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1 Introduction
This document discusses the ACLR requirements for LTE-A UE supporting CA. We first propose the ACLR requirement for LTE-A UE supporting CA. Simulation results was presented to evaluate the MPR to meet Rel-8 ACLR requirement. A text proposal is provided which shall be captured in section 6.6.2.3 of LTE-A UE TR [1] on Adjacent Channel Leakage Ratio.
2 Discussion

According to the guideline presented in ITU-R SM.1539 [4] and SM.1541 [3], the out-of-band domain for CA aggregation can be defined as CA Channel Bandwidth plus additional 5MHz. Regarding the location and bandwidth of the adjacent band, it is suggested in [3] to be equivalent to the noise bandwidth of the adjacent band receiver (clause 1.3.1.2 in SM.1541 [3]). SM.1541 also suggests using the transmitter occupied bandwidth as the bandwidth of the adjacent band if the adjacent band receiver is unknown. In LTE Rel-8, E-UTRAACLR1 is defined according to the E-UTRA carrier channel bandwidth. 

Based on the discussion above, it is suggested to define the E-UTRAACLR1 according to the CA channel bandwidth. ACLR requirements for carrier aggregation are specified for two scenarios for an adjacent channel equal to CA channel bandwidth and /or UTRA channel as shown in Figure 1 below:

[image: image1]
Figure 1: Adjacent Channel Leakage requirements for carrier aggregation
The ACLR requirements for different CA channel bandwidth could be different. It’s suggested to specify E-UTRAACLR1 for 40MHz intra-band contiguous CA in Rel-10 time frame and leave the ACLR requirements for other CA channel bandwidth for future release. Below are the ACLR requirements for E-UTRA carrier aggregation in tabulated format:
Table 1: ACLR general requirements for E-UTRA Carrier Aggregation
	CA Channel Bandwidth
	20MHz<CA_BWChannel <=40MHz
	Other CA Channel Bandwidth

	E-UTRAACLR1
	[30] dB
	[TBD]

	Measurement bandwidth
	CA Transmission Bandwidth Configuration
	CA Transmission bandwidth configuration

	Adjacent channel centre frequency offset (in MHz)
	CA Channel Bandwidth
/
- CA Channel Bandwidth
	CA Channel Bandwidth
/
- CA Channel Bandwidth


The UTRA ACLR requirements in case of carrier aggregation could also be defined according to different CA channel bandwidth. Table 2 is the UTRA ACLR definition. We also suggested specifying the UTRA ACLR requirements for 40 MHz intra-band contiguous CA in the Rel-10 time frame and leaving the ACLR requirements for other CA channel bandwidth for future release. 
Table 2: Requirements for UTRA ACLR
	CA Channel Bandwidth
CA_BWChannel(in MHz)
	20MHz<CA_BWChannel <=40MHz
	Other CA Channel Bandwidth

	UTRAACLR1
	33 dB
	[TBD] dB

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

/

-CA channel bandwidth/2-BWUTRA/2
	CA channel bandwidth/2+BWUTRA/2

/

-CA channel bandwidth/2-BWUTRA/2

	UTRA ACLR2
	[36] dB
	[TBD] dB

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

/

-CA channel bandwidth/2-3*BWUTRA/2
	+CA channel bandwidth/2+3*BWUTRA/2

/

-CA channel bandwidth/2-3*BWUTRA/2

	E-UTRA  channel Measurement bandwidth
	CA Transmission bandwidth configuration
	CA Transmission bandwidth configuration

	UTRA 5MHz channel Measurement bandwidth
	3.84 MHz
	3.84 MHz


Some simulations are done to evaluate the ACLR requirements for 30MHz and 40MHz carrier aggregation. In our simulation, we use LTE UL signal source with QPSK modulation at 2GHz centre frequency with full RB allocation. The IQ imbalance and carrier leakage are 25dBc and there is no CIM3. The E-UTRA/UTRA ACLR performance is measured following the definition in Table 1 and Table 2. Table 3 is the ACLR performance with different output power:
Table 3: ACLR Performance for 40MHz (20MHz+20MHz) Carrier Aggregation
	ACLR
	UTRAACLR1
	UTRAACLR2
	E-UTRAACLR1

