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1 Introduction

In TR25.913, [1], a concept of flexible bandwidth is introduced for LTE. This contribution proposes a new concept for ACLR and ACS of the base station and the user equipment.

2 Assumptions

Within the frequency band allocated for UTRA/E-UTRA we will see a mix of 5 MHz UTRA carriers and new E-UTRA carriers with a flexible bandwidth. According to TR25.913 the targets for the evolution of the radio-interface and radio-access network architecture is the scalable bandwidth of 1.25, 2.5, 5, 10, 15 and 20 MHz. Outside the UTRA/E-UTRA spectrum there will be adjacent services depending on the UTRA/E-UTRA bands. To keep the interoperability between operators within the UTRA/E-UTRA spectrum and between UTRA/E-UTRA and the adjacent services we make the following assumptions:

Assumption 1. A new E-UTRA carrier, of any bandwidth, should work together with another E-UTRA carrier, of any bandwidth, and the ACLR/ACS should be defined for any combination.

Assumption 2. A new E-UTRA carrier, of any bandwidth, should work together with a 5 MHz UTRA carrier and the ACLR/ACS should be defined for any combination.

This means that the ACLR/ACS requirements should have a “resolution” equal to the smallest possible bandwidth.  Therefore any bandwidth should have an ACLR/ACS defined as per 1.25 MHz requirement (assuming that 1.25 MHz bandwidth is the smallest possible bandwidth). 

In the following chapters the current UTRA requirements for ACLR and ACS are included for information followed by the proposed requirements for E-UTRA. The proposed ACLR and ACS requirement are defined up to 10 MHz from the carrier edge. Outside the 10 MHz regions we propose to have the spurious emission and blocking requirements for the transmitter and receiver, respectively. Further concern should be taken to adjacent narrow band systems and possible narrow band requirements. 
3 Base station ACLR requirement

3.1 Current Base station ACLR requirement 

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the RRC filtered mean power centered on the assigned channel frequency to the RRC filtered mean power centered on an adjacent channel frequency.
3.1.1 Minimum requirement

The ACLR shall be higher than the value specified in Table 3.1.

Table 3.1: BS ACLR

	BS adjacent channel offset below the first or above the last carrier frequency used
	ACLR limit

	5 MHz
	45 dB

	10 MHz
	50 dB


3.2 Proposed Base station ACLR requirement 

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the total mean power of the assigned bandwidths on the assigned channel frequencies to the mean power of 1.25 MHz centered on adjacent channel frequencies. Total mean power is the total power at the BS antenna connector with a full complement of transceivers for the configuration.

3.2.1 Minimum requirement

The ACLR shall be higher than the value specified in Table 3.2.

Table 3.2: BS ACLR

	BS adjacent channel offset below the edge of the first nominal channel used and above the edge of the last nominal channel used. 
	ACLR limit

	
	

	0.625 MHz 
	TBD dB

	1.875 MHz 
	TBD dB

	3.125 MHz 
	TBD dB

	4.375 MHz 
	TBD dB

	5.625 MHz 
	TBD dB

	6.875 MHz 
	TBD dB

	8.125 MHz 
	TBD dB

	9.375 MHz 
	TBD dB


4 User Equipment ACLR requirement

4.1 Current User Equipment ACLR requirement

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the RRC filtered mean power centered on the assigned channel frequency to the RRC filtered mean power centered on an adjacent channel frequency.

4.1.1 Minimum requirement

If the adjacent channel power is greater than –50dBm then the ACLR shall be higher than the value specified in Table 4.1. The requirements are applicable for all values of[image: image1.wmf]c
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 as specified in [8].

Table 4.1: UE ACLR

	Power Class
	Adjacent channel frequency relative to assigned channel frequency
	ACLR limit

	3
	+ 5 MHz or – 5 MHz
	33 dB

	3
	+ 10 MHz or – 10 MHz
	43 dB

	4
	+ 5 MHz or – 5 MHz
	33 dB

	4
	+ 10 MHz or –10 MHz 
	43 dB


NOTE 1:
The requirement shall still be met in the presence of switching transients.

NOTE 2:
The ACLR requirements reflect what can be achieved with present state of the art technology.

NOTE 3:
Requirement on the UE shall be reconsidered when the state of the art technology progresses

4.2  Proposed User Equipment ACLR requirement

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the mean power of the assigned bandwidth on the assigned channel frequency to the mean power of 1.25 MHz centered on adjacent channel frequencies.
4.2.1 Minimum requirement

If the adjacent channel power is greater than –TBD dBm then the ACLR shall be higher than the value specified in Table 4.2. 

Table 4.2: UE ACLR

	Power Class
	Adjacent channel offset below and above the nominal channel used.
	ACLR limit

	
	
	

	TBD
	0.625 MHz 
	TBD dB

	TBD
	1.875 MHz 
	TBD dB

	TBD
	3.125 MHz 
	TBD dB

	TBD
	4.375 MHz 
	TBD dB

	TBD
	5.625 MHz 
	TBD dB

	TBD
	6.875 MHz 
	TBD dB

	TBD
	8.125 MHz 
	TBD dB

	TBD
	9.375 MHz 
	TBD dB


5 
Base station ACS requirement

5.1 Current Base station ACS requirement

Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at its 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).

