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1. Introduction

In recent meetings, the issue on how to define the ACLR requirement for non-contiguous intra-band CA is highly discussed, but the companies have no consensus on this issue until now. In this contribution we further discuss how to define the ACLR requirement.
2. Discussion
In the last meeting, most companies seemed to agree to introduce a CACLR for non-contiguous intra-band CA inside the Gap, but whether CACLR is also introduced for outside the RF bandwidth edges still have a debate, because some companies think that the ACLR requirements are set only to fully populated sub-blocks if only considered a single sub block power as wanted power, otherwise, the ACLR for sub block1 and sub block 2 may be large different when RB allocation is large different in different sub blocks, this is unacceptable.
Our opinion is that: 

The CACLR is only applied for non-contiguous intra-band CA inside the Gap, for non-contiguous intra-band CA outside the RF bandwidth edges, the existing ACLR for UTRA and E-UTRA requirements in TS36.101 Rel.8 can be re-used.
There are two reasons:
1. The CACLR is only applied inside the Gap; this opinion can align with BS exactly. For details, please refer to TS36.104 and section 6.6.4 in TR37.802 a10.
2. Give an example, 20MHz (1RB) +20MHz (100RB), and the Gap bandwidth=5MHz, the PSD is shown in figure 1.
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Figure 1.20MHz (1RB) +20MHz (100RB) with the same PSD, and the Gap bandwidth=5MHz
From the figure 1, it can be seen that although the wanted power in sub block1 is less than in sub block2, but the unwanted power adjacent to sub block1 is also less than sub block2, the ACLR for sub block1 and sub block2 may be little difference. So the ACLR requirements need not set only to fully populated sub-blocks if only considered a single sub block power as wanted power, and we can just use existing ACLR requirement for sub block for outside the RF bandwidth edges.
So for non-contiguous intra-band CA, the following ACLR strategy is recommended.
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Figure 2, the ACLR for non-contiguous intra-band CA 

1: The existing ACLR for UTRA and E-UTRA requirements in TS36.101 Rel.8 can be re-used without any changes outside the RF bandwidth edges.
2: Introduce Cumulative Adjacent Channel Leakage power Ratio (CACLR) for non-contiguous intra-band CA inside the Gap like the definition of ACLR in TS36.104 Rel.11 for BS [2].
The Cumulative Adjacent Channel Leakage power Ratio (CACLR) in a sub-block gap is the ratio of 

a)
The sum of the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to each side of the sub-block gap, and

b)
the filtered mean power centred on a frequency channel adjacent to one of the respective sub-block edges. 
The detailed discussion on CACLR for UTRA and E-UTRA requirement is shown in the following sections.

2.2 UTRA CACLR for non-contiguous intra-band CA
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Figure 3,the UTRA CACLR for non-contiguous intra-band CA when 5MHz≤Wgap <15MHz
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Figure 4,the UTRA CACLR for non-contiguous intra-band CA when 15MHz≤Wgap
When Wgap<5MHz, no UTRA CACLR should be applied.
When 5MHz≤Wgap <15MHz, the 1st  adjacent UTRA channel is applied.

when 15MHz≤Wgap , the 1st  and 2nd adjacent UTRA channel are applied.

According to the definition of CACLR, although the power in the Gap is contributed by the adjacent two sub blocks, it is still recommended that the CACLR requirement can reuse the  requirement in Rel.8, i.e. UTRACACLR1=33dB, UTRACACLR2=36dB.
The proposed requirements for UTRA CACLR are shown in table 1.
Table 1, Requirements for UTRACACLR1/2(inside the gap)
	
	Sub-block gap size (Wgap) / UTRACACLR1/2  / measurement bandwidth

	
	5 MHz ≤ Wgap < 15 MHz
	15 MHz ≤Wgap 

	UTRACACLR1
	[33]dB
	[33] dB

	Adjacent channel centre frequency offset below or above the sub-block edge (inside the gap) (in MHz)
	2.5MHz

	UTRACACLR2
	
	[36]dB

	Adjacent channel centre frequency offset below or above the sub-block edge (inside the gap) (in MHz)
	
	7.5MHz

	UTRA 5MHz channel Measurement bandwidth (Note 1)
	3.84 MHz

	UTRA 1.6MHz channel measurement bandwidth (Note 2)
	1.28 MHz

	NOTE 1:
Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

NOTE 2:
Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.


2.2  E-UTRA CACLR for non-contiguous intra-band CA 
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Figure 5 the E-UTRA CACLR for non-contiguous intra-band CA 
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Figure 6, the E-UTRA CACLR for non-contiguous intra-band CA 

For E-UTRA CACLR requirements, the adjacent channel edge can’t overlap the other sub-block edge. It means: 
When Wgap <min (BWChannel,block1 ,BWChannel,block2),no E-UTRA CACLR should be considered
When  min (BWChannel,block1 ,BWChannel,block2)≤Wgap < max (BWChannel,block1 ,BWChannel,block2),only one E-UTRA CACLR for small sub block size should be considered.(As shown in Figure 5)
Otherwise, two E-UTRA CACLR of the respective sub-block should be considered. (As shown in Figure 6).
The proposed requirements for E-UTRA CACLR are shown in table 2.

Table 2, Requirements for E-UTRACACLR1 (inside the gap)
	
	Sub-block bandwidth / E-UTRACACLR1/ Measurement bandwidth

	
	BWChannel,block

	E-UTRACACLR1
	[30] dB

	E-UTRA channel Measurement bandwidth
	BWChannel,block - 2* BWGB

	Adjacent channel centre frequency offset below or above the sub-block channel centre frequency (inside the gap) (in MHz)
	BWChannel,block

	NOTE 1:
the adjacent channel edge can’t overlap the other sub-block edge.


3. Conclusion

In this contribution we have proposed the method on how to define ACLR for non-contiguous intra-band CA, and the proposals in this contribution are listed in the following.
Proposal 1: The existing ACLR for UTRA and E-UTRA requirements in TS36.101 Rel.8 can be re-used without any changes outside the RF bandwidth edges.
Proposal 2: Introduce Cumulative Adjacent Channel Leakage power Ratio (CACLR) for non-contiguous intra-band CA inside the Gap like the definition of ACLR in TS36.104 Rel.11 for BS [2].
The Cumulative Adjacent Channel Leakage power Ratio (CACLR) in a sub-block gap is the ratio of 

a)
The sum of the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to each side of the sub-block gap, and

b)
The filtered mean power centred on a frequency channel adjacent to one of the respective sub-block edges. 
Proposal 3: For UTRA CACLR, when 5MHz≤Wgap <15MHz,the 1st  adjacent UTRA channel is applied ,and 15MHz≤Wgap, the 1st  and 2nd adjacent UTRA channel are applied. And table 1 is recommended.
Proposal 4: For E-UTRA CACLR, table 2 is recommended.
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