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1 Introduction
In this contribution we consider the ACLR requirements for LTE. Our starting point is the need to maintain backward compatibility with current WCDMA deployment since LTE systems will be required to be deployed in existing IMT2000 spectrum and meeting existing regulatory requirement. Once these regulatory requirements are addressed we can then consider the impact of deploying LTE only systems where LTE to LTE deployment is planned in new or re-farmed GSM/UMTS spectrum.   The two scenarios are show below.
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2 Analysis Methodology

In RAN4 work in defining the ACLR requirements, results have been presented based on a static simulator [2] as well as a analytic approach offered in [1]

2.1 Co-existence based on a static simulator 
Here the work was conducted based on two power control algorithm, SET 1 which was biased toward maximizing the LTE throughput and SET 2 which is optimized for LTE to WCDMA co-existence and throughput.  Results for LTE to LTE are captured in [2] and show the ACLR requirement are less than those currently specified for WCDMA (33dB/3.84MHz) as shown as table 1 below
	Throughput
	SET 1
	SET 2

	5%
	25dB/8*375 KHz
	22.5dB/8*375KHz


Table 1:  LTE (10MHz) to LTE (10MHz) Case

Results for LTE to WCDMA are influenced by the choice of the power control algorithm and as indicated the current requirements of 33 dB/3.84 MHz can meet the throughput requirements with SET 2 power control and also with SET1   power control algorithm taking into account revision of the current simulation assumptions to align with current RAN1 considerations and the use of a more advanced scheduler as detailed in [3]. 

	Throughput
	SET 1
	SET 2

	5%
	38 dB/3.84 MHz
	27.5 dB/3.84 MHz


	5% (revised assumptions)
	33 dB/3.84 MHz
	25 dB/3.84 MHz



Table 2:  LTE (5MHz) to WCDMA (5MHz) Case

2.2 Co-existence based on an analytic approach  
An analytic approach has been provided in [1] where the requirements are initially set by the need to maintain backward compatibility with current WCDMA regulatory requirements. In this case the base line requirements are set by the need to meet the current UTRA requirements of 33dB/3.84MHz for LTE to WCDMA co-existence. This 33dB/3.84MHz limit can also be extrapolated to the case of other LTE bandwidths since it primarily imposes a limit on the 1st adjacent LTE RB as shown in figure 2. In this way every LTE bandwidth scenario could be covered


[image: image2]
 In the case of LTE to LTE the interference will always be greater than the WCDMA ACLR baseline of 33dB/3.84 MHz because of the resource blocks that fall outside the defined WCDMA RRC bandwidth (i.e. due to non-overlapping RB(s) (LTE ALCR ≈ ACLR (RB1 +WCDMA + RB12), as shown in Figure 2).  This results in an increase in ALCR of less than 3 dB and can be derived theoretically or empirically as shown in [1]. This analysis assumes the active RB(s) scheduled in the assigned channel are closest to the adjacent LTE channel and is therefore a worst case scenario which would not normally occur in practice.
Hence if the 3GPP-overlapping RB(s) are already specified at 33dB/3.84MHz, we only need to specify non-overlapping RB(s) in the case of LTE co-existence. In the case of LTE a 30 dBc limit is good alignment between the already defined 3GPP limit and the LTE performance based on co-existence simulations for throughput which also indicate a greater increase in ACLR could be tolerated since LTE is less to sensitive to ALCR compared to WCDMA [2]
3 Conclusion
From the above analysis, it can be seen that both the analytical approach [1] is well aligned with the co-existence simulation [2] work in RAN4 and on these bases we should be able to define the ALCR requirements for LTE. One methodology is to define the E-UTRA ACLR in terms of the adjacent channel relative to the assigned channel.  In which case a more comprehensive definition for the ACLR requirements for the 1st adjacent channel would be 

· Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the mean power centered on the assigned channel frequency to the mean power centered on an adjacent channel frequency. The ACLR shall be higher than the value specified in Table 3 for the total combinations of E-UTRA Resources Blocks transmitted in the assigned channel.  

	E-UTRA

Assigned BW (MHz)
	ALCR limit for 1st Adjacent channel relative to assigned channel frequency

	
	WCDMA1
5.0 MHz
	E-UTRA2
1.25 MHz
	E-UTRA2
2.5 MHz
	E-UTRA2
5.0 MHz
	E-UTRA2
10 MHz
	E-UTRA2
15 MHz
	 E-UTRA2
20 MHz

	1.25
	[33]
	[30]
	
	
	
	
	

	2.5
	[33]
	
	[30]
	
	
	
	

	5.0
	[33]
	
	
	[30]
	
	
	

	10.0
	[33]
	
	
	
	[30]
	
	

	15.0
	[33]
	
	
	
	
	[30]
	

	20.0
	[33]
	
	
	
	
	
	[30]

	Note

1 Measured with a RRC filter mean power centered on the 1st adjacent  channel
2 Measured with a rectangular filter mean power centered on the 1st adjacent  channel


Table 3:
E-UTRA ACLR ALCR limit for 1st adjacent channel
From the analysis and discussion in this paper we propose the above conclusions are captured in the UE performance TR36.8XX 
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� ACLR figures are obtained by interpolation using the average results from [2].


� ACLR figure are obtained from Motorola contribution [3].
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