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1 Introduction
The issue of UEM and ACLR requirements with small carrier at contiguous CA channel edge was discussed during several RAN4 meetings [1] ~ [4]. Considering the heavy workload of RAN4, it was postponed to Rel-11 workplan. As Rel-11 study basically starts after RAN#52 plenary meeting, we decide to provide our proposals concerning this issue in this contribution.

2 Discussion
The contiguous CA with small CC (bandwidth < 5MHz) at the edge is not applicable and it is excluded from TS 36.104 now. However, many UEM and ACLR requirements proposals of this specific scenario are brought out, two of them are summarized below:

In [2], it is proposed to reuse Rel-9 UEM and ACLR requirements for small edge carrier, i.e. only consider the outmost small carrier.

In [3], it suggests to reuse 5/10/15/20 single carrier UEM requirement if the aggregated channel bandwidth > 5 MHz, and fix the adjacent channel carrier as a 5 MHz E-UTRA carrier for ACLR requirement.

All scenarios discussed in this contribution are intra-band contiguous CA with small carrier at the channel edge, if not stated explicitly.

2.1 Foffset
Before discussing the unwanted emission requirement, it is essential to define the Foffset of small CC first. Because all bandwidth configurations are allowed in TS 37.104, we propose that Foffset of small E-UTRA carrier in TS 37.104 could be reused in TS 36.104, as listed in Table 1, in order to be compatible with MSR. Moreover, the increase of guard band can reduce the emission outside the bandwidth edge and ensure sufficient residual margin to the minimum requirement. Table 2 shows the proposed definition of Foffset in TS 36.104.
Table 1:  Foffset, RAT for Band Category 1 in TS 37.104
	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel/2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA
	BWChannel/2

	UTRA
	2.5 MHz


Table 2: Definition of Foffset in TS 36.104
	Channel Bandwidth of the Lowest or Highest Carrier: BWChannel[MHz]
	Foffset 

	1.4, 3
	BWChannel/2 + 200 kHz

	5, 10, 15, 20
	BWChannel/2 


Proposal 1: The Foffset of small CC reuses the definition in TS 37.104, Foffset = BWChannel/2 + 200 kHz, as listed in Table 2.

2.2 Channel Spacing

The incomplete definition of channel spacing value in TR 36.808, due to some inapplicable CA combination in Rel-10, should be filled since the introduction of small carrier configured in CA. We propose to reuse the agreed definition of CA channel spacing. The nominal CA channel spacing formula is quoted below.
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The nominal CA channel spacing and minimum CA channel spacing results are shown in Table 3 and Table 4.
Table 3 Nominal channel spacing between contiguously aggregated component carriers
	Carrier spacing [MHz]
	Channel bandwidth BWChannel [MHz]

	
	1.4
	3
	5
	10
	15
	20

	Channel bandwidth BWChannel [MHz]
	1.4
	1.2
	2.1
	3
	5.1
	7.5
	9.6

	
	3
	
	3
	3.9
	6
	8.4
	10.5

	
	5
	
	
	4.8
	7.2
	9.3
	11.7

	
	10
	
	
	
	
	12
	14.4

	
	15
	
	
	
	
	15
	17.1

	
	20
	
	
	
	
	
	19.8


Table 4 Minimum channel spacing between contiguously aggregated component carriers
	Carrier spacing [MHz]
	Channel bandwidth BWChannel [MHz]

	
	1.4
	3
	5
	10
	15
	20

	Channel bandwidth BWChannel [MHz]
	1.4
	1.2
	2.1
	3
	5.1
	7.5
	9.6

	
	3
	
	3
	3.9
	6
	8.4
	10.5

	
	5
	
	
	4.8
	6.9
	9.3
	11.4

	
	10
	
	
	
	
	11.4
	13.8

	
	15
	
	
	
	
	13.8
	15.9

	
	20
	
	
	
	
	
	18.3


Proposal 2: All CA channel spacing values are filled and listed in Table 3 and Table 4, reusing the definition in Rel-10.
2.3 UEM
Based on the simulation results in [1] [4], it can be noticed that applying UEM and ACLR requirement of the outmost small CC would result in tight requirement. It is not appropriate and too strict for the implementation of BS transmitter. Obviously, the unwanted emission requirement is not only affected by the outmost small CC, but also the adjacent normal CC (bandwidth ≥ 5MHz), in a large extent. As a result, we suggest using UEM and ACLR requirement of the aggregated bandwidth of the outmost small CC and the adjacent CC.
Thus the UEM requirement of the aggregated bandwidth, of the outmost and the adjacent E-UTRA CC, near or greater than 5 MHz, is the corresponding UEM requirement for 5/10/15/20 MHz single carrier.