	Specifications
	33 dB
	36 dB
	30 dB

	Performance

2 dB MPR
	38 dB
	39 dB
	33 dB

	Performance

1 dB MPR
	34.4 dB
	35 dB
	29 dB

	Performance

0 dB MPR
	30.7 dB
	31.5 dB
	25 dB


Table 4: ACLR Performance for 30MHz (15MHz+15MHz) Carrier Aggregation
	ACLR
	UTRAACLR1
	UTRAACLR2
	E-UTRAACLR1

	Specifications
	33 dB
	36 dB
	30 dB

	Performance

2 dB MPR
	37.5 dB
	39 dB
	33 dB

	Performance

1 dB MPR
	33.2 dB 
	34. 4 dB 
	28. 7 dB

	Performance

0 dB MPR
	29.4 dB
	30.4 dB
	24.8 dB


Although the LTE Rel-8 ACLR requirements can be satisfied by 2dB MPR, it is found that the E-UTRAACLR1 and UTRAACLR2 are relatively challengeable compared with UTRAACLR1. This is due to the changes of IMD level with regards to the different CA channel bandwidth. We suggest to put the Rel-8 E-UTRAACLR1 and UTRAACLR2 requirements in square bracket and final decision shall take into account the inputs from different interested companies. 
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4 Text proposal
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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 ALCR with different number of CC for the following; 

1) CA_X    (Intra band  contiguous CA)
2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna) 

5) CPE (Customer Premises equipment)
6.6.2.3A
ACLR for intra-band contiguous CA
According to the guideline presented in ITU-R SM.1539 and SM.1541, the out-of-band domain for Carrier Aggregation can be defined as CA Channel Bandwidth plus additional 5MHz. Regarding the location and bandwidth of the adjacent band, it is suggested in SM.1541 to be equivalent to the noise bandwidth of the adjacent band receiver (clause 1.3.1.2 in SM.1541). SM.1541 also suggests using the transmitter occupied bandwidth as the bandwidth of the adjacent band if the adjacent band receiver is unknown. In LTE Rel-8, E-UTRAACLR1 is defined according to the E-UTRA carrier channel bandwidth. 

Based on the discussion above, it is suggested to define the E-UTRAACLR1 according to the CA channel bandwidth. ACLR requirements for Carrier Aggregation are specified for two scenarios for an adjacent channel equal to CA channel bandwidth and /or UTRA channel as shown in Figure 1 below:

[image: image2]
Figure 6.6.2.3A-1: Adjacent Channel Leakage requirements for contiguous Carrier Aggregation
The ACLR requirements for different CA channel bandwidth could be different. It’s suggested to specify E-UTRAACLR1 for 40MHz intra-band contiguous CA in Rel-10 time frame and leave the ACLR requirements for other CA channel bandwidth for future release. Below are the ACLR requirements for E-UTRA carrier aggregation in tabulated format:

Table 6.6.2.3A-1: ACLR general requirements for E-UTRA contiguous Carrier Aggregation
	CA Channel Bandwidth
CA_BWChannel(in MHz)
	20MHz<CA_BWChannel <=40MHz
	[Other CA Channel Bandwidth]

	E-UTRAACLR1
	[30] dB
	[TBD]

	Measurement bandwidth
	CA Transmission Bandwidth Configuration
	CA Transmission Bandwidth Configuration

	Adjacent channel centre frequency offset (in MHz)
	CA Channel Bandwidth
/
- CA Channel Bandwidth
	CA Channel Bandwidth
/
- CA Channel Bandwidth


The UTRA ACLR requirements in case of carrier aggregation could also be defined according to different CA channel bandwidth. Table 6.6.2.3A-2 is the UTRA ACLR definition. We also suggested specifying the UTRA ACLR requirements for 40 MHz intra-band contiguous CA in the Rel-10 time frame and leaving the ACLR requirements for other CA channel bandwidth for future release. 
Table 6.6.2.3A-2: Requirements for UTRA ACLR for contiguous Carrier Aggregation
	CA Channel Bandwidth
CA_BWChannel(in MHz)
	20MHz<CA_BWChannel <=40MHz
	[Other CA Channel Bandwidth]

