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1. Introduction
In RAN4 meeting 2010 AH3 held in Bratislava during the Ad-Hoc meeting for UE Tx RF aspects  following way forward for Adjacent channel leakage ratio was agreed.
R4-102739: Way forward

Adopt REL-8/9 ACLR requirements for REL-10 carrier aggregation

· UTRAACLR1 
= 33 dBc
· UTRAACLR2 
= 36 dBc
This contribution introduces these requirements to the carrier aggregation TR [1] and proposes E-UTRA and CA-E-UTRA requirement to be specified as well for REL-10.

2. References

[1] R4-102746 
UE TR forRel10 WI;  TR36.807v0.0.3

A.
Text proposal for CA UE TR Section 6.6.2.3
----- Start o
f TP for the section 6.6.2.3 -----
6.6.2.3
Adjacent Channel Leakage Ratio 

Depending on the adjacent channel bandwidth (single or multiple CC) it may be necessary to investigate the impact of ACLR with different number of CC for the following; 

2) CA_X    (Intra band  contiguous CA)
R4-102739; Way forward:

Adopt REL-8/9 ACLR requirements for REL-10 carrier aggregation

· UTRAACLR1 
= 33 dBc
· UTRAACLR2 
= 36 dBc
6.6.2.3A
Contiguous Intra-band CA Adjacent Channel Leakage Ratio 
Rel-8/9 E-UTRA, UTRAACLR1  and UTRAACLR2 requirements were used as a figure of merit on how much LTE REL-10 carrier aggregated signal interferes other systems during the co-existence studies.  REL-8/9 performance level was found to be adequate to enable good co-existence between UTRA and LTE REL-10 systems. 

On the other hand tightening the requirement from REL-8 would impose very stringent requirement to UE power amplifier when we also consider that during the studies it was observed that with bandwidths larger than REL-8/9 the UTRAACLR1  and UTRAACLR2 performance starts to be the same because the PSD of the noise generated in the PA is quite flat on two adjacent UTRA carrier frequencies. This means that in order to full fill  UTRAACLR2 requirement of 36 dBc also UTRAACLR1 performance needs to be better than 33 dBc. This phenomenon actually makes this requirement harder for UE when operating in REL-10 intra-band CA mode than
 in REL-8/9 mode although the numbers are the same.

It is proposed  that following ACLR requirements are specified to enable good co-existence between legacy and REL-10 systems. CA E –UTRAACLR, E-UTRAACLR and  UTRAACLR1,2 these requirements are shown in Figure 6.6.2.3 -1.
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Figure 6.6.2.3A-1: Adjacent Channel Leakage requirements for REL-10
From the above figure, the following points are worth noting.

1. A constant guard band of 1 MHz is assumed for Rel-10 ACLR measurements irrespective of the bandwidths of the aggregated carriers.
2. The CA EUTRAaclr
 is measured in the same bandwidth as the total bandwidth of the CA signal without guard bands; this bandwidth includes any gap between the CC1 and CC2 as shown in 6.6.2.3-1. Also it should be noted that a guard band of 1 MHz is assumed. i.e. a total of 2 MHz guard band is present between the edge of the CA signal and the band over which EUTRA_CAaclr measurement is performed.
3. EUTRAaclr is measured in the same bandwidth as the bandwidth of the nearest CC. It should be noted that a guard band equivalent to the Rel-8 guard bandwidth of the nearest CC in addition to the 1 MHz is assumed for the EUTRAaclr measurement. 

4. EUTRAaclr1 on the left and right side of the CA signal would be different if the bandwidths of CC1 and CC2 are different. Hence, the over all EUTRAaclr of the Rel-10 signal is defined as the minimum of the EUTRAaclr on the left and right side. 
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Figure 6.6.2.3A-2: Simulation results for Adjacent Channel Leakage requirements
Figure 6.6.2.3A-2 above shows the simulation results where it is studied which of the following ACLR requirements is the dimensioning for various intra-band aggregation scenarios. 

