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1 Introduction
In RAN4 AH2 meeting, ACLR for CA BS was discussed. However, the requirement present in [1,2] may have some ambiguities for intra-band contiguous CA scenario. In this tdoc, we present a detailed analysis on this issue and a text proposal for the CA BS TR regarding Clause 6.6.2 (ACLR).
2 Discussion
In RAN#47 meeting, the proposed channel bandwidths for intra-band contiguous CA scenario are 40MHz for FDD and 50MHz for TDD. Table 1 shows options of component carrier arrangement in this scenario. Small CCs less than 5MHz are added to the total channel bandwidth in order to improve spectrum efficiency.
Table 1Transmission bandwidth configuration in the channel bandwidths supporting contiguous carrier aggregation
	Channel bandwidth BWChannel [MHz]
	40
	40
	40
	50
	50

	Transmission bandwidth configuration NRB
	100+100
	100+6+100 
	6+100+100+6
	100+50+100
	25+100+15+100+25

	 Component Carriers Specified in [3]Table 5.6-1
	20MHz

 +20MHz
	20MHz+1.4MHz

+20MHz
	1.4MHz+20MHz

+20MHz+1.4MHz
	20MHz+10MHz

+20Mhz
	5MHz+20MHz

+3MHz+20MHz+5MHz

	Transmission bandwidth configuration [MHz]
	36.315
	37.215
	38.595
	45.615
	48.315


In this tdoc, we focus on the CA scenario of 40MHz bandwidth with RB configuration of (6+100+100+6) in order to evaluate ACLR value when the bandwidth of the outermost carrier is less than 5MHz. Besides, 40MHz bandwidth with (100+100) RB configuration is also provided as a reference.
As the architecture of single / multiple PAs and BS total Tx power would impact ACLR measurement, different RF configurations listed in Table 2 are applied in the simulation.
Table2 provides the simulation results for ACLR values under the condition that the E-UTRA SEM has to be fulfilled. Fig.1~3 provide the corresponding PSD plots with indicating how ACLR is measured.
Table 3 Simulation results for BS ACLR
	Bandwidth configuration (MHz)
	RB configuration
	Total Tx Power
	E-UTRA transmitted signal bandwidth BWChannel [MHz] of the outermost carrier
	PA number
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	ACLR (dB)

	1.4+20+20+1.4
	6+100+100+6
	46dBm[1]
	1.4MHz
	1 
	BWChannel  (1.4MHz)
	16.06[3]

	
	
	
	
	
	2*BWChannel   (2.8MHz)
	44.12[3]

	
	
	
	
	2[2] 
	BWChannel  (1.4MHz)
	16.69[3]

	
	
	
	
	
	2*BWChannel   (2.8MHz)
	61.82[3]

	20+20
	100+100
	46dBm[1]
	20MHz
	1
	BWChannel  (20MHz)
	48.098[4]

	
	
	
	
	
	2*BWChannel   (40MHz)
	58.102[4]

	Note: 
[1] The power spectrum density for each CC is the same;

[2] Each PA supports contiguously aggregated CCs with RB configuration of (100+6).

[3] Measured with 1.08MHz rectangular filter.
[4] Measured with 18MHz rectangular filter.


Fig 1PSD of bandwidth of 40MHz with (100+100) RBs configuration (1 PA)
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Fig 2 PSD of bandwidth of 40MHz with (6+100+100+6) RBs configuration (1 PA)
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Fig 3 PSD of bandwidth of 40MHz with (6+100+100+6) RBs configuration (2 PA)
[image: image5.emf]2.10E9 2.12E9 2.14E9 2.16E9 2.18E9 2.08E9 2.20E9

-60

-40

-20

0

20

-80

40

Frequency (Hz)

PSD (dBm/100kHz)

[image: image6.emf]36.104 operating band

unwanted emisssion mask

 (>=5MHz)

