
TSG-RAN Working Group 4 (Radio) meeting #64
R4-124670
Qingdao, China, 13-17 August 2012


Source:
Ericsson, ST-Ericsson
Title:
TP to TR 37.806: Band 26/XXVI UE spurious emissions, A-MPR for E-UTRA and GB for UTRA
Agenda item:
8.1
Document for:
Approval
1
Introduction

Upper E850 (Band 26) is already included in the Rel-11 3GPP specifications. However, agreements are not recorded in the TR. This text proposal summarizes in a compact way discussions on UE spurious emissions from Band 26 towards Public Safety systems, lower E850 (Band 27) and AP700 (Band 28) as well as the required A-MPR for E-UTRA and Guard band for UTRA.
3
Proposal




It is proposed that the attached text proposal is approved and included into TR 37.806. The text proposed is based in [1]-[21].
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TEXT PROPOSAL:
<start of text proposal >
5.3.2.1
Emission requirements

While there might be different emission rules for different countries, we recommend the FCC Rules and Industry Canada rules for the iDEN band as an initial baseline for coexistence studies. The emissions mask requirements are found in the FCC rules under sections 90.210(g) [90.210] and 90.691 [90.691] and for Industry Canada under RSS-119 [RSS-11910] which is close to 90.210(g). These rules apply to both devices and BTSs.

90.210(g) is typically used for single carrier system and 90.691 for multi-carrier. 90.691 emission limits are as follows:
(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license and to spectrum adjacent to interior channels used by incumbent licensees. 

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116 Log[10](f/6.1)  decibels or 50 + 10 Log[10](P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log[10](P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than 37.5 kHz.

The measurement bandwidth is not defined in the FCC rules but RSS-119 does define the measurement bandwidth as 300 Hz at frequency offset less than 37.5 kHz from channel edge and 100 kHz for frequency offsets greater than 37.5 kHz.

Historically, 300 Hz for frequency offsets less than 37.5kHz and 100 kHz for frequency offsets greater than 37.5kHz have been used for narrow band product certification in that band. With the 1MHz guard band assumption, the emission requirement would be 100 kHz. Therefore, the emission limits that would apply would be -13dBm/100 kHz at a 1MHz offset from the edge of the channel bandwidth. 
FCC Title 47 Part 22.917 defines the emission limits for cellular equipment for the frequency range. The emission limits defined are as in 90.691. In addition, the 22.917 includes a condition on interferences into other systems as follows:

Interference caused by out of band emissions. If any emission from a transmitter operating in this service results in interference to users of another radio service, the FCC may require a greater attenuation of that emission than specified in this section.
In order to avoid harmful interference, limits additional to the regulatory are therefore specified for the band (see Sections 6.3.1 and 7.2.2.1).
<text omitted >
6.3.1
Transmitter characteristics

6.3.1.x

Spurious emissions 

UE spurious emissions for protection of PS , the e850 lower sub-band and the APT700 band are specified in sections 7.3.1.2.2.1, 7.3.1.2.2.2 and 7.3.1.2.2.3, respectively.  For UTRA, a guard band is required to fulfil the UE emission requirements towards PS and e850 lower sub-band as specified in Table 6.3.1.x-1.

Table 6.3.1.x-1. Additional spurious emissions requirements with a guard band
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement
	Guard Band

(Fguard MHz)

	XXVI
	806 MHz ( f ( 813.5 MHz
	6.25 kHz
	-42 dBm
	TBD

	
	806 MHz ( f ( 816 MHz
	6.25 kHz
	-42 dBm
	TBD

	
	851 MHz ( f ( 859 MHz
	1 MHz
	-32 dBm
	TBD

	
	851 MHz ( f ( 859 MHz
	6.25 kHz
	-53 dBm
	TBD


<text omitted >

7.2.2.1
Region 2 specific

In this section we start by discussing co-existence problems with regard to the FCC limits in the United States. We consider the range 817-824/862-869 MHz and unwanted emissions below the block edge at 817 MHz in particular, but the results are also applicable near any block edge (or to spectrum adjacent to interior channels used by incumbent licensees) within the entire range 806-849/851-894 MHz. Figure 7.2.2.1-1 shows the spectrum situation around 850 MHz in Region 2.
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Figure 7.2.1-1: Spectrum arrangement around 850 MHz in Region 2

