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1. Introduction
In RAN4 meeting, it was argued that maximum output power for UE should be reduced due to the insertion loss of diplexer to support the inter-band non-contiguous carrier aggregation (Inter-band CA) [1]. It is noted that the insertion loss of diplexer is present not only in inter-band CA operation, but also in single carrier operation for WCDMA and LTE, because the diplexer is inline with the RF chain. 
This contribution provides link budget analysis on uplink coverage in order to evaluate the impacts of the insertion loss of diplexer. 
2. Link budget Analysis
As discussed in [1], the insertion loss of diplexer is present not only in inter-band CA operation, but also in single carrier operation for WCDMA and LTE, because the diplexer is inline with the RF chain. In this section, we provide link budget analysis for WCDMA based on well known information for WCDMA link budget [2] in order to evaluate the impacts of the insertion loss on the cell coverage. It is noted that LTE coverage is basically comparable to WCDMA coverage as shown in [3], and therefore similar observations apply to LTE. In the analysis, we assume the cell coverage is determined by 12.2 kbps speech, although it depends on network policy. Table.1 shows the link budget of W-CDMA with/without insertion loss, and figure 1 shows the cell area/coverage shrink ratio. Findings from the analysis are summarized below: 
· The cell coverage would be reduced by 6 % in WCDMA in case of 1 dB insertion loss.

· From a cell area point of view, the shrink would be about 11 %.
Table 1  Link budget analysis  [2]
	Parameters
	Conventional UE
(no insertion loss)
	Inter-band CA UE
(1dB insertion loss)

	UE Tx power [dBm]
	24
	23

	Rx sensitivity with 2-branch [dBm]
	-124.00 
	-124.00 

	Log-normal fade margin [dB]
	7.3
	7.3

	Interference margin [dB]
	6
	6

	SHO gain [dB] 
	2
	2

	Fast fading margin [dB] 
	5
	5

	MS antenna gain [dBi]
	0
	0

	BS antenna gain w/ feeder loss [dBi]
	15
	15

	Penetration loss [dB]
	20
	20

	Maximum allowable path loss [dB]
	126.70 
	125.70 

	Difference of allowable pathloss [dB]
	-
	-1.00 

	Maximum cell coverage [km]
(PL=128.1+37.6log10(d),. 2 GHz)
	0.86 
	0.81 

	Cell coverage ratio [%]
	100.0 
	94.1 

	Cell area ratio [%]
	100.0
	88.5
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Figure 1  Cell area and cell coverage shrink ratio
3. Way forward on how to handle the insertion loss

As indicated in Section 2, the maximum power reduction due to the insertion loss would reduce the cell coverage. 1 dB insertion loss would shrink the cell coverage by 6 % (the cell area by 11%). The cell edge reduction would happen not only in inter-band CA operation, but also in single carrier operation of WCDMA and LTE. From a network operator point of view, therefore, it should be strongly required to minimize the relaxation of the insertion loss as much as possible. 

From a UE complexity point of view, however, it is definitely true that additional insertion loss would reduce the implementation margins for many TX and RX requirements, such as ACLR/SEM/Spurious emission requirements and reference sensitivity requirements. 
Therefore, it is felt that network operators and UE vendors should share pains due to the diplexer insertion loss, i.e. the cell coverage would be reduced by some parts of the insertion loss, and UE complexity would increase due to other parts of the insertion loss. The details of such compromise are further discussed in a separate contribution [4].
4. Conclusion

This contribution presented link budget analysis on uplink coverage in order to evaluate the impacts of the diplexer insertion loss. The analysis indicated that 1 dB insertion loss would shrink the cell coverage by 6 %. It should be noted that the shrink of the cell coverage would happen not only in inter-band CA operation, but also in single carrier operation for WCDMA and LTE. In this sense, it was felt that the relaxation of diplexer insertion loss should be minimized as much as possible in inter-band CA, although the impacts on UE complexity should also be taken into account.
Therefore, it was felt that network operators and UE vendors should share pains due to the diplexer insertion loss, i.e. the cell coverage would be reduced by some parts of the insertion loss, and UE complexity would increase due to other parts of the insertion loss. The details of such compromise are further discussed in a separate contribution [4].
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