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1. Introduction

In RAN4#54 meeting, the skeleton BS TR for CA WI was approved in [1]. This document presents the operating band unwanted emission for the E-UTRA aggregated carrier with smaller than 5MHz bandwidth for the wide area BS. 
2. Operating Band Unwanted Emission (UEM)
For the aggregated carrier with larger than 5MHz bandwidth, we just consider the operating band unwanted emission requirements of the outermost carriers. In TS36.104, the aggregated carriers with larger than 5MHz bandwidth have the same SEM, and the outmost CC provides enough pseudo-guard band for the middle CCs. So there is no SEM change in TS36.104. 

[2] provided that:

· In subclause 6.6, unwanted emission requirements for single carrier or multi-carrier BS are specified. This multi-carrier BS corresponds to a multi-carrier BS of the same channel bandwidth for E-UTRA. 
· All scenarios for channel bandwidths less than 5 MHz are for further study.  The guidelines below assumes that the power spectral density of the multiple carriers is the same. All other combinations of multiple carriers are ffs.  
[3] was concluded several ways for carrier aggregation, such as N×Normal+1×Additional, N×Normal+2×Additional, N×Normal+M×Normal+1×Additional, etc. The normal CC should be the CC with larger than 5MHz bandwidth, and the additional CC may be the CC with smaller than 5MHz bandwidth. Considered the evolution, the outmost carrier with smaller than 5MHz bandwidth should be studied.

Figure 1 shows the PSD of the 20+1.4MHz CA. It can be seen that the near UEM of the 20+1.4MHz is decided by the 1.4MHz CC and the distal UEM of the 20+1.4MHz is decided by the 20MHz CC. So the 20MHz+1.4MHz CA shouldn’t have the same UEM of the 1.4MHz CC.
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Figure 1: The PSD of the 20+1.4 MHz CA
We propose that:

Proposal # 1: The UEM of CA should be consisted of the near SEM of the outmost E-UTRA CC (channel bandwidth <5MHz) and the distal SEM of the adjacent normal E-UTRA CC.

From Table 1, we can see that the 1.4MHz CC has only 0.16MHz guard band. The SEM of the 1.4 MHz and 20MHz channel bandwidth (E‑UTRA bands >1GHz) CC for Category B (Option1) are shown in Figure 2. Considering the guard band and bandwidth, the mask levels at breakpoint A of 1.4MHz and 20MHz channel bandwidth were set to -1dBm/100kHz and -7dBm/100kHz separately[4](see Figure 2). 
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Figure 2: The SEM of the 1.4 MHz and 20MHz channel bandwidth (E‑UTRA bands >1GHz) CC for Category B (Option 1) and the UEM for the 20MHz+1.4MHz CA
Table 1: Guard Band of the E-UTRA CC
	Channel Bandwidth (MHz)
	1.4
	3
	5
	10
	15
	20

	Transmission Bandwidth Configuration NRB
	6
	15
	25
	50
	75
	100

	Guard Bandwidth (MHz)
	0.16
	0.15
	0.25
	0.5
	0.75
	1


We suggest taking the mask of Table2 as the UEM of 20+1.4 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category B (Option1) (The red one in Figure 2). It has three stages according to the principle of [4].
Table 2: General operating band unwanted emission limits for 20+1.4 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category B (Option1)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.8 MHz
	0.05 MHz ( f_offset < 1.85 MHz
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The mask is based on this limit according to the following:

· From the proposal #1, the UEM should start the slope at -1 dBm/100 kHz and the slope rate is close to 10/1.4. 
· From the proposal #1, the level of -14dBm/100kHz is provided from the 5MHz to 10MHz. 
· The unwanted emission falling in the spurious domain must be consistent with SM.329. So based on the Category B spurious emission limits, the level of -25 dBm/100 kHz is selected as the lower bound for the unwanted emission limits.
· With 49dBm output power and 45 dB ACLR limit [4], the ACLR relaxation from the 20MHz SEM (Green mask in Figure 3) for the wide area BS is 4.61 dB. Considering the “ripples” of the leakage power spectrum within the OOB domain, the 3~5dB integrated ACLR relaxation from the mask compared with the 45 dB ACLR limit is acceptable.  
The three masks and transmit data are presented in Figure 3. It shows that the SEM of 20 MHz channel bandwidth is not suitable for the near band unwanted mission of the 20MHz+1.4MHz CA.
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Figure 3: The three masks and 20+1.4MHz transmit data
We think the new UEM can also be used for the CA with small spacing between the 20MHz CC and 1.4MHz CC.

3. ACLR
As the UEM of CA is made up of the SEM of the outmost small CC and adjacent normal CC and the CCs have the same power spectral density, the ACLR domain should comprise the outmost small CC and adjacent normal CC (see Figure 4).
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Figure 4: ACLR1 of CA with small outmost CC
Table 3 provides the integrated ACLR from the three masks with the 26dBm/100kHz output PSD. The integrated ACLR1 from the SEM of 1.4MHz is 31.08 dB, therefore it’s not suitable to take 1.4MHz as the ACLR1 domain of the 20+1.4MHz CA. The ACLR relaxation from the new UEM is 4.82 dB, so the ACLR domain and new UEM is reasonable.
Table 3: The integrated ACLR1 from three masks
	Channel Bandwidth (MHz)
	ACLR1 Bandwidth (MHz)
	Output Power (dBm)
	UEM
	ACLR1 (dBc/ALCR1bandwidth)

	1.4
	1.4
	37.46
	Table 6.6.3.2.1-4 [5]
	31.08

	20
	20
	49
	Table 6.6.3.2.1-6 [5]
	40.39

	20+1.4
	21.4
	49.3
	Table 2
	40.18


The clause 7.1.3 of TR 36.942 [6] provides the downlink LTE co-existence with GSM analysis. The simulation results shows that ACIR>35 dB is needed. The integrated ACLR obtained from the new mask is 40.18dB which is more than 5.18 dB below 35 dB. Therefore, the proposed UEM has no impact on GSM co-existence. 
We propose that:
Proposal # 2: The ACLR1 domain should contains the outmost E-UTRA CC (channel bandwidth <5MHz) and the adjacent normal E-UTRA CC.

4. Conclusions 

In this document we provide two proposals for the unwanted emission of the CA with small outmost CC (channel bandwidth <5MHz). In the meantime, we proposed taking the following Table x.x.x.x as the wide area BS UMS for normal CC+1.4MHz CC (E‑UTRA bands >1GHz) for Category A.

Proposal # 1: The UEM of CA should be consisted of the near SEM of the outmost E-UTRA CC (channel bandwidth <5MHz) and the distal SEM of the adjacent normal E-UTRA CC.

Proposal # 2: The ACLR1 domain should contains the outmost E-UTRA CC (channel bandwidth <5MHz) and the adjacent normal E-UTRA CC.

Table x.x.x.x: General operating band unwanted emission limits for the normal CC + 1.4 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category B (option1)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.8 MHz
	0.05 MHz ( f_offset < 1.85 MHz
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