7.2.2.1.1 UE interference into Public Safety in the United States
7.2.2.1.1.1 UE interference into Public Safety below Band 26
First we look at interference from an aggressor UE in the ESMR band 817-824/862-869 MHz (the available extension of Band 5 in the United States) a victim Public Safety device or control station below 816 MHz (use of the Expansion Band) with regard to the applicable FCC emission limits on 90.691, described in Section 5.3.2.1. The resolution bandwidth is not defined in the FCC rules but we follow the RSS-119 (and the historical) which defines the measurement bandwidth as 300 Hz at frequency offset less than 37.5 kHz from channel edge and 100 kHz for frequency offsets greater than 37.5 kHz. Results for 1 MHz resolution bandwidth is also given for the latter case. The emission limits that would apply are -20 dBm/0.3kHz at an offset between 12.5 kHz and 37.5 kHz from the ESMR block, and -13 dBm/100kHz beyond 37.5 kHz. 

For the UE unwanted emission results we assume a transmitter that just meets the LO leakage and IQ image minimum requirements for Rel-8, and with a counter-IM3 at -60 dBc (full power). The graphs show the emission at the antenna port assuming no additional attenuation provided by the duplexer the lower band edge of which is 814 MHz. 
Figure 7.2.2.1.1-1 shows the results for a 1.4 MHz channel with its lower edge at 817 MHz, hence a 0.16 MHz guard between the ESMR lower edge and the lowest PRB of the transmission configuration. We observe that a limit of -20 dBm/0.3 kHz would be met at an offset between 12.5 kHz and 37.5 kHz from the channel edge for both a 1 and 6 PRB allocations: there is a margin of up to 10 dB under the above assumptions. 
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Figure 7.2.2.1.1-1: emission for the 1.4 MHz bandwidth for 300 Hz RBW for small offsets from 817 MHz

The results for a resolution bandwidth of 100 kHz are shown in Figure 7.2.2.1.1-2. For offsets greater than 37.5 kHz we assume that the first measurement position is at an 87.5 kHz offset from the allocated block with the 100 kHz bandwidth. We observe that the limit -13 dBm/100 kHz is not met for the 1 PRB allocation at offset smaller than 100 kHz from the block edge: power back-off or a guard created above 817 MHz is needed based on the assumed transmitter performance and PA model. For most devices the performance should exceed the minimum, but there are also other tolerances not considered herein. Results for a wider frequency range are shown in Figure 7.2.2.1.1-3, the    -13 dBm/100 kHz limit is met at an offset of 100 kHz away from the block edge at 817 MHz for the PRB allocations considered.
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Figure 7.2.2.1.1-2: emission for the 1.4 MHz bandwidth with 100 kHz RBW for small offsets from 817 MHz
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Figure 7.2.2.1.1-3: emission for the 1.4 MHz bandwidth with 100 kHz RBW

The corresponding results for the 5 MHz channel centred at 819.5 MHz are shown in Figure 7.2.2.1.1-4 for the range around the lower ESMR block edge. We observe that a limit of -20 dBm/0.3 kHz would be met at an offset between 12.5 kHz and 37.5 kHz from the channel edge for all PRB allocations studied. The results for 100 kHz resolution bandwidth are shown in Figure 7.2.2.1.1-5, the limit -13 dBm/100 kHz is not met for offsets smaller than 300 kHz from the block edge for the 5 PRB allocation: the same results over a wider frequency range are shown in Figure 7.2.2.1.1-6. The intermodulation products (wider than 100 kHz) stay below the limit. 
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Figure 7.2.2.1.1-4: emission for the 5 MHz bandwidth with 300 Hz RBW for small offsets from 817 MHz
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Figure 7.2.2.1.1-5: emission for the 5 MHz bandwidth with 100 kHz RBW for small offsets from 817 MHz

