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1. Introduction
This contribution is a revised version of [1]. Reason for revision is that CA channel arrangement was agreed in RAN4 Ad-Hoc meeting 4 2010 held in Xian and was different compared what was used in studies in [1]. This contribution aims to capture the performed ACLR simulations to UE TR [2].
During the RAN4 Ad-Hoc meeting 2010 AH4 held in Xian, the following decisions were made for contiguous intra-band aggregated carriers [2]:
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[1], Sec 5.7.1A.

· E-UTRA Adjacent Channel Leakage Ratio, E-UTRA ACLR = [30dB] ([2], Table 6.6.2.3.1A-1)
· E-UTRA Carrier Aggregated Adjacent Channel Leakage Ratio, E-UTRA CA ACLR = 30dB ([1], Table 6.6.2.3.1A-1)
· Guard bands for asymmetric bandwidths taken to be the maximum of the guard bands for the component Release-8 carriers.

It has previously been agreed that UTRA ACLR limits should be as follows:

· UTRAACLR1 
= 33 dBc

· UTRAACLR2 
= 36 dBc
2. Discussion
In this contribution we present the results of a study were it was investigated which of the ACLR requirement is dimensioning for aggregated signal which consists of two carriers. This study was not limited to those CC combinations that are applicable for REL-10 instead all possible combinations of REL-8 channel bandwidth were studied. Figure 1 below illustrates the agreed ACLR requirements for REL-10.
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Figure 1: REL-10 ACLR requirements
From the above figure, the following points can be noticed. 

1. The guard bands around the aggregated signal are the maximum of the two release-8 component carriers, GBmax 
2. EUTRAaclr1 is simulated as defined in chapter 6.6.2.3.1A in [2].
3. UTRAaclr1 and UTRAaclr2 are simulated as defined in chapter 6.6.2.3.2A in [2].
4. The EUTRA_CAaclr
 is simulated as defined in chapter 6.6.2.3.3A in [2].
5. It is evident from Figure 1 that the 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 EUTRAaclr1 of the Rel-10 signal is defined as the minimum of the EUTRAaclr1 on the left and right side.. 
6. It is further noted that for a fully populated asymmetric configuration, the EUTRAaclr1 measurements will typically be highest adjacent to the higher bandwidth carrier.

In addition to agreed ACLR requirements also EUTRAaclr2 behaviour versus agreed ACLR requirements were studied because it has been discussed in RAN4. There is no intention to specify this requirement but the results are presented later for information. Figure 2 illustrates how EUTRAaclr2 is defined.
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Figure 2 E-UTRAACLR2 definition
3. Simulation settings

First the operating point for the Rel-10 waveform as shown in Figure 1 is determined by adjusting the required backoff of the PA such way that the worst of UTRAaclr1  ≥ 33 dB, UTRAaclr2 ≥ 36 dB and E-UTRAaclr ≥ 30, E-UTRA_CAaclr ≥ 30 dB  is just satisfied. 

Secondly, the various other ACLR results are recorded at this operating point.  This process is repeated for all combinations of bandwidths of CC1 and CC2.

For the simulations the following RF parameters are used. 

Table 2: RF parameters

	Parameter
	Value

	Carrier suppression
	25 dB

	Image suppression
	25 dB

	Counter IM 3 suppression
	60 dB

	Number of subframes per simulation point
	4


4. Simulation results
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Figure 3: Simulation results
Figure 2 above shows the simulation results (also summarised in Appendix 1).  Limit lines are provided for the four limiting ACLR metrics used to define the modulator operating point.  The graph is  divided into three regions corresponding to the limiting metric.
It should be noted that the scenarios depicted on the far left of the figure do not represent likely deployment scenarios, but they are included for completeness.

5. Conclusion

This contribution showed the results of simulated ACLR values for EUTRA waveform that consist of two component carriers. It is showed that for the channel arrangement parameters given in R4-103980 [2] the EUTRA_CAaclr is the limiting ACLR metric for Rel-10 Class C.

6. References

[1] R4-103499, Carrier aggregation ACLR, Nokia, RAN4 2010 Ad Hoc #4, Xian

[2] R4-103980, TR36.807v 0.2.0, Motorola, RAN4 2010 Ad Hoc #4, Xian
7. Text proposal for UE TR

************ Start of the TP for UE TR 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 ALCR 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
In this chapter we present the results of a study were it was investigated which of the ACLR requirement is dimensioning for aggregated signal which consists of two component carriers. This study was not limited to those CC combinations that are applicable for REL-10 instead all possible combinations of REL-8 channel bandwidth were studied. Figure 6.6.2.3-1 below illustrates the agreed ACLR requirements for REL-10.
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Figure 6.6.2.3-1: REL-10 ACLR requirements

From the above figure, the following points can be noticed. 

1. The guard bands around the aggregated signal are the maximum of the two release-8 component carriers, GBmax 
2. EUTRAaclr1 is simulated as defined in chapter 6.6.2.3.1A in [2].
3. UTRAaclr1 and UTRAaclr2 are simulated as defined in chapter 6.6.2.3.2A in [2].
4. The EUTRA_CAaclr
 is simulated as defined in chapter 6.6.2.3.3A in [2].
5. It is evident from Figure 1 that the 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 EUTRAaclr1 of the Rel-10 signal is defined as the minimum of the EUTRAaclr1 on the left and right side.. 
6. It is further noted that for a fully populated asymmetric configuration, the EUTRAaclr1 measurements will typically be highest adjacent to the higher bandwidth carrier.

