band intermodulation requirement without a margin when UL is single carrier we can understand that this UE would fail the test if the UL signal is dual carrier.
We think that blocking and intermodulation tests should be performed also with DC-HSUPA UL. There are two ways to introduce these requirements to specification.

1. Keep the existing UE Rx linearity requirements and lower the interferer levels in requirement

2. Keep the existing interferer levels and require higher UE performance
We made a short study what above options mean in numbers.

Option 1

Simulation show that narrow band intermodulation interferer levels should be reduced 9 dB to reach same Rx performance with dual carrier as with single carrier. 
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Figure 5 9 dB lower interferer levels
Option 2

Simulations shown below indicate that if same Rx performance with dual carrier as with single carrier is required in narrow band intermodulation test, then 4.
5 dB better Rx IIP3 or 4.5 dB better duplex filter Tx-Rx isolation is required.
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Figure 6 4.5 dB better Rx IIP3
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Figure 7 4.5 dB better duplex filter Tx-Rx isolation
3
Conclusions

Simulations presented in this contribution show that it if UL is dual carrier instead of single carrier it has an impact on blocking and intermodulation performance. Noise introduced to Rx channel is increased considerably because of  cross-modulation. Cross-modulation is worse with dual-carrier because of the wider UL bandwidth.
Results of the impact to blocker/intermodualtion requirement or component requirements are presented.
4
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