. 
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Figure 7.2.2.1.1-6: emission for the 5 MHz bandwidth with 100 kHz RBW

Figure 7.2.2.1.1-7 shows the corresponding results for the 1 MHz resolution bandwidth. Assuming that the first measurement frequency is 537.5 kHz, the limit -13 dBm/MHz is not met close in to the carrier, and a third order intermodulation product also exceeds this limit
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Figure 7.2.2.1.1-7: emission for the 5 MHz bandwidth with 1 MHz RBW

To sum up, to meet the FCC requirements (Section 5.3.2.1) for the ESMR block, 

· a limit of -20 dBm/0.3 kHz would be met at an offset between 12.5 kHz and 37.5 kHz for all PRB allocations studied for the 1.4 and 5 MHz bandwidths,

· for the 100 kHz resolution bandwidth, the limit -13 dBm/100 kHz would require a guard of up about 100 kHz and 300 kHz (taken inside the ESMR band) for the 1.4 and 5 MHz bandwidths, respectively

· for the 1 MHz resolution, a moderate power back-off is needed to meet the -13 dBm/MHz bandwidth. 

Assuming that the resolution bandwidth is 100 kHz, an A-MPR could be configured to avoid the necessary guards just above 817 MHz. The duplex filter with the lower edge at 814 MHz would not provide sufficient attenuation of the intermodulation product for the 1 MHz resolution bandwidth. However, for the 100 kHz resolution bandwidth,

· the limit -13 dBm/100kHz is met in the public safety band 806-815 MHz (uplink), including the expansion band up to 816 MHz (Figure 5.1.2.2-1).   

<results for15 MHz bandwidth for the upper block edge at 849 MHz>
While -13dBm/100 kHz follows the FCC rules on emission limits, it is also necessary to ensure that other radio services will not be interfered from a regulatory point of view, as indicated in section 5.3.2.1 (FCC Title 47 Part 22.917). Table 7.2.2.1.1.1-1 includes simulations for the PSNB average system outage with or without LTE UL interference. The simulation parameters can be found in Annex X.

Table 7.2.2.1.1.1-1. NB PS (8km cell radius) average system outage with or without LTE UL interference

	
	LTE cell radius 1.0km
	LTE cell radius 2.0km
	LTE cell radius 4.0km

	
	Average
	Edge
	Average
	Edge
	Average
	Edge

	No LTE interference


	2.0%
	4.6%
	2.0%
	4.6%
	2.0%
	4.6%

	OOBE -43dBm/6.25 kHz


	3.5%
	7.7%
	2.4%
	5.1%
	2.1%
	4.8%

	OOBE -35dBm/6.25 kHz 

(USA 700 MHz OOBE based on FCC CFR Title 47 Part 27.53)
	9.8%
	19.4%
	3.9%
	7.9%
	2.4%
	5.1%

	OOBE -13dBm/100KHz (-25dBm/6.25 kHz)

(USA 800 MHz OOBE based on FCC §90.691 and Industry Canada RSS-119)
	32%
	50%
	13.2%
	26.8%
	5.0%
	10.2%

	Note: Typical NB PS design is tile by tile based, for each tile, 95% or more reliable (less than 5% outage) is required. Although the table showed average and cell edge outage, it does not capture all the NB PS outage aspects due to interference. 


The systems outage criteria is defined as 
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The system outage is calculated for each trial then averaged over a number of trials to obtain the final figure.  A maximum amount of outage for the NB PS system of 2.5% is typical. 

The system outage is very high when a Band 26 UE emits -13dBm/100 kHz while it becomes reasonable when the UE emissions from Band 26 is -35dBm/6.25 kz and almost unappreciable for -43 dBm/6.25 kHz.

