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1 Introduction
In the last RAN4 meeting, 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 discussed intensively[1,2]. Based on the contribution [1], we continue the discussion targeting at specifying the requirement. 
A text proposal is provided for TR 36.838[3].
2 Discussion
In RAN4, the principle of specifying ACLR requirement for a multi-carrier BS is that it should not cause larger interference to adjacent systems than a single carrier BS from a system co-existence point of view. Therefore to keep the same interference power level within the adjacent Rx channel, it is straightforward is to apply the channel bandwidth of the outermost carrier for ACLR requirement, regardless of its bandwidth. Detailed analysis was present in [1].
Proposal 1: The channel bandwidth of the outermost component carrier should be considered for ACLR requirements, including the case of channel bandwidth < 5MHz.  

As it is important to assess sharing properties both with adjacent UTRA systems and with adjacent E-UTRA systems, the ACLR is defined with different bandwidths in current specification:

· ACLR vs. UTRA in a 1st and 2nd adjacent channel with 5 MHz and/or 1.6 MHz reference bandwidth depending on paired or unpaired spectrum.

· ACLR vs. E-UTRA (reference bandwidth equal to E-UTRA channel bandwidth) in a 1st and 2nd adjacent channel.
For a multi-carrier BS with small LTE carrier at RF bandwidth edges, some companies suggested to select a relatively relaxed requirement between ACLR v.s. UTRA and ACLR v.s. E-UTRA. This method does not follow the principle that RAN4 always obeys when specifying requirements, i.e. generally the stricter requirements for BS are preferred, especially related to system coexistence requirements. Therefore to ensure system coexistence as well as specification completeness, it is preferred that both ACLR v.s. UTRA and ACLR v.s. E-UTRA requirements are defined.
Proposal 2: Both ACLR for adjacent E-UTRA carrier of the same bandwidth and adjacent UTRA carrier are specified for LTE BS.  
According to above analysis, the ACLR requirement for LTE FDD BS could be specified in Table 1, whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.
Table 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 RF bandwidth edge frequency
	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
	0.5 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

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

	
	2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	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, with a chip rate as defined in this table.


Following the same methodology, the ACLR requirement for LTE TDD BS can be specified in Table2.

Table 2: Base Station ACLR in unpaired spectrum with synchronized operation

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

	1.4, 3
	0.5 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

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

	
	0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

	
	2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

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

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

	
	0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

	
	2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

	
	2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	5 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	45 dB

	
	15 MHz
	7.68 Mcps UTRA
	RRC (7.68 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 25.105, with a chip rate as defined in this table.


3 Conclusion
In this paper, we 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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8 
E-UTRA RF requirements for BS
8.1 
Transmitter characteristics
<Start of Text Proposal>

8.1.x Adjacent Channel power Leakage Ratio
To avoid rephrasing of the existing requirements, 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.
For Band 27 LTE BS supporting intra-band contiguous CA, the ACLR requirement shall be specified in Table 8.1.1‑1.

Table 8.1.1-1: 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 RF bandwidth edge frequency
	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
	0.5 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

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

	
	2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	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.


<End of Text Proposal>
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