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----- FIRST MODIFIED SECTION ----

7.5
Adjacent Channel Selectivity (ACS)

7.5.1
ACS as specified for UTRA UE

The Adjacent Channel Selectivity (ACS) for the UE was specified in 3GPP together with the ACLR, based on extensive simulations documented in TR 25.942 [19]. As explained in clause 6.6.2.1.1, the parameters are closely linked from a system performance point of view and have been an effective tool in co-existence studies.

Adjacent Channel Selectivity (ACS) = A measure of the receiver ability to receive a wanted signal at is assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the center frequency of the assigned channel. ACS is the ratio of the receiver filter attenuation on the assigned channel frequency to the receiver filter attenuation on the adjacent channel(s).

ACS cannot be directly measured, but is defined by stating a certain receiver performance (BER = 0.001) at a specified DPCH_Ec, Îor and Ioac, where Ioac is the power of a UTRA interfering signal located on the adjacent channel. The wanted signal mean power is 14 dB and 41 dB above the reference sensitivity. This does not mean that 14 dB or 41 dB degradation is allowed, those are simply selected test parameters in order to make the interference impact measurable. The reason that both a set of lower and higher input level parameters are selected for the requirement is to capture the dynamic range requirements of the receiver. Further details of how the requirement is derived can be found in clause 8.1.5 of TR 25.942 [19].

The selected set of parameters for UTRA FDD UE in TS 25.101 [7] and for UTRA TDD UE in TS 25.102 [21] corresponds to an ACS value of 33 dB, assuming a 9 dB noise figure of the UE receiver.

7.5.2
ACS requirement for LTE UE

An ACS requirement can be defined for LTE in a way similar as for UTRA. The main difference is that LTE is defined with multiple bandwidths and there are also interference scenarios with many types of systems with different bandwidths on adjacent channels, in addition to LTE. The scenario for UTRA with narrowband systems on the adjacent channel was covered by a “narrowband blocking requirement” as discussed in clause 7.6.

The ACS requirement (as well as the UTRA narrowband blocking) fundamentally sets the receiver selectivity of the UE. The limiting situation is an adjacent strong signal, while requirements further off are defined by the blocking requirements. The following two signals are used to define the LTE ACS requirement:

-
A CW signal at a position where the closest possible narrowband signal can occur. This corresponds to the narrowband blocking requirement for UTRA. 

-
A wideband signal in an adjacent channel position. The wideband signal is a 5 MHz LTE carrier, independent of the LTE carrier bandwidth. For frequency ranges beyond 5 MHz, the selectivity is defined by the blocking requirement. The main reason to have an ACS test with a wider band signal is not to test a wider part of the selectivity curve, but rather to test the selectivity with a modulated signal. It is from this point of view not of high importance if it is a UTRA or an LTE signal that is used to define the requirement.




The adjacent channel selectivity is defined following the same principles as used in UTRA using 5MHz LTE carrier as interfering technology. ACS performance of E-UTRA UE should be equal to UTRA UE up to 10MHz bandwidth, but in order to avoid very stringent selectivity requirements for 15 and 20MHz E-UTRA UEs the ACS requirement should be relaxed. For 15MHz option 3dB and for 20MHz option 6dB relaxation is proposed. ACS requirement should be defined for low SNR reference channel only.

The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel for all values of an adjacent channel interferer up to –25 dBm.

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
	30.0
	27.0

	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


The performance should be verified with two different cases as in UTRA today.
In the table below it’s assumed that 0dB SNR is required to demodulate the signal with required TP performance and 2dB IM is used.
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
	-49.5
	-51.2

	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.


[image: image1.emf]ACS= 33dB

[1.4MHz]

1.4MHz LTE 1.4MHz LTE

Pown= -88.5

Padj,wcdma= -57.5

1.4MHz

2dB IM

Nt= -90.5 

ACS= 33dB

[1.4MHz]

1.4MHz LTE 1.4MHz LTE

Pown= -88.5

Padj,wcdma= -57.5

1.4MHz

2dB IM 2dB IM

Nt= -90.5 

 [image: image2.emf][3MHz]

ACS= 33dB

3MHz LTE 3MHz LTE

Pown= -84.5

Nt= -86.5

Padj,wcdma= -53.5

3MHz

2dB IM

[3MHz]

ACS= 33dB

3MHz LTE 3MHz LTE

Pown= -84.5

Nt= -86.5

Padj,wcdma= -53.5

3MHz

2dB IM 2dB IM

 [image: image3.emf]ACS= 33dB

5MHz

5MHz LTE 5MHz LTE

Pown= -82.3

Nt= -84.3

Padj,wcdma= -51.3

5MHz

2dB IM

ACS= 33dB

5MHz

5MHz LTE 5MHz LTE

Pown= -82.3

Nt= -84.3

Padj,wcdma= -51.3

5MHz

2dB IM 2dB IM


[image: image4.emf]ACS= 33dB

10MHz

5MHz LTE 10MHz LTE

Pown= -79.3

Nt= -81.3

Padj,wcdma= -48.3

7.5MHz

2dB IM

ACS= 33dB

10MHz

5MHz LTE 10MHz LTE

Pown= -79.3

Nt= -81.3

Padj,wcdma= -48.3

7.5MHz

2dB IM 2dB IM

 [image: image5.emf]Pown= -77.5

Nt= -79.5

Padj,wcdma= -49.5

ACS= 

30dB

15MHz

5MHz LTE 15MHz LTE

10MHz

2dB IM

Pown= -77.5

Nt= -79.5

Padj,wcdma= -49.5

ACS= 

30dB

15MHz

5MHz LTE 15MHz LTE

10MHz

2dB IM 2dB IM

 [image: image6.emf]Pown= -76.3

Nt= -78.3

Padj,wcdma= -51.3

ACS= 

27dB

20MHz

5MHz LTE 20MHz LTE

12.5MHz

2dB IM

Pown= -76.3

Nt= -78.3

Padj,wcdma= -51.3

ACS= 

27dB

20MHz

5MHz LTE 20MHz LTE

12.5MHz

2dB IM 2dB IM


Figure 7.5.1.1: ACS channel selectivity, Case 1
In the table below it’s assumed that 0dB SNR is required to demodulate the signal with required TP performance and 2dB IM is used.

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
	-53.0
	-50.0

	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.
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