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1
Introduction
At RAN4 Ad-hoc 2010-01, it was proposed to relax the minimum uplink configuration for reference sensitivity and reference sensitivity power level itself for some operating bands [1]. The proposals were mainly based on the contributions [2-6]. In this contribution, we re-consider RF system parameters based on the state of the art technology, and propose the minimum uplink configurations based on the parameters.
2
Discussion
2.1
Transmit Noise Power Sensitivity to TX/RX Frequency Separation
As proposed in [2], before starting discussion on the minimum uplink configuration, we need to discuss some RF system parameters to derive the “transmit noise power sensitivity to TX/RX frequency separation”. In Table 1, we list the basic RF system parameters assumed in this analysis [2].
Table 1: Basic RF System Parameters

	RF System Parameter
	Original [2]
	Case 1 (Band 19)
	Case 2 (Band 21)

	Channel BW (MHz)
	5
	5
	5

	Signal BW (MHz)
	3.84
	3.84
	3.84

	ACLR @ 5 MHz offset (dB)
	36
	36
	36

	ACLR slope (dB/5MH)
	13
	14 [7]
	14 [7]

	PA output (dBm)
	28
	27 [1]
	27 [1]

	TX/RX Duplexer Isolation (dB)
	45
	45
	45

	TX Power Density in the Rx band (dBm/Hz)
	-135
	-135
	-135

	Passive Losses in Rx Path (dB) (Switchplexer, Ant/RX Duplexer)
	6
	3 [1]
	3.5 [1]

	Reference sensitivity (dBm)
	-103.7
	-106.7
	-106.7

	Maximum Transmit Noise Power at LNA input (dBm/Hz)
	-176
	-176
	-176.5


ACLR slope
In [2], it can be seen that 13/5 (dB/5 MHz) was proposed based on [7]. However, it seems that some PAs could reach the value of 14/5 or 16/5 (dB/5 MHz) at least [7, 8]. Therefore, it is proposed to utilize 14/5 (dBm/5 MHz).
PA output
In [1], it can be seen that some of UE vendors expect that TX insertion loss is set to a maximum 3 dB. Thus, we can obtain the PA output of 27 dBm based on the assumptions.
TX/RX duplexer isolation and TX power density in the RX band
These two assumptions would be different from operating band to operating band. In any case, however, what is important is that the total value would satisfy -180 dBm/Hz [8]. Thus, the original assumption should be re-utilized as it is.

Passive losses in RX path and Maximum Transmit Noise Power at LNA input
In [1], it can be seen that some of UE vendors expect that the insertion loss in RX including switching loss as follows:
· Assumptions:

· Band 1, 4, 5, 6, 10, 18, 19:
3.0 dB
· Band 9, 11, 12, 13, 17, 21: 
3.5 dB
· Band 2, 3, 7, 8, 20: 

4.0 dB
Although it seems that some of these values might need to be re-considered, these values are applied to later calculation in this contribution. Thus, the difference of Maximum Transmit Noise Power at LNA between case 1 and case 2 is derived from the following calculation process. The remaining calculation follows [2].
· Assumptions:

· Original: Reference sensitivity – passive losses in Rx pass = -103.7 – 6 = -109.7 dBm
· Band 19: -106.7 - 3.0 = -109.7 dBm
· Band 21: -106.7 - 3.5 = -110.2 dBm
Transmit Noise Power Sensitivity to TX/RX Frequency Separation
Figure 1 was obtained based on the calculation from [2]. From the results, the minimum necessary TX/RX frequency separation could be obtained as follows for each case.
· Minimum necessary TX/RX frequency separation:

· Original:         27.9 MHz
· Case 1 (Band 19):  25.9 MHz
· Case 2 (Band 21):  26.4 MHz
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 Figure 1 Minimum necessary TX-RX frequency separation
2.2
Minimum Uplink configuration for reference sensitivity
In this section, we provide the minimum uplink configuration based on the parameters shown in the previous section.

According to [11], the minimum uplink configuration for reference sensitivity is derived as follows.
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It should be noted that originally coefficient of “7.8” in the above formula was derived from the following calculation.

· Minimum necessary TX-RX separation: 30 MHz (accurately, 27.9 MHz, but it seems rounded.)

· 7.8 = 30 / 3.84 

Therefore, we follow the same way as the followings.

· Case 1 (Band 19) = 25.9 / 3.84 = 6.7 
· Case 2 (Band 21) = 26.4 / 3.84 = 6.9
In table 2 and 3, the minimum uplink configuration for Band 19 and 21 are summarized for 10 and 15 MHz channel bandwidth, respectively.
Table 2: Minimum Uplink configuration for 10 MHz channel bandwidth

	Band
	TX-RX
separation
	coefficient
	Current

spec
	Proposal

value

	
	
	original
	Case 1

(Band 19)
	Case 2

(Band 21)
	
	

	
	
	30/3.84
	27.9/3.84
	25.9/3.84
	26.4/3.84
	
	

	19
	45
	26
	28
	30
	-
	25
	30

	21
	48
	28
	30
	-
	32
	25
	32


Table 3: Minimum Uplink configuration for 15 MHz channel bandwidth

	Band
	TX-RX
separation
	coefficient
	Current

spec
	Proposal

value

	
	
	original
	Case 1

(Band 19)
	Case 2

(Band 21)
	
	

	
	
	30/3.84
	27.9/3.84
	25.9/3.84
	26.4/3.84
	
	

	19
	45
	22.4 
	24.1 
	25.9 
	-
	25 
	-

	21
	48
	24.5 
	26.4 
	-
	27.9 
	25 
	27


3
Conclusions
In this contribution, we re-evaluated the minimum uplink configurations for Band 19 and 21 based on RF system parameters which are derived from the state of the art technology. From the results, it seems that it would be reasonable to tighten the current specifications. It is noted that similar analysis could be applied to other operating bands, such as Band 3, 7, 9 and 11, i.e. the requirements for such bands could be tightened, although the values are FFS.
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