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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
A decision on the measurement of EUTRA_ACLR has been under discussion. In this document various ways of measuring EUTRA_ACLR is discussed and the simulated EUTRA_ACLR is presented for these options.  A way forward for the definition of EUTRA_ACLR is also proposed. 
2. Options for EUTRA ACLR measurement for Rel-10
Various options for measurement of ACLR for a CA signal are shown below in Figure 1. 
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Figure 1: Options for measuring ACLR for CA signal
For sake of comparison, the equivalent scenario for Rel-8 is also shown in the Figure 1.
From the above figure, the following points are evident and are worth noting for the rest of the discussion in this contribution. 

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 EUTRA_CAaclr
 is measured in the same bandwidth as the total bandwidth of the CA signal. Note that this total bandwidth of the CA signal includes any gap between the CC1 and CC2 as shown in Figure 1. Also it should be noted that a guard band of 1 MHz is assumed for this measurement. 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. EUTRAaclr1 and EUTRAaclr2 are 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 EUTRAaclr1 measurement. 
4. There is a measurement gap equal to 2 times the Rel-8 guard band (of the nearest CC)  between the EUTRAaclr1 and EUTRAaclr2 measurements

5. It is evident from Figure 1 that the EUTRAaclr1 and EUTRAaclr2 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. The same definition is also used for the definition of EUTRAaclr2. 
3. Simulation settings

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

Secondly, the various EUTRA ACLR measurements are performed 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 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


4. Simulation results
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Figure 2: Simulation results
Figure 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 the figure 2 we can also conclude what is the appropriate requirement for E-UTRAACLR.
Limit lines are provided for the three ACLR metrics that were used to define the modulator operating point.  The graph is also 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 realistic LTE Release-10 deployment scenarios, but they are included for completeness.

It is evident that the importance of various measured EUTRA ACLRs depend on the limits of these ACLR values. The following discussion assumes a set of limits for various measured the EUTRA ACLRs as given in Table 2 below. 
Table 2: One possible set of limits for various EUTRA ACLRs

	Parameter
	Expected limit

	EUTRA_CAaclr1
	30 dB

	EUTRAaclr1
	31 dB

	EUTRAaclr2
	36 dB


So, assuming the above, limits, one could see from Figure 2 that EUTRAaclr1 becomes the limiting parameter for the ACLR for CA bandwidths up to 10.14 MHz. From 13 MHz CA bandwidth on wards, EUTRA_CAaclr1 limit is the limiting ACLR. 
Of course the conclusion would depend on the actual limits for the EUTRAaclr1 and EUTRAaclr2.

5. Conclusion

This contribution 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

In addition we propose that the requirement for E-UTRAACLR1 shall be set to 31 dBc based on results presented in this contribution to enable good co-existence between E-UTRA REL-10 and legacy E-UTRA systems. We also propose that E-UTRAACLR2 shall not be specified REL-10.

Appendix 1: Simulation results table

The results from the simulations are tabulated in Table 3.

Table 3: Results summary

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

	   (1.4,1.4)
	33
	54.2
	39.7
	29.2
	44.4

	   (1.4,3.0)
	33
	49.4
	34.9
	31.7
	39.1

	   (3.0,1.4)
	33
	49.4
	34.8
	31.8
	39.4

	   (3.0,3.0)
	33
	44.9
	33.7
	32.6
	40.5

	   (1.4,5.0)
	33
	45.5
	33.8
	32.6
	38

	   (5.0,1.4)
	33
	45.2
	33.8
	32.6
	37.8

	   (3.0,5.0)
	33
	42.9
	33
	32.5
	38.3

	   (5.0,3.0)
	33
	42.8
	33.1
	32.6
	38.6

	   (5.0,5.0)
	33
	40.6
	32.3
	32.3
	39.6

	  (1.4,10.0)
	32.9
	40
	31.9
	31.9
	37.9

	  (10.0,1.4)
	32.9
	39.8
	31.9
	31.8
	38

	  (3.0,10.0)
	32.9
	38.3
	31.5
	31.7
	36

	  (10.0,3.0)
	32.9
	38.2
	31.4
	31.8
	35.7

	  (5.0,10.0)
	32.9
	37.3
	31
	31.3
	36.6

	  (10.0,5.0)
	32.9
	37.3
	31
	31.6
	36.6

	  (1.4,15.0)
	33.3
	36
	30.8
	30.7
	38.7

	  (15.0,1.4)
	33.1
	36
	30.6
	30.4
	38.8

	  (3.0,15.0)
	33.8
	35.9
	30.7
	31.1
	36

	  (15.0,3.0)
	33.6
	35.9
	30.6
	30.9
	35.6

	  (5.0,15.0)
	34
	35.9
	30.5
	31.1
	35.2

	 (10.0,10.0)
	33.3
	36
	30.2
	30.7
	38.5

	  (15.0,5.0)
	33.8
	35.9
	30.5
	31.1
	35.2

	  (1.4,20.0)
	34.1
	36
	30.6
	30.7
	39.9

	  (20.0,1.4)
	34.5
	35.9
	30.8
	30.9
	40.1

	  (3.0,20.0)
	34.9
	35.9
	30.5
	30.8
	36.6

	  (20.0,3.0)
	35.2
	35.9
	30.8
	31.1
	36.9

	  (5.0,20.0)
	34.8
	35.9
	30.4
	31
	35.3

	 (10.0,15.0)
	34.2
	35.9
	30.2
	30.8
	37.1

	 (15.0,10.0)
	34.2
	35.9
	30.2
	30.9
	37.1

	  (20.0,5.0)
	35.1
	36
	30.5
	31.2
	35.3

	 (10.0,20.0)
	35
	36
	30
	30.8
	35.8

	 (15.0,15.0)
	34.8
	36
	30.1
	30.8
	38.5

	 (20.0,10.0)
	35
	36
	30.1
	30.8
	35.9

	 (15.0,20.0)
	35.5
	36.4
	30
	30.8
	37.3

	 (20.0,15.0)
	35.5
	36.2
	30
	30.7
	37.5

	 (20.0,20.0)
	35.9
	36.7
	30
	30.8
	38.5

	Note: Shading indicates the limiting metric.
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