7.2.2.1.1.2 UE interference into Public Safety above Band 26
As indicated in section 5.3.2.1 (FCC Title 47 Part 22.917), the regulatory limits are conditioned on that harmful interference to other radio services does not occur.  Given an allowed 1dB desense in PS NB portable devices as interference condition, Table 7.2.2.1.1.2-1 includes the overall and cell edge probability of interference with an LTE UL interference at 1, 2 or 3m separation distance and different LTE OOBE levels. The simulation parameters can be found in Annex X.

Table 7.2.2.1.1.2-1. Probability of interference from LTE UE to PSNB portable at close proximity

[image: image10.png]Separation distance || 1meter separation || 2meters separation || 3 meters separation

ueuepmax(dem)| | 23 | 23 [ 3 || 33 | 3 [ 23 |[ 3| s | =8

008BE (dBm/6.25kHz)| | 50 | -53 | 57 || s0 [ 53 | 57 || s0 [ =3 | =7

acp(sq)|| 73 | 76 | 80 || 72 | 76 [ s || 13 | 76 [ s

Overall probability of interference with 1B desense| | 5.8% | 3.4% | 1.5% || 1.9% | 0.9% | 0.5% || 0.7% [ 0.3% | 0.1%

Probability of interference at cell edge with 1dB desense| | 58.0% | 43.0% | 25.0% || 30.0% | 18.0% | 8.7% || 14.8% | 7.8% | 2.8%





<text omitted >
7.2.2.1.3
UE interference into another iDEN operator within the upper band

7.2.2.1.4
BS interference into another iDEN operator within the upper band

<text omitted >
7.3.1.2
Spurious emissions

7.3.1.2.1
The sub-band 807-824/852-869 MHz

Text to be added
7.3.1.2.2 The sub-band 814-849/859-894 MHz

7.3.1.2.2.1.


UE spurious emissions for PS protection
Based on results from section 7.2.2.1 and 7.2.2.2, the UE spurious emissions for PS protection are specified as:

· 806-816 MHz : -42dBm/6.25kHz 

· 851-859 MHz : -53dBm/6.25kHz 

A-MPR is required to fulfil such levels. 

7.3.1.2.2.1.1 UE spurious emissions at 806-816 MHz

Different emission limits have been considered for PS BS protection: -13dBm/100kHz, -35 dBm/6.25kHz and -42/-43dBm/6.25kHz. While -13dBm/100kHz is the limit defined by FCC, simulations presented in section 7.2.1.1 shows that PS outage is high for such level. Therefore, UE spurious emissions between -35 and -42/-43 dBm/6.25kHz is preferred. 

OOBE from iDEN devices currently in the market are shown in Table 7.3.1.2.2.1.1-1. We can observe that all of them fulfil OOB of -35dBm/30kHz, which is approximately -42dBm/6.25kHz. These devices are today co-existing with PS. 

Table 7.3.1.2.2.1.1-1. iDEN Handset FCC Certification Testing Summary 2005-2010 [https://apps.fcc.gov/oetcf/eas/reports/GenericSearch.cfm]
	
	Mfg/Vendor
	Model
	FCC ID
	Max Power Certified mW
	Max Power Certified 
(dBm/25 kHz)
	Max Power Certified 
(dBm/30 kHz)
	37.5 kHz offset OOBE (dBc)
	37.5 kHz offset OOBE (dBm/30kHz)

