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1 Introduction
There is a compromise between analog filter selectivity and dynamic range requirements for e.g. the ADC. In this contribution we look at the impact of the proposed ACS and in-band blocking requirements on the dynamic range for different channel bandwidths. It turns out that for 10, 15 and 20 MHz bandwidths (BW) the dynamic range is limited by the ACS requirements for a reasonable filter, and the dynamic requirement is set by the 10 MHz BW. It is therefore proposed that the ACS requirement for 15 MHz and 20 MHz could be less relaxed as compared to the 10 MHz BW. 
Furthermore, the relaxation of the own-signal levels for these bandwidths in the in-band blocking case does not bring any implementation benefits, and the same own-signal level could therefore be used for all bandwidths.
2 Discussion
To demonstrate the compromise between analog filter selectivity and dynamic range simulations have been made with an nth order Butterworth filter following the PA. This filter has low pass-band ripples but also a low stop-band selectivity. The own-signal and blocker levels for the adjacent and alternate channels are shown in Tables 1 and 2. Note that the adjacent channel interferers for the 15 and 20 MHz channels are set 1 and 3 dB higher than the corresponding values in [1] (italics in the Tables), respectively. Furthermore, the own-signal level is the same for all channel bandwidths in the in-band blocking case. 
Table 1: Power settings for the adjacent channel

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20MHz

	Signal level [dBm]
	Ref+14
	Ref+14
	Ref+14
	Ref+14
	Ref+14
	Ref+14

	Adjacent channel [dBm]
	Psig+31
	Psig+31
	Psig+31
	Psig+31
	Psig+29
	Psig+28


Table 2: Power settings for the 1st and 2nd alternate channels

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20MHz

	Signal level [dBm]
	Ref+3
	Ref+3
	Ref+3
	Ref+3
	Ref+3
	Ref+3

	1st alt. channel [dBm]
	-56
	-56
	-56
	-56
	-56
	-56

	2nd alt. channel [dBm]
	-44
	-44
	-44
	-44
	-44
	-44
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Figure 1: the blocker to signal power distance after analogue filtering: 10MHz, 15MHz and 20MHz. : Adjacent channel, o: 1st alternate channel, x: 2nd alternate channel.

Figure 1 shows the difference between the interfering signals and the own signal after the analogue filter, the remaining selectivity must then be supplied in the digital domain. When the filter order is higher than 3 the dynamic range requirement is limited by the ACS requirement for 10, 15 and 20 MHz. Using the interferer levels in Table 1 the dynamic range requirement is the same for these three bandwidths. Hence the ACS requirement for 15 and 20 MHz can be tightened compared to the relaxed values in the current version of TR 36.803 [1]: 31 and 30 dB for the 15 and 20 MHz channel bandwidths, respectively (2 dB IM considered).   
Since the in-band blocking will not be a limiting factor for the dynamic range for the higher bandwidths, there is no reason to relax the own-signal levels for 15 and 20 MHz in the in-band blocking test. This can also be confirmed by linearity simulations, which show that the receiver linearity requirement decreases with the channel bandwidth. 

3 Proposal
It is proposed that the ACS requirements for the 15 and 20 MHz channels in [1] are tightened as shown in the tables below. 
Table 7.5.2.1: Adjacent channel selectivity
	 
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	ACS (All bands)
	dB
	[33.0]
	[33.0]
	[33.0]
	[33.0]
	[31.0]
	[30.0]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	[6]
	[15]
	25
	50
	75
	100

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The low SNR DL reference channel is described in Annex C

NOTE 2: The interfering signal is 5MHz E-UTRA signal as described in Annex D


Table 7.5.2.2: Test parameters for Adjacent channel selectivity, Case 1
	Case 1
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Own signal power
	dBm
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]
	<REFÎor>

[+14dB]

	Own signal power

(Band I as example)
	dBm
	[-88.5]
	[-84.5]
	[-82.3]
	[-79.3]
	[-77.5]
	[-76.2]

	PInterferer
(modulated mean power)
	dBm
	[-57.5]
	[-53.5]
	[-51.3]
	[-48.3]
	[-48.5]
	[-48.2]

	BWInterferer
	MHz
	[1.4]
	[3]
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	[1.4]
	[3]
	[5]
	[7.5]
	[10]
	[12.5]

	NOTE 1: The transmitter shall be set to output power level that is 4dB below supported maximum output power.


Table 7.5.2.3: Test parameters for Adjacent channel selectivity, Case 2
	Case 2
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Own signal power
	dBm
	[-56.0]
	[-56.0]
	[-56.0]
	[-56.0]
	[-54.0]
	[-53.0]

	PInterferer
(modulated mean power)
	dBm
	[-25.0]
	[-25.0]
	[-25.0]
	[-25.0]
	[-25.0]
	[-25.0]

	BWInterferer
	MHz
	[1.4]
	[3]
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	[1.4]
	[3]
	[5]
	[7.5]
	[10]
	[12.5]

	NOTE 1: The transmitter shall be set to output power level that is 24dB below supported maximum output power.


The own-signal levels for the in-band blocking test case could be the same for all bandwidths. 

Table 7.6.1.1: In band blocking
	 
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Own signal level
	dBm
	<REFÎor>
[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+3]

	Own signal level

(Band I as example)
	dBm
	[-99.5]
	[-95.5]
	[-93.3]
	[-90.3]
	[-85.5]
	[-81.2]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	[6]
	[15]
	25
	50
	75
	100

	BWInterferer
	MHz
	[1.4]
	[3]
	5
	5
	5
	5

	FIoffset, case 1
	MHz
	[2.1]
	[4.5]
	[7.5]
	[7.5]
	[7.5]
	[7.5]

	F Ioffset, case 2
	MHz
	[3.5]
	[7.5]
	[12.5]
	[12.5]
	[12.5]
	[12.5]

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: The low SNR DL reference channel is described in Annex C
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