Considering all combinations of two CCs on the edge, it can be derived that the 5/10/15/20 MHz UEM requirement is applicable for nearly all scenarios.
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Figure 1: 1.4 + 20 + 20 + 1.4 MHz CA Combination
Figure 1 shows a typical CA scenario with small CC configured at the edge, the 5/10/15/20 MHz UEM requirement is applied on each side.

One additional CC combination at the edge is 1.4 + 1.4 MHz, which should use the corresponding 3 MHz UEM requirement since BWCA(1.4+1.4) = 2.8 MHz. However, this specific scenario is rare to occur in the actual spectrum deployment, an operator can use a 3MHz CC instead. This scenario could be ignored from our point of view.

Meanwhile, considering the frequency symmetry characteristic of filter design, the UEM requirement on both sides of contiguous CA should be the same.
Proposal 3: The UEM requirement of the aggregated bandwidth, of the outmost and the adjacent E-UTRA CC, near or greater than 5 MHz, is the corresponding UEM requirement for 5/10/15/20 MHz single carrier.
2.4 ACLR
Adopted the same principle as the UEM requirement, the ACLR requirement should consider the outmost small CC and the adjacent normal CC, too.

Two important parameters for ACLR requirement are the assumed adjacent channel bandwidth and ACLR limit. We propose that, the bandwidth of assumed ACLR E-UTRA channel equals to the aggregated bandwidth of the outmost and adjacent E-UTRA CC, as showed in Figure 2.

ACLR1 and ACLR2 conform to the same principle.

As a result, the bandwidth of ACLR would change according to the aggregated bandwidth of the outmost and adjacent CC. The flexibility reflects ACLR requirement property better than using a fixed ACLR bandwidth, such as 5 MHz, which is proposed in [3].

If only the outmost small CC is used for ACLR requirement, apparently both of the outmost small CC and adjacent normal CC emission exist in ACLR domain. The calculated ACLR result would be low, causing the requirement too tight or even unachievable. Therefore, reusing Rel-9 ACLR requirement is unsuitable.
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Figure 2: ACLR of CA with outmost small CC
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The corresponding filter bandwidth on the assumed adjacent channel should change accordingly, too. It is different from Rel-9 single carrier definition since it is comprised of two CC. We propose that the new filter bandwidth can be redefined as:
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The 45dB of ACLR limit in TS 36.104 is still applicable in CA with small CC at channel edge.

Proposal 4: For ACLR requirement, the bandwidth of assumed adjacent channel carrier is the corresponding aggregated bandwidth of the outmost small CC and the adjacent normal CC, The 45dB of ACLR limit in TS 36.104 is still applicable in CA with small CC at channel edge.
3 Conclusion
Based on the above discussion, the proposed unwanted emission requirements for CA BS with small channel bandwidth configured at channel edge are:
Proposal 1: The Foffset of small CC reuses the definition in TS 37.104, Foffset = BWChannel/2 + 200 kHz, as listed in Table 2.

Proposal 2: All CA channel spacing values are fulfilled and listed in Table 3 and Table 4, reusing the definition in Rel-10.

Proposal 3: The UEM requirement of the aggregated bandwidth, of the outmost and the adjacent E-UTRA CC, near or greater than 5 MHz, is the corresponding UEM requirement for 5/10/15/20 MHz single carrier.
Proposal 4: For ACLR requirement, the bandwidth of assumed adjacent channel carrier is the corresponding aggregated bandwidth of the outmost small CC and the adjacent normal CC, The 45dB of ACLR limit in TS 36.104 is still applicable in CA with small CC at channel edge.
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