· UTRAACLR1 
= 33 dBc

· UTRAACLR2 
= 36 dBc
· CA E-UTRAACLR = 30 dBc

From figure 6.6.2.3A-2 we can also conclude the appropriate requirement for E-UTRAACLR is 31 dBc. This value enables good co-existence between CA E-UTRA and E-UTRA systems.
6.6.2.3.1A
Minimum requirement E-UTRA 

E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned aggregated channel frequency to the filtered mean power centred on an adjacent E-UTRA channel frequency at nominal channel spacing. The assigned aggregated E-UTRA channel power and adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.1A-1. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.1A-1. 

Table 6.6.2.3.1A-1:  Requirement for E-UTRAACLR
	
	CA bandwidth class  / E-UTRAACLR   / measurement bandwidth

	
	CA bandwidth class C

	E-UTRAACLR
	[31]

	CA E-UTRA  channel Measurement bandwidth
	BWChannel_CA  - 2* BWGB

	E-UTRA  channel Measurement bandwidth
	Measurement bandwidth relates to the closest component carrier and is defined in Table 6.6.2.3.1-1

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA /2 + BWChannel /2

/
- BWChannel_CA / 2 - BWChannel /2


6.6.2.3.2A
Minimum requirement UTRA 
UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned carrier aggregated E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRAACLR1) and the 2nd UTRA adjacent channel (UTRAACLR2). The UTRA channel power is measured with a RRC bandwidth filter with roll-off factor =0.22. The assigned carrier aggregated E-UTRA channel power is measured with a rectangular filter with measurement bandwidth specified in Table 6.6.2.3.2A-1.  If the measured UTRA channel power is greater than –50dBm then the UTRAACLR shall be higher than the value specified in Table 6.6.2.3.2A-1.

Table 6.6.2.3.2A-1: Requirements for UTRAACLR1/2
	
	CA bandwidth class  / UTRAACLR1/2   / measurement bandwidth

	
	CA bandwidth class C

	UTRAACLR1
	33 dB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA /2 + BWUTRA/2
/

- BWChannel_CA / 2 - BWUTRA/2

	UTRAACLR2
	36 dB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA /2 + 3*BWUTRA/2
/

- BWChannel_CA /2 – 3*BWUTRA/2

	CA E-UTRA  channel Measurement bandwidth
	BWChannel_CA  - 2* BWGB

	UTRA 5MHz channel Measurement bandwidth*
	3.84 MHz

	UTRA 1.6MHz channel measurement bandwidth**
	1.28MHz

	*   Note:  Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

**  Note:  Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.


6.6.2.3.3A
Minimum requirement CA E-UTRA 

Carrier aggregated E-UTRA Adjacent Channel Leakage power Ratio (CA E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned aggregated E-UTRA channel frequency to the filtered mean power centred on an adjacent aggregated E-UTRA channel frequency at nominal channel spacing. The assigned aggregated E-UTRA channel power and adjacent aggregated E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.1A-1. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.1A-1. 

Table 6.6.2.3.3A-1:  General requirements for CA E-UTRAACLR
	
	CA bandwidth class  / CA E-UTRAACLR   / measurement bandwidth

	
	CA bandwidth class C

	CA E-UTRAACLR
	[30]

	CA E-UTRA  channel Measurement bandwidth
	BWChannel_CA  - 2* BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/
- BWChannel_CA


----- End of TP for the section 6.6.2.3 -----
----- Start of TP for Annex B -----
6.6.2.3.2
Minimum requirements UTRA 

UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRAACLR1) and the 2nd UTRA adjacent channel (UTRAACLR2). The UTRA channel power is measured with a RRC bandwidth filter with roll-off factor =0.22. The assigned E-UTRA channel power is measured with a rectangular filter with measurement bandwidth specified in Table 6.6.2.3.2-1.  If the measured UTRA channel power is greater than –50dBm then the UTRAACLR shall be higher than the value specified in Table 6.6.2.3.2-1.