	1
	Motorola
	i836 
	AZ489FT5828
	615
	27.89
	28.68
	62
	-33.32

	2
	Motorola
	i605
	AZ489FT5838
	571
	27.57
	28.36
	64
	-35.64

	3
	Motorola
	i930
	AZ489FT5843
	598
	27.77
	28.56
	65
	-36.44

	4
	Motorola
	i580
	AZ489FT5848
	596
	27.75
	28.54
	66
	-37.46

	5
	Motorola
	i880
	AZ489FT5853
	597
	27.76
	28.55
	66
	-37.45

	6
	Motorola
	r765is
	AZ489FT5856
	1100
	30.41
	31.21
	67
	-35.79

	7
	Motorola
	i365 & i365IS
	IHDP56HJ1
	639
	28.06
	28.85
	64
	-35.15

	8
	Motorola
	i576 & i776
	IHDP56HS1
	597
	27.76
	28.55
	68
	-39.45

	9
	Motorola
	i410
	IHDP56KR2
	640
	28.06
	28.85
	66
	-37.15

	10
	Motorola
	i296- iden800 
	IHDP56KY1
	640
	28.06
	28.85
	66
	-37.15

	11
	Motorola
	i290 
	IHDT56HG1
	642
	28.08
	28.87
	69
	-40.13

	12
	Motorola
	i335 
	IHDT56HG2
	642
	28.08
	28.87
	67
	-38.13

	13
	Motorola
	i9
	IHDT56JQ1 
	599
	27.77
	28.57
	67
	-38.43

	14
	Motorola
	i465 Clutch
	IHDT56KB1
	640
	28.06
	28.85
	68
	-39.15

	15
	Motorola
	i856w Debut
	IHDT56KC1
	640
	28.06
	28.85
	66
	-37.15

	16
	Motorola
	i680 Brute 
	IHDT56KD1
	640
	28.06
	28.85
	69
	-40.15

	17
	Motorola
	i890
	IHDT56KQ1
	640
	28.06
	28.85
	66
	-37.15

	18
	RIM
	Blackberry 7100i 
	L6ARAW20IN
	663.74
	28.22
	29.01
	63
	-33.99

	19
	RIM
	BlackBerry 8350i Curve 
	L6ARCD20IN
	591.56
	27.72
	28.51
	64
	-35.49


UE spurious emissions at 806-816 MHz has been defined as -42dBm/6.25kHz since it creates unappreciable degradation in PS and devices on the field can fulfil such limit. 

Three different A-MPR profiles (and NS values) have been identified for PS BS protection (806-816 MHz) based on different deployment scenarios, i.e. different offsets. A-MPR agreements are summarized in section 7.3.1.2.2.2.

The UE spurious emissions limit, -42dBm/6.25kHz, as well as the different offsets considered to define A-MPR are currently under consideration. A relaxation of such requirement would reduce A-MPR as well as make possible flexible offsets (guard bands) that would facilitate global deployment of the upper 850 [2]

· up to -35 dBm/6.25kHz appears sufficient for public safety/narrow-band protection and removes need for operator-specific coexistence solutions (guard bands)

· -38 dBm/6.25kHz – -35 dBm/6.25kHz allows UTRA deployment almost down to the lower band edge (1 MHz guard, 0.5 MHz from nominal 5 MHz), increased use of Band XXVI.

However, any change of the proven -42 dBm/6.25kHz emission limit must be preceded by careful investigation of compatibility with other services below the band.
7.3.1.2.2.1.1.1. AMPR for -42dBm/6.25kHz below Band 26
Counter IM3 (60 dBc assumed) is not a limiting factor in any of the cases because of the relaxed emission mask.

1) -42 dBm/6.25 kHz for 806–813.5 MHz protection with 0.7 MHz offset for 1.4, 3 and 5 MHz channel BW 
Table 7.3.1.2.2.1.1.1-1. NS_12 table for Foffset ≥ 0.7 MHz
	Channel Bandwidth
	Foffset ≥ 0.7 MHz for -42 dBm/6.25 kHz emission requirement

	1.4 MHz
	RB_start [RBs]
	0
	1-2

	
	L_CRB [RBs]
	≤3
	≥4
	≥4

	
	A-MPR [dB]
	≤3
	≤6
	≤3

	3 MHz
	RB_start [RBs]
	0-3
	4-5

	
	L_CRB [RBs]
	4-9
	1-3 and 10-15
	≥9

	
	A-MPR [dB]
	≤4
	≤3
	≤3

	5 MHz
	RB_start [RBs]
	0-6
	7-9

	
	L_CRB [RBs]
	≤8
	≥9
	≥15

	
	A-MPR [dB]
	≤5
	≥3
	≤3

	Note: When NS_13 is signalled, 10 and 15 MHz bandwidths are not applicaple


2) -42 dBm/6.25 kHz for 806–816 MHz protection with 3 MHz offset for 3 and 5 MHz channel BW

