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1. Introduction
During RAN4#69 measurement results of passive components and simulation results for receiver desensitization with measured component values were presented in [1,2]. In this contribution the simulation results are revised.

2. Discussion
The post-PA components have been incorporated into time domain LTE simulator, which allows running actual SC-FDMA signals through them. Component models include frequency response and nonlinearity is modeled simply with IIP values.

The used UE architecture is presented in Figure 1
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Figure 1: UE architecture with quadplexer
For the evaluation of worst case situation we have used 1 RB signals at both Tx branches. This means that the whole IMD component will fit within the 1 MHz measurement bandwidth. Total post-PA loss of 4 dB is assumed, meaning that PA outputs were 24 dBm and full aggregated transmission power at the antenna was 23 dBm.
Another evaluation was made with 1 carrier always having 50 RB allocation and the other being fully allocated. In these cases 1 dB MPR is allowed for both carriers. The scenario is considered to correspond well with real-life deployment scenarios.
The component values have been summarized below for convenience
Quadplexer insertion loss: 3 dB

Quadplexer stopband attenuation: 45 dB
Linearity towards antenna:

Quadplexer IIP2: 118 dBm

Quadplexer IIP3: 74 dBm

Quadplexer IIP5: 53 dBm

Linearity towards own Rx:

Quadplexer IIP2: 132 dBm

Quadplexer IIP3: 77 dBm

Quadplexer IIP5: 52 dBm
Switch insertion loss: 0.5 dB

Switch IIP2: 112 dBm 

Switch IIP3: 72 dBm

Switch IIP5: 55 dBm 

Diplexer IIP2: 121 dBm

Diplexer IIP3: 91 dBm

Diplexer insertion loss: 0.5 dB

Diplexer stopband attenuation: 15 dB

Antenna isolation: 10 dB

MRC processing in receiver
For receiver studies high-high band combination 2+4 were used. With 2+4 IMD3 may fall on own Rx of band 2 and IMD5 on own Rx of band 4.  Receiver desensitization after MRC processing has been illustrated in Figures 3 and 4
[image: image2.png]Power in dBm

Power in dBm

RX MRC output -- band 2

| | | | |
1.6 1.65 1.7 1.75 1.8 1.85 1.9 1.95 2 2.05
Frequency in GHz

RX MRC output -- band 4

1.5 1.6 1.7 1.8 1.9 2 21 2.2
Frequency in GHz




Figure 3: MRC output with 1RB allocations.
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Figure 4: MRC output with 1UL reference sensitivity configurations.
In Figure 3 it can be seen that for high-high and low-low combinations the desense is approximately 15dB and 7 dB for IMD3 and IMD5, respectively. The evaluation has been done considering 5 MHz channels. In Figure 4 MSD for 20 MHz channel is approximately 6 dB, and IMD 5 has dropped very close to noise floor. For 10+5 MHz channels with 50+25 RB allocation MSD would be 11 dB for IMD3 and 4 dB for IMD5. 
It should be noted here that when talking 10 dB or more of MSD, 1 dB change in IMD power corresponds to 1 dB change in MSD also. The same assumption is not valid when MSD is small. If we want to change 3 dB MSD to ~0 dB, then the IMD has to drop around 10 dB. This example corresponds to situation where IMD is at the same level as noise floor or 10 dB below noise floor. Taking this into account the MSD for all channel bandwidths with IMD3 and IMD5 impairment and quadplexer architecture is gathered in table 1. Additionally MSD with 1 RB allocations is shown in table 2. Inter-PA IMD coming from forward or reverse mixing has not been considered in these numbers.

Table 1: MSD with one carrier having 50 RB and the other is fully allocated, equal power 
	Channel BW [MHz]
	MSD for IMD3 [dB]
	MSD for IMD5 [dB]

	1.4
	8
	2

	3
	8.5
	2.5

	5
	11
	4

	10
	8.5
	3

	15
	7
	2

	20
	6.5
	1


. Table 2: MSD with 1 RB allocations
	Channel BW [MHz]
	MSD for IMD3 [dB]
	MSD for IMD5 [dB]

	1.4
	20
	12

	3
	17
	9

	5
	15
	7

	10
	12
	5

	15
	10.5
	4

	20
	9.5
	3


3. Conclusion
For high-high and low-low combinations with 1RB allocations the desense is approximately 9.5dB and 3 dB for IMD3 and IMD5, respectively., for 20 MHz carriers When allocations are increased to 50 RB + any full channel, the maximum desense is 11 dB and 4 dB for IMD3 and IMD5, respectively. The worst case happens with 10 + 5 MHz channel BW combination
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