3GPP TSG-RAN WG4 Meeting #66Bis    








          R4-131169
Chicago, US, 15th-19th,April,2013
Source: 
Huawei
Title: 
Discussion on LTE ACLR requirement with small bandwidth carriers adjacent to the RF bandwidth edge
Agenda Item:
7.8.2
Document for:
Discussion
1 Introduction
The ACLR requirement for a LTE BS configured for intra-band contiguous carrier aggregation with small bandwidth carriers (i.e. 1.4MHz, 3MHz) adjacent to the RF bandwidth edge has been left as an open issue for Rel-10 LTE-A BS. However, with the approval of a new WI for LTE_CA_C_Band 27 in RAN#58 in which contiguous carrier aggregation with small bandwidth carriers (1.4 + 5 MHz, 3 + 5 MHz, 1.4 +10 MHz and 3+10 MHz) is the main operator scenario, we see a need to address this issue.

In this contribution, we discuss how to define ACLR requirement for RAN4 further consideration.
2 Discussion
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. In current TS 36.104, ACLR requirement for a single carrier or multi-carrier LTE BS is defined as, 

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. For a multi-carrier BS, the requirement applies for the adjacent channel frequencies below the lowest carrier frequency transmitted by the BS and above the highest carrier frequency transmitted by the BS for each supported multi-carrier transmission configuration or carrier aggregation configurations.
For operation in paired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2.1‑1.

Table 6.6.2.1-1: Base Station ACLR in paired spectrum

	Channel bandwidth of E-UTRA lowest (highest) carrier transmitted BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0, 5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA lowest (highest) carrier transmitted on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [6], with a chip rate as defined in this table.


The principle of specifying ACLR requirement as above is that a multi-carrier BS (multi-carrier BS corresponds to a multi-carrier BS for E-UTRA, or a BS supporting intra-band contiguous CA) should not cause larger interference to adjacent systems than single carrier BS from a co-existence point of view. Take an example of a victim system of 1.4MHz bandwidth coexisting with a single carrier (1.4MHz bandwidth) / multi-carrier (1.4MHz +5MHz) aggressor system, as shown in Figure 1. And the output power of 1.4MHz bandwidth BS is assumed to be 43dBm. According to current ACLR requirement, the adjacent channel interference received by the victim system from 1.4MHz bandwidth aggressor BS is -2dBm/1.4MHz. Therefore to reach the same interference power level (-2dBm/1.4MHz) within the victim Rx channel, a very straightforward way is to apply ACLR requirement for the small bandwidth carrier placed at the RF bandwidth edge as well. Besides, from the specification’s complexity point of view, this method also seems reasonable.

[image: image1]
Figure 1 Adjacent channel interference received by the 1.4MHz victim system
Therefore based on the above analysis, it is proposed that, 

Proposal: The outermost component carrier shall be considered for a multi-carrier or intra-band contiguous CA LTE BS ACLR requirement, regardless of the channel bandwidth of the outermost carrier. The ACLR of 45dB in current specification shall also be applicable to BS supporting CA, and the CA channel edge shall be aligned with the channel edge of the outermost component carriers, i.e. Foffset = BWChannel/2.
Take (1.4MHz+5MHz) carrier aggregation as an example, shown in Figure 2, ACLR requirement is defined as. 

[image: image2]
Figure 2 ACLR requirement for (5MHz+1.4MHz) LTE contiguous carrier aggregation 
3 Conclusion
In this paper, it is proposed that the ACLR requirement in existing specification can be re-used for a LTE BS with small bandwidth carrier adjacent to the RF channel bandwidth edge.     
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