In addition to agreed ACLR requirements also EUTRAaclr2 behaviour versus agreed ACLR requirements were studied because it has been discussed in RAN4. There is no intention to specify this requirement but the results are presented for information. Figure 6.6.2.1-2 illustrates how EUTRAaclr2 is defined.
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Figure 6.6.2.3-2 E-UTRAACLR2 definition
Simulation procedure and assumptions

First the operating point for the Rel-10 waveform as shown in 6.6.2.3-1 is determined by adjusting the required backoff of the PA such way that the worst of UTRAaclr1  ≥ 33 dB, UTRAaclr2 ≥ 36 dB and E-UTRAaclr ≥ 30, E-UTRA_CAaclr ≥ 30 dB  is just satisfied. 

Secondly, the various other ACLR results are recorded at this operating point.  This process is repeated for all combinations of bandwidths of CC1 and CC2.

For the simulations the following RF parameters are used. 

Table 6.6.2.3-1: RF parameters

	Parameter
	Value

	Carrier suppression
	25 dB

	Image suppression
	25 dB

	Counter IM 3 suppression
	60 dB

	Number of subframes per simulation point
	4


8. Results
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Figure 6.6.2.3-3: Simulation results
Figure 6.6.2.3-3 above shows the simulation results.  Limit lines are provided for the four limiting ACLR metrics used to define the modulator operating point.  The graph is divided into three regions corresponding to the limiting metric.

It should be noted that the scenarios depicted on the far left of the figure do not represent likely deployment scenarios, but they are included for completeness.

This study showed the results of simulated ACLR values for  EUTRA waveform consisting of two component carriers. It is showed that for the channel arrangement parameters agreed for REL-10 the EUTRA_CAaclr is the limiting ACLR metric for CA bandwidth Class C.
3) CA_X-Y  (Inter band  non contiguous CA)
4) DLMA (Down link multiple antenna)

5) ULMA (Up link multiple antenna) 

6) CPE (Customer Premises equipment)

Appendix 1: Simulation results table

The results from the simulations are tabulated in Table 3.

Table 4: Results summary

	Component
Carrier Configuration
	UTRAaclr1
(dB)
	UTRAaclr2
(dB)
	EUTRA_CAaclr1
(dB)
	EUTRA_ aclr1
(dB)
	EUTRA_ aclr2
(dB)

	   (1.4,1.4)
	33
	60.3
	31.1
	32
	41

	   (1.4,3.0)
	33
	48.8
	31.8
	32.6
	38.1

	   (3.0,1.4)
	33
	48.6
	31.9
	32.8
	37.9

	   (3.0,3.0)
	33
	43.8
	31.9
	33.2
	38.7

	   (1.4,5.0)
	32.9
	44.3
	32.1
	32.7
	37.8

	   (5.0,1.4)
	32.9
	44.3
	32.2
	32.8
	37.8

	   (3.0,5.0)
	32.9
	41.8
	31.7
	32.6
	37.6

	   (5.0,3.0)
	32.9
	41.6
	31.7
	32.5
	37.5

	   (5.0,5.0)
	33
	39.4
	31.2
	32.3
	38.6

	  (1.4,10.0)
	33
	38.9
	31.3
	31.6
	38.3

	  (10.0,1.4)
	33
	38.8
	31.2
	31.6
	38.3

	  (3.0,10.0)
	33
	37.5
	30.9
	31.6
	35.8

	  (10.0,3.0)
	33
	37.5
	30.9
	31.7
	35.6

	  (5.0,10.0)
	33
	36.7
	30.4
	31.2
	36

	  (10.0,5.0)
	33
	36.4
	30.3
	31.1
	35.6

	  (1.4,15.0)
	33
	36
	30.4
	30.4
	38.5

	  (15.0,1.4)
	33.2
	36
	30.5
	30.5
	38.6

	  (3.0,15.0)
	33.5
	35.9
	30.3
	30.7
	35.3

	  (15.0,3.0)
	33.9
	36
	30.6
	31.1
	35.7

	  (5.0,15.0)
	33.9
	36
	30.3
	31
	35.3

	  (15.0,5.0)
	33.9
	36
	30.4
	31.2
	35.3

	 (10.0,10.0)
	33.9
	36
	30.1
	31.1
	37.8

	  (1.4,20.0)
	34.2
	35.9
	30.7
	31
	39.9

	  (20.0,1.4)
	34.3
	35.9
	30.7
	30.8
	39.9

	  (3.0,20.0)
	34.9
	35.9
	30.7
	31.1
	36.6

	  (20.0,3.0)
	35.1
	35.9
	30.7
	31.1
	36.9

	  (5.0,20.0)
	34.9
	35.9
	30.3
	30.9
	35.2

	  (20.0,5.0)
	35.1
	36
	30.5
	31.1
	35.3

	 (10.0,15.0)
	34.4
	36
	30
	30.7
	36.5

	 (15.0,10.0)
	34.5
	36
	30.1
	30.8
	36.7

	 (10.0,20.0)
	35.1
	36
	30
	30.7
	35.7

	 (20.0,10.0)
	35.1
	36
	30
	30.8
	35.7

	 (15.0,15.0)
	35.2
	36.4
	30
	31
	37.8

	 (15.0,20.0)
	35.8
	36.4
	30
	30.8
	37

	 (20.0,15.0)
	35.7
	36.4
	30
	30.8
	37

	 (20.0,20.0)
	36.3
	36.8
	30
	30.9
	37.9

	Note: Shading indicates the limiting metric(s).
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Simulated CA scenario (BW of CC1 in MHz, BW of CC2 in MHz)
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