	UTRAACLR1
	33 dB
	[TBD] dB

	Adjacent channel centre frequency offset (in MHz)
	CA Channel Bandwidth/2+BWUTRA/2

/

-CA Channel Bandwidth/2-BWUTRA/2
	CA Channel Bandwidth/2+BWUTRA/2

/

-CA Channel Bandwidth/2-BWUTRA/2

	UTRA ACLR2
	[36] dB
	[TBD] dB

	Adjacent channel centre frequency offset (in MHz)
	+CA Channel Bandwidth/2+3*BWUTRA/2

/

-CA Channel Bandwidth/2-3*BWUTRA/2
	+CA Channel Bandwidth/2+3*BWUTRA/2

/

-CA Channel Bandwidth/2-3*BWUTRA/2

	E-UTRA  channel Measurement bandwidth
	CA Transmission bandwidth configuration
	CA Transmission bandwidth configuration

	UTRA 5MHz channel Measurement bandwidth
	3.84 MHz
	3.84 MHz


<Next Section>

Annex B

Release 10 draft specification

6.6.2.3
Adjacent Channel Leakage Ratio 

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.  ACLR requirements are specified for two scenarios for an adjacent E -UTRA and /or UTRA channel as shown in Figure 6.6.2.3 -1. In case of contiguous Carrier Aggregation, the E-UTRAN channel contains the component carriers aggregated contiguously, and ΔfOOB follows the definition in clause 6.6.3 for Carrier Aggregation.
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Figure 6.6.2.3-1: Adjacent Channel Leakage requirements

6.6.2.3.1
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 channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing.  The assigned E-UTRA channel power and adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.1-1 and Table 6.6.2.3.1-2. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.1-1 and Table 6.6.2.3.1-2. 
Table 6.6.2.3.1-1:  General requirements for E-UTRAACLR
	
	Channel bandwidth / E-UTRAACLR1   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	E-UTRAACLR1
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB

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

	Adjacent channel centre frequency offset (in MHz)
	+1.4

/

-1.4
	+3.0

/

-3.0
	+5

/

-5
	+10

/

-10
	+15

/

-15
	+20

/

-20


Table 6.6.2.3.1-2: ACLR general requirements for E-UTRA contiguous Carrier Aggregation
	CA Channel Bandwidth
CA_BWChannel(in MHz)
	20MHz<CA_BWChannel <=40MHz

	E-UTRAACLR1
	[30] dB

	Measurement bandwidth
	CA Transmission Bandwidth Configuration

	Adjacent channel centre frequency offset (in MHz)
	CA Channel Bandwidth
/
- CA Channel Bandwidth


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 and in Table 6.6.2.3.2-2.  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 and in Table 6.6.2.3.2-2.

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.


Table 6.6.2.3.2-2: Requirements for UTRA ACLR for contiguous Carrier Aggregation
	CA Channel Bandwidth
CA_BWChannel(in MHz)
	20MHz<CA_BWChannel <=40MHz

	UTRAACLR1
	33 dB

	Adjacent channel centre frequency offset (in MHz)
	CA Channel Bandwidth/2+BWUTRA/2

/

-CA Channel Bandwidth/2-BWUTRA/2

	UTRA ACLR2
	[36] dB

	Adjacent channel centre frequency offset (in MHz)
	+CA Channel Bandwidth/2+3*BWUTRA/2

/

-CA Channel Bandwidth/2-3*BWUTRA/2

	E-UTRA  channel Measurement bandwidth
	CA Transmission bandwidth configuration

	UTRA 5MHz channel Measurement bandwidth
	3.84 MHz


<End of TP>






UTRAACLR1





UTRAACLR2











CA Channel Bandwidth for E-UTRAACLR1














 





Component


Carrier





Component


Carrier





CA Channel Bandwidth





 





RB








 





 








Component


Carrier





ΔfOOB for Carrier Aggregation





RB





 





 





 





 





RB





Component


Carrier





RB





ΔfOOB for Carrier Aggregation





CA Channel Bandwidth





CA Channel Bandwidth for E-UTRAACLR1





 





 





 





 





 





 





 





 





UTRAACLR1





UTRAACLR2








3GPP