Table 6.6.2.3.2-1: Requirements for UTRAACLR1/2
	
	Channel bandwidth  / UTRAACLR1/2   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR1
	33 dB
	33 dB
	33 dB
	33 dB
	33 dB
	33 dB

	Adjacent channel centre frequency offset (in MHz)
	0.7+BWUTRA/2
/

-0.7-BWUTRA/2
	1.5+BWUTRA/2
/

-1.5-BWUTRA/2
	+2.5+BWUTRA/2
/

-2.5-BWUTRA/2
	+5+BWUTRA/2
/

-5-BWUTRA/2
	+7.5+BWUTRA/2
/

-7.5-BWUTRA/2
	+10+BWUTRA/2
/

-10-BWUTRA/2

	UTRAACLR2
	-
	-
	36 dB
	36 dB
	36 dB
	36 dB

	Adjacent channel centre frequency offset (in MHz)
	-
	-
	+2.5+3*BWUTRA/2
/

-2.5-3*BWUTRA/2
	+5+3*BWUTRA/2
/

-5-3*BWUTRA/2
	+7.5+3*BWUTRA/2
/

-7.5-3*BWUTRA/2
	+10+3*BWUTRA/2
/

-10-3*BWUTRA/2

	E-UTRA  channel Measurement bandwidth
	-
	-
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	UTRA 5MHz channel Measurement bandwidth*
	-
	-
	3.84 MHz
	3.84 MHz
	3.84 MHz
	3.84 MHz

	UTRA 1.6MHz channel measurement bandwidth**
	-
	-
	1.28 MHz
	1.28MHz
	1.28MHz
	1.28MHz

	*   Note:  Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

**  Note:  Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.


6.6.2.3.1A
Minimum requirement E-UTRA 

E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned aggregated channel frequency to the filtered mean power centred on an adjacent E-UTRA channel frequency at nominal channel spacing. The assigned aggregated E-UTRA channel power and adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.1A-1. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.1A-1. 

Table 6.6.2.3.1A-1:  Requirement for E-UTRAACLR
	
	CA bandwidth class  / E-UTRAACLR   / measurement bandwidth

	
	CA bandwidth class C

	E-UTRAACLR
	[31]

	CA E-UTRA  channel Measurement bandwidth
	BWChannel_CA  - 2* BWGB

	E-UTRA  channel Measurement bandwidth
	Measurement bandwidth relates to the closest component carrier and is defined in Table 6.6.2.3.1-1

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA /2 + BWChannel /2

/
- BWChannel_CA / 2 - 10 BWChannel /2


6.6.2.3.2A
Minimum requirement UTRA 
UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned carrier aggregated E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRAACLR1) and the 2nd UTRA adjacent channel (UTRAACLR2). The UTRA channel power is measured with a RRC bandwidth filter with roll-off factor =0.22. The assigned carrier aggregated E-UTRA channel power is measured with a rectangular filter with measurement bandwidth specified in Table 6.6.2.3.2A-1.  If the measured UTRA channel power is greater than –50dBm then the UTRAACLR shall be higher than the value specified in Table 6.6.2.3.2A-1.

Table 6.6.2.3.2A-1: Requirements for UTRAACLR1/2
	
	CA bandwidth class  / UTRAACLR1/2   / measurement bandwidth

	
	CA bandwidth class B

	UTRAACLR1
	33 dB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA /2 + BWUTRA/2
/

- BWChannel_CA / 2 - BWUTRA/2

	UTRAACLR2
	36 dB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA /2 + 3*BWUTRA/2
/

- BWChannel_CA /2 – 3*BWUTRA/2

	E-UTRA  channel Measurement bandwidth
	BWChannel_CA  - 2* BWGB

	UTRA 5MHz channel Measurement bandwidth*
	3.84 MHz

	UTRA 1.6MHz channel measurement bandwidth**
	1.28MHz

	*   Note:  Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

**  Note:  Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.


6.6.2.3.3A
Minimum requirement CA E-UTRA 

Carrier aggregated E-UTRA Adjacent Channel Leakage power Ratio (CA E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned aggregated E-UTRA channel frequency to the filtered mean power centred on an adjacent aggregated E-UTRA channel frequency at nominal channel spacing. The assigned aggregated E-UTRA channel power and adjacent aggregated E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.1A-1. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.1A-1. 

Table 6.6.2.3.3A-1:  General requirements for CA E-UTRAACLR
	
	CA bandwidth class  / CA E-UTRAACLR   / measurement bandwidth

	
	CA bandwidth class C

	CA E-UTRAACLR
	[30]

	CA E-UTRA  channel Measurement bandwidth
	BWChannel_CA  - 2* BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/
- BWChannel_CA


----- Start of TP for Annex B -----
3GPP