The interference signal is offset from the wanted signal by the frequency offset Fuw. The interference signal shall be a W-CDMA signal as specified in Annex C.
5.1.1 Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 5.1.

Table 5.1: Adjacent channel selectivity

	Parameter
	Level

Wide Area BS
	Level

Medium Range BS
	Level

Local Area BS
	Unit

	Data rate
	12.2
	12.2
	12.2
	kbps

	Wanted signal mean power
	-115
	-105
	-101
	dBm

	Interfering signal mean power
	-52
	-42
	-38
	dBm

	Fuw offset (Modulated)
	5
	5
	5
	MHz


5.2 Proposed Base station ACS requirement

Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at it assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the edge of the assigned channel. ACS is the ratio of the receiver filter attenuation of the assigned bandwidth on the assigned channel frequency to the receiver filter attenuation of 1.25 MHz on the adjacent channels.

The interference signal is offset from the edge of the wanted signal by the frequency offset Fuw. 

5.2.1 Minimum requirement

The base station shall fulfill the minimum requirement specified in Table 5.2 for all values of an adjacent channel interferer up to TBD dBm.

However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 5.3 where the QoS of the reference channel shall be better than TBD.
Table 5.2: BS ACS

	BS adjacent channel offset below the edge of assigned channel and above the edge of the assigned channel used. 
	ACS limit 

	0.625 MHz 
	TBD dB

	1.875 MHz 
	TBD dB

	3.125 MHz 
	TBD dB

	4.375 MHz 
	TBD dB

	5.625 MHz 
	TBD dB

	6.875 MHz 
	TBD dB

	8.125 MHz 
	TBD dB

	9.375 MHz 
	TBD dB


Table 5.3: Test parameters for BS ACS
	Parameter
	Base station class
	Unit

	Data rate
	TBD
	kbps

	Wanted signal mean power
	Over the receiver dynamic range
	dBm

	Interfering signal mean power
	TBD
	dBm

	
	
	


6 User Equipment ACS requirement 

6.1 Current User Equipment ACS requirement
Adjacent Channel Selectivity (ACS) is a measure of a receiver’s ability to receive a W-CDMA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

6.1.1 Minimum requirement

The UE shall fulfill the minimum requirement specified in Table 6.1 for all values of an adjacent channel interferer up to –25 dBm.

However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 6.2 where the BER shall not exceed 0.001.
Table 6.1: Adjacent Channel Selectivity

	Power Class
	Unit
	ACS

	3
	dB
	33

	4
	dB
	33


Table 6.2: Test parameters for Adjacent Channel Selectivity

	Parameter
	Unit
	Case 1
	Case 2

	DPCH_Ec
	dBm/3.84 MHz
	<REFSENS> + 14 dB
	<REFSENS> + 41 dB

	Îor
	dBm/3.84 MHz
	<REFÎor> + 14 dB
	REFÎor> + 41 dB

	Ioac mean power (modulated)
	dBm
	-52
	-25

	Fuw (offset)
	MHz
	+5 or -5
	+5 or -5

	UE transmitted mean power
	dBm
	20  (for Power class 3)

18  (for Power class 4)
	20  (for Power class 3)

18  (for Power class 4)


NOTE:
The Ioac  (modulated) signal consists of the common channels needed for tests as specified in Table C.7 and 16 dedicated data channels as specified in Table C.6.

6.2 Proposed User Equipment ACS requirement
Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at it assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the edge of the assigned channel. ACS is the ratio of the receiver filter attenuation of the assigned bandwidth on the assigned channel frequency to the receiver filter attenuation of 1.25 MHz on the adjacent channels.

6.2.1 7.5.1
Minimum requirement

The UE shall fulfill the minimum requirement specified in Table 6.3 for all values of an adjacent channel interferer up to TBD dBm.

However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 6.4 where the QoS of the reference channel shall be better than TBD .
Table 6.3: UE ACS
	Power Class
	Adjacent channel offset below and above the nominal channel used.
	ACS limit

	
	
	

	TBD
	0.625 MHz 
	TBD dB

	TBD
	1.875 MHz 
	TBD dB

	TBD
	3.125 MHz 
	TBD dB

	TBD
	4.375 MHz 
	TBD dB

	TBD
	5.625 MHz 
	TBD dB

	TBD
	6.875 MHz 
	TBD dB

	TBD
	8.125 MHz 
	TBD dB

	TBD
	9.375 MHz 
	TBD dB


Table 6.4: Test parameters for UE ACS
	Parameter
	Power Class
	Unit

	Data rate
	TBD
	kbps

	Wanted signal mean power
	Over the receiver dynamic range
	dBm

	Interfering signal mean power
	TBD
	dBm
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