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1 Background 
When the LAA BS RF requirements were settled at RAN4 in Anaheim, there were fundamentally two different proposals for the BS Unwanted Emissions Mask (UEM). When the final agreement was introduced in the CR for TS 36.104 [3], the UEM unfortunately became inconsistent with the proposals. This document analyzes the UEM and proposes a correction to give a consistent UEM requirement.
2 Discussion 
At RAN4 in Anaheim, there were proposals in both [1] and [2] to introduce an Unwanted Emissions Mask (UEM) for LAA BS based on the spectrum mask in the ETSI harmonised standard EN 301 893. Such a mask is shown in Figure 1.
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Figure 1: The UEM proposed in [1] and [2] were based on the ETSI mask.
Another proposal made was to base the UEM on the WiFi mask from IEEE 802.11, with some proposed modifications [3]. The WiFi mask that the proposal was based on is shown in Figure 2.
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[image: image2]
The UEM requirement finally implemented in Anaheim for the TS 36.104 CR [4] is shown in Table 1. If analyzed carefully it turns out that it is a “hybrid” of the ETSI and the WiFi masks:

· In the first MHz (first row), the mask has a slope of 10 dB/MHz, which is consistent with the WiFi mask from 10 to 11 Mhz offset from the carrier center.

· Starting 170 MHz from the RF bandwidth edge (last two rows), the mask is consistent with the two lower steps of the ETSI mask (-42 dBr and -47 dBr), that do not occur in the WiFi mask.
Note that for other frequency offsets, the ETSI and WiFi masks are identical and the mask is thus consistent with both.
Table 1: Local Area and Medium Range BS operating band unwanted emission limits in Band 46 for 20MHz channel bandwidth in TS 36.104 (Table 6.6.3.2D-1)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1)
	Measurement bandwidth (Note 5)

	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 1.05 MHz
	
[image: image3.wmf]_

Pmax,c32.6100.05

foffset

dBdB

MHz

æö

---

ç÷

èø


	100 kHz 

	1 MHz ( (f < min(10 MHz, (fmax)
	1.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
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	100 kHz 

	10 MHz ( (f < min(20 MHz, (fmax)
	10.05 MHz ( f_offset < min(20.05 MHz, f_offsetmax)
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	100 kHz 

	20 MHz ( (f < min(170 MHz, (fmax)
	20.05 MHz ( f_offset < min(170.05 MHz, f_offsetmax)
	Pmax,c - 62.6dB
	100 kHz

	170 MHz ( (f < min(206 MHz, (fmax)
	170.05 MHz ( f_offset < min(206.05 MHz, f_offsetmax)
	Pmax,c - 64.6dB
	100 kHz 

	206 MHz ( (f ( (fmax
	206.05 MHz ( f_offset < f_offsetmax
	Pmax,c - 69.6dB
	100 kHz

	NOTE 1:  For a BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 20 MHz from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be (Pmax,c - 62.6dB)/100kHz.


This “hybrid” proposal was never discussed in Anaheim and does not look intentional. As can be seen in Figure 3, the mask implemented in TS 36.104 is in fact a truncated version of the WiFi mask, since the WiFi mask starts to drop 9 MHz from the carrier center, while the LTE UEM requirement start at the RF bandwidth edge at 10 MHz offset. The mask thus starts 10 dB below the 0dBr reference level and with a slope of 10 dB/MHz. 
The ETSI mask on the other hand is designed in a different way and starts dropping at 10 MHz from the carrier center and is thus consistent with the LTE definition of UEM. For this reason, the slope of the ETSI mask is steeper, starting at the 0dBr reference level and dropping 20 dB/MHz. Note that from 1 to 170 MHz offset from the RF bandwidth edge, the WiFi and ETSI masks are identical.
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In order to have a consistent UEM requirement implemented, the mask chosen should be based on existing regulation as proposed in [1], [2] or [3], but also be consistent with the LTE definitions of RF bandwidth. Looking at the mask implemented in TS 36.104, which is consistent with the ETSI mask for all offsets except the first MHz, it is clear that the intention was to implement the ETSI mask, but there was never time in Anaheim to make the final adjustments.

3 Proposal
It is proposed that the UEM in TS 36.104 is corrected in the first MHz offset, in order to be properly aligned with the ETSI mask. A CR implementing the correction is put forward in [5].
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Figure � SEQ Figure \* ARABIC �2�: The mask proposed in [2] was based on the WiFi mask.





Figure � SEQ Figure \* ARABIC �3�: Comparison of the ETSI mask, the WiFi mask and the mask presently in TS 36.104.
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