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1.
Introduction

The WI proposal to specify the E-UTRA medium range and MSR medium range/local area BS class requirements was approved in RAN#53 [1]. The ACLR requirements for the E-UTRA medium range BS were discussed in RAN4#61 [2, 3], and the proposal to reuse the 45 dB relative ACLR requirement was agreed [4], but the absolute ACLR limit is ffs.
In this paper, we provide a proposal on the absolute ACLR limit for the E-UTRA medium range BS, and the text proposal to the TR for this WI [5].
2.
Discussion
For the E-UTRA local area BS, the same 45 dB relative ACLR requirement is specified [6]. And the absolute ACLR limit was decided based on the operating band unwanted emissions requirements, which in turn were decided based on the relative ACLR requirement [7]. Here we propose to use the same approach to specify the absolute ACLR limit for the E-UTRA medium range BS.
The maximum output power for the E-UTRA medium range BS was proposed to be 38 dBm [8, 9]. With the 45 dB relative ACLR requirement, the lowest operating band unwanted emission limit at the ACLR region can be calculated as:

Pmax – ACLR = 38 dBm – 45 dB = -7 dBm / (1.08 \ 2.7 \ 4.5) MHz = (-17 \ -21 \ -23.5) dBm / 100 kHz
On the other hand, the absolute ACLR limit for the E-UTRA local area BS is specified as -32 dBm / MHz with 45 dB minimum coupling loss [6]. And the proposal to use the minimum coupling loss of 53 dB for the E-UTRA medium range BS was agreed [10]. In order to ensure the same level of emission at the victim UE, the absolute ACLR limit for the E-UTRA medium range can be calculated as:

Absolute ACLR limit = -32 dBm / MHz – 45 dB + 53 dB = -24 dBm / MHz
This -24 dBm / MHz limit is about 10 dB lower than the lowest operating band unwanted emission limit at the ACLR region, which we consider a suitable value for the absolute ACLR limit for the E-UTRA local area BS.
3.
Text proposal
<Text proposal to main body>

7.6
ACLR

BS transmitter ACLR, together with the UE receiver ACS, determines the RF isolation (see equation 6.6-1) between aggressor system and the victim system.
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Since the ACS of UE is specified as a constant and unified value of 33dB irrespective of the operating condition, further tightening ACLR requirement beyond 45dB has little improvement on ACIR. Also considering that 45dB has been adopted by Macro eNB, Pico eNB and HeNB, there is also no need to further relax the MR eNB ACLR requirement below 45dB from implementation point of view. 

45dB is reused for E-UTRA MR BS relative ACLR requirement.

For the E-UTRA local area BS, the absolute ACLR limit was decided based on the operating band unwanted emission, which in turn was decided based on the relative ACLR requirement. The same approach should be used to specify the absolute ACLR limit for the E-UTRA medium range BS.

Using the maximum output power of 38 dBm with the 45 dB relative ACLR requirement for the E-UTRA medium range BS, the lowest operating band unwanted emission limit at the ACLR region can be calculated as:


Pmax – ACLR = 38 dBm – 45 dB = -7 dBm / (1.08 \ 2.7 \ 4.5) MHz = (-17 \ -21 \ -23.5) dBm / 100 kHz
On the other hand, the absolute ACLR limit for the E-UTRA local area BS is specified as -32 dBm / MHz with 45 dB minimum coupling loss. Using the minimum coupling loss of 53 dB for the E-UTRA medium range BS, in order to ensure the same level of emission at the victim UE, the absolute ACLR limit for the E-UTRA medium range can be calculated as:


Absolute ACLR limit = -32 dBm / MHz – 45 dB + 53 dB = -24 dBm / MHz
This -24 dBm / MHz limit is about 10 dB lower than the lowest operating band unwanted emission limit at the ACLR region, which should be a suitable value for the absolute ACLR limit for the E-UTRA local area BS.

<Text proposal to Annex A>

6.6.2.1
Minimum requirement

The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centred on the assigned channel frequency and a filter centred on the adjacent channel frequency according to the tables below. 

For Category A Wide Area BS, either the ACLR limits in the tables below or the absolute limit of -13dBm/MHz apply, whichever is less stringent.

For Category B Wide Area BS, either the ACLR limits in the tables below or the absolute limit of -15dBm/MHz apply, whichever is less stringent. 

For Medium Range BS, either the ACLR limits in the tables below or the absolute limit of -24dBm/MHz shall apply, whichever is less stringent.
For Local Area BS, either the ACLR limits in the tables below or the absolute limit of -32dBm/MHz shall apply, whichever is less stringent.

For Home BS, either the ACLR limits in the tables below or the absolute limit of -50dBm/MHz apply, whichever is less stringent.

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.


For operation in unpaired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2.1‑2.

Table 6.6.2.1-2: 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 carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

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

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

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

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

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	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

	
	BWChannel /2 + 5 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	45 dB

	
	BWChannel /2 + 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 [7], with a chip rate as defined in this table.


<End of text proposal>
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