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Background

For the BS classes work item, most discussions in previous RAN4 meetings have focused on the Medium Range BS class RF requirements. This paper makes an analysis of the Local Area BS requirement for Operating band unwanted emissions (UEM) and proposes a way forward.

This contribution is based on [5], with a Text Proposal included.
Discussion

The spectrum mask for UTRA in TS 25.104 is the same independent of BS class, but varies with BS output power down to 31 dBm. For output powers below 31 dBm, a fixed mask is used. The UTRA mask for the maximum UTRA LA BS power level of 24 dBm is illustrated below in Figure 1.

The unwanted emissions mask (UEM) for E-UTRA in TS 36.104 is a fixed mask irrespective of BS power, but with different masks for 1.4, 3 and 5‑20 MHz carriers respectively. These are illustrated in Figure 1, together with the UTRA LA BS mask and the regulatory ECC Category B spurious emissions limit.

For MSR BS, the mask for the LA BS class should be the strictest of the UTRA and E-UTRA mask, according to the principles for MSR BS as outlined in TR 37.900 [2]. When looking at the BS masks in Figure, the following observations can be made:

-
Because of the low BS power level and the related low mask limits, the mask limits naturally fall well below the regulatory spurious emission limits.

-
The UTRA mask is not the strictest mask for 5-20 MHz carriers at any point within the frequency range of the mask. It can therefore be concluded that adopting the UTRA mask for MSR LA BS is not possible.

-
An MSR mask should be generic as far as possible, since an MSR BS can be configured with any combination of transmitted carriers [2]. A generic mask could be formed by taking the strictest of the LTE masks for 1.4, 3 and 5-20 MHz respectively, which for almost all frequencies is the 5-20 MHz LTE mask. The small frequency range where the 3MHz mask is <1 dB stricter is negligible, considering that there is an additional ACLR requirement that is stricter for this frequency range.
-
When forming a generic mask, it should be noted that for 1.4 and 3 MHz carriers (in BC1 bands), the MSR mask is applied with a 200 kHz shift, since foffset,RAT = BWChannel /2 + 200 kHz in those cases.

-
For BC2 bands, account should be taken also for GSM/EDGE carriers. It would be possible to do this in the same way as for Wide Area BS by adopting the GSM/EDGE spectrum mask for the frequencies closest to the RF bandwidth edge.

The conclusion is that an LTE LA BS Unwanted Emissions Mask can be created directly from the 5-20 MHz LTE LA mask. This conclusion is aligned with the proposals in [3] and [4].
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Figure 1: Comparison of the UTRA mask with the UEM for E-UTRA 5-20 MHz carriers.
Proposal

It is proposed that the attached text proposals are included in the BS classes Work Item TR [1].
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8.5
Operating band unwanted emissions

For MSR BS, the unwanted emissions mask (UEM) for the LA BS class should be the strictest of the UTRA spectrum emissions mask and the E-UTRA mask, according to the principles for MSR BS as outlined in TR 37.900 [8]. A generic mask covering all possible channel BW should be selected if possible. It is noted that the E-UTRA mask is fixed and independent of BS power and so is the UTRA mask for BS output power of 24 dBm or less.
When comparing the UTRA SEM and the E-UTRA UEM for 1.4, 3 and 5-20MHz channel BW, it turns out that the strictest mask in general is the E-UTRA 5-20MHz mask. There is a minor exception at ~3 MHz offset, where the E‑UTRA 3 MHz mask is slightly below the 5-20 MHz mask. With the ACLR requirement covering those frequency ranges being tighter than the UEM, this small difference can however be considered negligible.
The resulting UEM for MSR LA BS is taken from Table 6.6.3.2A-3 in TS 36.104 [3], being the Local Area BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth, see also Table 8.5-1.
Table 8.5-1: Local Area MSR BS operating band unwanted emission limits
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-37 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm
	100 kHz 



TEXT PROPOSAL for TR Annex B (TS 37.104):

6.6.2
Operating band unwanted emissions


Unless otherwise stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band to the lower RF bandwidth edge located at FBW RF,low and from the upper RF bandwidth edge located at FBW RF,high  up to 10 MHz above the highest frequency of the downlink operating band. 

The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification, except for GSM/EDGE single RAT operation. The requirements in TS 45.005 [5] as defined in subclause 6.6.2.3 apply to an MSR Base Station for GSM/EDGE single RAT operation in Band Category 2. 

6.6.2.1
General minimum requirement for Band Categories 1 and 3

For a BS operating in Band Category 1 or Band Category 3 the requirement applies outside the RF bandwidth edges. In addition, for a BS operating in non-contiguous spectrum, it applies inside any sub-block gap.

Outside the RF bandwidth edges, emissions shall not exceed the maximum levels specified in Table 6.6.2.1-1 to 6.6.2.1-4 below, depending on BS class, where:

-
(f is the separation between the RF bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the RF bandwidth edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the downlink operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

Inside any sub-block gap for a BS operating in non-contiguous spectrum, emissions shall not exceed the cumulative sum of the minimum requirements specified for the adjacent sub blocks on each side of the sub block gap. The minimum requirement for each sub block is specified in Table 6.6.2.1-1 to 6.6.2.1-4 below, depending on BS class, where in this case:

-
(f is the separation between the sub block edge frequency and the nominal -3 dB point of the measuring filter closest to the sub block edge.

-
f_offset is the separation between the sub block edge frequency and the centre of the measuring filter.

-
f_offsetmax is equal to the sub block gap bandwidth minus half of the bandwidth of the measuring filter.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

Table 6.6.2.1-1: Wide Area BS operating band unwanted emission mask (UEM) for BC1 and BC3
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1)
	Measurement bandwidth (Note 3)

	0 MHz ( (f < 0.2 MHz
	0.015MHz ( f_offset < 0.215MHz 
	-14 dBm
	30 kHz 

	0.2 MHz ( (f < 1 MHz
	0.215MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 2)
	1.015MHz ( f_offset < 1.5 MHz 
	-26 dBm
	30 kHz 

	1 MHz ( (f ( 

min((fmax, 10 MHz) 
	1.5 MHz ( f_offset < min(f_offsetmax, 10.5 MHz)
	-13 dBm
	1 MHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 4)
	1 MHz 

	NOTE 1: 
For MSR BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap.


Table 6.6.2.1-4: Local Area BS operating band unwanted emission mask (UEM) for BC1
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1)
	Measurement bandwidth (Note 3)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-37 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm (Note 4)
	100 kHz 

	NOTE 1: 
For MSR BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap.


NOTE 2:
This frequency range ensures that the range of values of f_offset is continuous.

NOTE 3:
As a general rule for the requirements in the present subclause, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 4:
The requirement is not applicable when (fmax < 10 MHz.
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