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1. Introduction
There were some discussions on DC-HSDPA Rx RF requirements with DC-HSUPA transmission [1]~[4], where the impact of DC-HSUPA transmission on DC-HSDPA intermodulation and blocking performance were analyzed. This contribution presents our analysis on these issues.
2. Discussion

For UE used for DC-HSUPA, transmitter occupy band is larger; the impact of Tx leakage and cross-modulation noise introduced to Rx channel is serious. DC-HSDPA Rx core requirements in the presence of DC-HSUPA transmissions is investigated via simulation. The noise level in the Rx channel including cross modulation noise and DC-HSUPA Tx leak noise is measured. Based on it, some relaxation on Rx requirements is proposed. 
2.1 In-band blocking performance
Table 1 is from 25.101. And the simulation assumptions are given below. 
Table 1: In-band blocking for DC-HSDPA and DB-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 V operation)
	MHz
	861.4( f (901.6
(Note 2)
	854( f (909


Simulation assumptions 
Blocker is -56 dBm @ 20 MHz offset [5]
Rx IIP3 is -10 dBm

Duplexer isolation is -50 dB

UE Tx power is 20 dBm [5]
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for the reference channel is -5.5dB[1]
In [5], an Rx Sensitivity of -100.7 dBm is specified for Band 5, and 
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is -95.2dBm. For in-band blocking performance, the total noise introduced to the Rx channel is no more than -95.2 dBm. Assume the Rx band noise due to Tx PA is -89.2 dBm [1]. The simulation about the Rx nonlinear impact due to DC-HSUPA Tx and in-band blocking signal is executed. 
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Fig 1 Cross modulation noise in Rx channel for in-band blocking requirements
Fig 1 gives the simulation results, where the red line is Rx input signal spectrum, the blue line is the Rx nonlinear output, and Y Axis unit is dBm/30kHz. According to the simulations results in Fig 1, the Cross modulation noise introduced to the Rx channel is -97.6dBm. Then, the total noise is -88.6dBm (Cross mod noise +Rx band noise due to PA), which can’t satisfy the requirements. Some relaxation is needed for the in-band blocking requirements compared to the existing spec [5]. Or some other is adjusting on Rx sensitivity or additional Tx MPR.

Also, along with difference of the T/R spacing from band to band or the difference of Rx IIP3, the noise introduced to Rx channel is different. Therefore, further analysis is required to determine the final requirements.
2.2  Intermodulation minimum performance
Table 2 is from 25.101. And the simulation assumptions are given bellow.

Table 2: 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)


Simulation assumptions 
CW blocker is -46 dBm @ 10 MHz offset [5]
ACS blocker is -46 dBm @ 20 MHz offset [5]
Rx IIP3 is -10 dBm

Duplexer isolation is -50 dB

UE Tx power is 20 dBm [5]
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 for the reference channel is -5.5dB[1]
In [5], an Rx Sensitivity of -100.7dBm is specified for Band 5, and 
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is -95.2dBm. For in-band blocking performance, the total noise introduced to the Rx channel is no more than -95.2dBm. The simulation about the Rx nonlinear impact due to DC-HSUPA Tx and intermodulation signal is executed. 
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Fig 2 Cross modulation noise in Rx channel for intermodulation requirements
Fig 2 gives the simulation results, where the red line is Rx input signal spectrum, the blue line is the Rx nonlinear output, and Y Axis unit is dBm/30kHz. According to the simulations results in Fig 2, the Cross modulation noise introduced to the Rx channel is -87.7dBm. Then, the total noise is -85.9dBm (Cross mod noise +Rx band noise due to PA), which can’t satisfy the requirement. Some relaxation is needed for the in-band blocking requirements compared to the existing spec [5]. 
3. Conclusions

In this contribution, we present the analysis of Rx noise due to cross-modulation and DC-HSUPA Tx leak for the in-band blocking and intermodulation. The noise introduced to Rx channel is evaluated and the simulation results show that some relaxation is needed for the in-band blocking and intermodulation requirements compared to the existing spec [5]. Or some adjustment is needed on Rx sensitivity or additional Tx MPR.

However, along with difference of the T/R spacing from band to band or the difference of Rx IIP3, the noise introduced to Rx channel is different. Therefore, further analysis is required to determine the final requirements. 
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