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1. Introduction
The WI [1] on Extended-Band 12 new E-UTRA Band (UL: 698-716 MHz, DL: 728-746 MHz) foresees a study phase on impact of removing the guard-band between A and E blocks. In RAN4 #84bis meeting, deployment scenarios to study the impact of the increased out of band emissions in the adjacent E block with and without the current 1 MHz guard band (728-729 MHz) were agreed [2]. This contribution provides calculation of out of band emissions for all the agreed deployment scenarios. 
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Figure 1 – Extended-B12 band plan
2. Assumptions
Unwanted emission limits and additional unwanted emission limits applying to E-UTRA and NB-IoT carrier adopted for the calculation of out of band emissions in the adjacent E block are reported in Table 2.1-2.3.  For each deployment scenario, it is assumed that both the LTE carrier and NB-IoT carrier/carriers are supported by a single BS.
Table 2.1: Wide Area operating band unwanted emission mask (UEM) for BC1 and BC3 [3]
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2)
	Measurement bandwidth (Note 7)

	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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 (Note 4)
	30 kHz 

	(Note 6)
	1.015MHz ( f_offset < 1.5 MHz 
	-26 dBm (Note 4)
	30 kHz 

	1 MHz ( (f ( 

min((fmax, 10 MHz) 
	1.5 MHz ( f_offset < min(f_offsetmax, 10.5 MHz)
	-13 dBm (Note 4)
	1 MHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 4, 8)
	1 MHz 

	NOTE 1:
For MSR 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, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -15dBm/MHz.

NOTE 2:
For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth. 

NOTE 3:
For operation with a standalone NB-IoT carrier adjacent to the Base Station RF Bandwidth edge, the limits in Table 6.6.2.1-1a apply for 0 MHz ( (f < 0.15 MHz.
NOTE 4:
For MSR BS supporting multi-band operation, either this limit or -16dBm/100kHz with correspondingly adjusted f_offset, whichever is less stringent, shall apply for operating bands <1GHz.


Table 2.2: Wide Area operating band unwanted emission limits for operation in BC1 with standalone NB-IoT carrier adjacent to the Base Station RF Bandwidth edge [3]
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2, 3, 4)
	Measurement bandwidth (Note 7)

	0 MHz ( (f < 0.05 MHz
	0.015 MHz ( f_offset < 0.065 MHz 
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	30 kHz 

	0.05 MHz ( (f < 0.15 MHz
	0.065 MHz ( f_offset < 0.165 MHz 
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	30 kHz 

	NOTE 1: 
The limits in this table only apply for operation with a standalone NB-IoT carrier adjacent to the Base Station RF Bandwidth edge.

NOTE 2:
For MSR 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. 

NOTE 3: 
For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.

NOTE 4:
In case the carrier adjacent to the RF bandwidth edge is a standalone NB-IoT carrier, the value of X = PNB-IoTcarrier – 43, where PNB-IoTcarrier is the power level of the standalone NB-IoT carrier adjacent to the RF bandwidth edge. In other cases, X = 0.


Where, for  Wide Area operating band unwanted emission limits for operation in BC1 with standalone NB-IoT carrier adjacent to the Base Station RF Bandwidth edge, the minimum requirements which apply for frequency offset higher than 0.15 MHz are given in Table 2.1.
Table 2.3: Additional operating band unwanted emission limits for E-UTRA (bands 12, 13, 14, 17, 29 and 71)
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 8)

	All
	0 MHz ( (f < 100 kHz
	0.015 MHz ( f_offset < 0.085 MHz
	-13 dBm
	30 kHz (

	All
	100  kHz ( (f < (fmax 
	150 kHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz


( -7.8 dBm/100 kHz
3. Results
Total out of band emissions in the adjacent E block for all cases described below are shown in Figure 3.1.  
CASE 1: current B12 deployment scenario assumed as reference case.
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CASE 2: B12 extended deployment scenario where 4 NB-IoT carriers are deployed adjacent to B block 

[image: image6.emf]
CASE 3: B12 extended deployment scenario where up to 4 NB-IoT carriers are deployed adjacent to E block 

CASE 3.1: B12 extended deployment scenario with 1 NB-IoT carrier placed close to the LTE carrier deployed adjacent to B block as shown below.
[image: image7.emf]
CASE 3.2: B12 extended deployment scenario with 2 NB-IoT carriers placed close to the LTE carrier deployed adjacent to B block as shown below.
[image: image8.emf]
CASE 3.3: B12 extended deployment scenario with 3 NB-IoT carriers placed close to the LTE carrier deployed adjacent to B block as shown below.
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CASE 3.4: B12 extended deployment scenario with 4 NB-IoT carriers placed adjacent to block E.
[image: image10.emf]
Increase of out of band emissions with respect to the reference case 1 for all deployment scenarios related to B12 extended (i.e case 2 and case 3.1-3.4) occurs in the last MHz (727-728 MHz) of block E and the relevant behavior is detailed in Figure 3.2.
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Case1: -5.22dBm/6MHz TOT UE

Case2: -1.57dBm/6MHz TOT UE

Case3.1: -4.53dBm/6MHz TOT UE

Case3.2: -3.64dBm/6MHz TOT UE

Case3.3: -2.82dBm/6MHz TOT UE

Case3.4: -1.37dBm/6MHz TOT UE


Figure 3.1 – Out of band emission in block E
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Figure 3.2 – Out of band emission in 727-728 MHz
4. Conclusions
Case 2 and Case 3.4 show an increase of out of band emission in the upper MHz of Block E resulting in an increase of out of band emission in the whole 6 MHz block of 3.65/6MHz and 3.85/6MHz respectively with respect to case 1. Assuming the worst case position for a 5 MHz LTE carrier, placed in 723-728 MHz, if the out of emission confined in the LTE channel guard band (upper 250 kHz) is removed, then the out of band emissions result  
-3.59dBm/4.75MHz for both case 2 and case 3.4, i.e about 2.5 dB higher than the reference case 1 (with -6.23 dBm/4.75 MHz).
5.  References

[1] RP-172111, New WI: Extended-Band12 new E-UTRA Band, T-Mobile USA, US Cellular, and C-Spire
[2] R4-1711588, TP for TR36.761: Extended-Band12 new E-UTRA band deployment scenarios

[3]               37.104 “MSR BS transmission and reception” (Release 15)
1

_1426338227.unknown

_1426338360.unknown

_1299642175.unknown