PSD of 40MHz bandwidth

with 2 PAs 


The following observations can be made:
1. For aggregated bandwidth 40MHz with (100+100) RB configuration, the bandwidth of the outermost carrier is 20MHz, so the 1st adjacent channel centre frequency is 20MHz offset the outermost carrier centre frequency and the filter bandwidth on the adjacent channel is 18MHz. The simulation result shows that both ACLR1 and ACLR2 could meet ACLR requirement (45dB) specified in [3]. 
2. For aggregated bandwidth 40MHz with (6+100+100+6) RB configuration, the bandwidth of the outermost carrier is 1.4MHz. Therefore, if 1.4MHz carrier is considered for ACLR requirement, the measured ACLR1 is 16.06dB (for 1 PA case) and 16.69dB (for 2 PAs case), which can not meet ACLR requirement of 45dB obviously. This result can be expected. The intermodulation product generated by the neighbouring CCs rises up the power leakage level which leads to the degradation of ACLR1 for the outermost carrier. Thus in this case, it is not appropriate to apply the outermost carrier with bandwidth less than 5MHz for ACLR requirement. This case should be for FFS.
3 Conclusion

As it does not preclude the possibility of locating CCs with channel bandwidth <5MHz at the bandwidth edge in contiguous CA scenario, we suggest to reuse ACLR requirement specified in TS 36.104 Clause 6.6.2 and Annex F for CA BS, e.g.:

For Advanced EUTRA BS transmitting a group of carriers of channel bandwidths (≥5 MHz), the channel bandwidth of the outermost carriers should be considered for ACLR requirements. That is, the corresponding requirements for the channel bandwidth of each of the outermost carriers should be applied at the respective side of the group of transmitted carriers.The case for the channel bandwidth (<5MHz) of the outermost carriers is FFS. 
We propose to take the below TP to update the BS TR of the CA WI. 
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<Start of TP>

6.6.2
Adjacent Channel Leakage power Ratio (ACLR)

There has some ambiguities in TS 36.104 informal annex F, which limits ACLR requirements to apply for CA. In order to cover the CA scenarios, ACLR requirements for intra-band contiguous CA scenario should consider the following principles:

· The power spectral density of the multiple carriers should be the same.
· CA BS transmitting a group of carriers of channel bandwidths≥5 MHz, the ACLR 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. 
· The aggregated carrier with less than 5MHz bandwidth should be considered from the point of view of evolution. ACLR requirement for scenarios of the outermost carriers with bandwidth less than 5MHz are FFS.
6.6.2.1 Minimum requirement
For E-UTRA, the minimum requirement for ACLR is specified in TS 36.104 [3], sub clause 6.6.2. 
<Next Section>
Annex F (Informative): Unwanted emission requirements for multi-carrier BS
F.1
General
In subclause 6.6, unwanted emission requirements for single carrier or multi-carrier BS are specified. The following two pragmatic scenarios are considered in this annex:

-
multi-carrier BS of different E-UTRA channel bandwidths, covering only 5 MHz and higher channel bandwidths 

-
multi-carrier BS of E-UTRA and UTRA, covering only 5 MHz and higher E-UTRA channel bandwidths.
All scenarios for channel bandwidths less than 5 MHz are for further study. The guidelines below assume that the power spectral density of the multiple carriers is the same. All other combinations of multiple carriers are ffs.
Note 1:
Further information and analysis for these scenarios can be found in TR 36.942 [9].
F.2
Multi-carrier BS of different E-UTRA channel bandwidths
For a multi-carrier E-UTRA BS transmitting a group of carriers of different channel bandwidths (≥5 MHz), the channel bandwidth of the outermost carriers should be considered for ACLR and Operating band unwanted emission requirements. That is, the corresponding requirements for the channel bandwidth of each of the outermost carriers should be applied at the respective side of the group of transmitted carriers.
F.3
Multi-carrier BS of E-UTRA and UTRA

For a multi-carrier BS transmitting a group of carriers of E-UTRA and UTRA (channel bandwidth(s) ≥5 MHz), the RAT being used on the outermost carriers should be considered for ACLR and Operating band unwanted emission requirements. That is, the corresponding requirements for the RAT being used on each of the outermost carriers should be applied at the respective side of the group of transmitted carriers.
<End of TP>
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