Table 7.3.1.2.2.1.1.1-2. NS_13 table for Foffset ≥ 3 MHz
	Channel Bandwidth
	Foffset ≥ 3 MHz for -42 dBm/6.25 kHz
emission requirement

	5 MHz
	RB_start [RBs]
	0-2

	
	L_CRB [RBs]
	≤5
	≥18

	
	A-MPR [dB]
	≤3
	≤2

	Note: When NS_14 is signalled, 10 and 15 MHz bandwidths are not applicaple


3) -42 dBm/6.25 kHz for 806–816 MHz protection with 8 MHz offset for 5, 10 and 15 MHz channel BW

Table 7.3.1.2.2.1.1.1-3. NS_14 table for Foffset ≥ 8 MHz
	Channel Bandwidth
	Foffset ≥ 8 MHz for -42 dBm/6.25 kHz
emission requirement

	10 MHz
	RB_start [RBs]
	0

	
	L_CRB [RBs]
	≤5
	≥50

	
	A-MPR [dB]
	≤3
	≤1

	15 MHz
	RB_start [RBs]
	≤8

	
	L_CRB [RBs]
	≤16
	≥50

	
	A-MPR [dB]
	≤3
	≤1


7.3.1.2.2.1.2. UE spurious emissions at 851-859 MHz

Spurious emissions below -50dBm/6.25kHz were shown in section 7.2.2.1.2 to reduce the interference towards PSNB at 851-859 MHz. -57 dBm/6.25 kHz will reduce the probability of interference, however it will impose high A-MPR from the aggressor. A -53 dBm/6.25kHz limit would not significantly degrade the protection, but significantly reduce the A-MPR required.

-53dBm/6.25kHz is chosen as the UE emission requirement towards 851-859MHz.
7.3.1.2.2.1.2.1 AMPR for -53dBm/6.25kHz above Band 26
Due to the counter IM3 non-linearity, for the wider carriers, some A-MPR is required in “Region A”, the region farthest away from the protected frequency. The NS_07 table allows 3 dB A-MPR for the CIM3 region, which is a tight requirement; hence 4 dB is proposed in this document. The carrier bandwidth has little effect in the CIM3 component, so the same number is used in all cases.

1) -53dBm/6.25kHz for 851-859 MHz protection for 1.4, 3, 5, 10 and 15 MHz channel BW

Table 7.3.1.2.2.1.2.1-1. NS_15 table for Foffset ≥ 2 MHz 
	Channel BW
	Parameters
	Region A
	Region B
	Region C

	1.4
	RBend
	4-5
	
	

	
	LCRB [RBs]
	≤3
	≥4
	
	

	
	 A-MPR [dB]
	≤2
	≤3
	
	

	3
	RBend
	0-1
	8-12
	13-14
	

	
	LCRB [RBs]
	≤1
	≥8
	>0
	

	
	A-MPR [dB]
	≤2
	≤4
	≤8
	

	5
	RBend
	0-4
	12-15
	16-19
	20-24

	
	LCRB [RBs]
	≤1
	≥12
	≥8
	>0

	
	 A-MPR [dB]
	≤2
	≤3
	≤5
	≤8

	10
	RBend
	0-12
	23-30
	31-36
	37-49

	
	LCRB [RBs]
	=1
	≥20
	≥15
	≥4
	≤3

	
	 A-MPR [dB]
	≤2
	≤4
	≤6
	≤5
	≤9

	15
	RBend
	0-20
	26-44
	45-53
	54-74

	
	LCRB [RBs]
	≤1
	≥27
	≥20
	>0

	
	 A-MPR [dB]
	≤2
	≤3
	≤5
	≤9


	Table 7.3.1.2.2.1.2.1-1. NS_15 table for Foffset ≥ 6 MHz
Channel BW
	Parameters
	Region A
	Region B
	Region C
	Region D

	5
	RBstart1
	19-24
	
	
	

	
	LCRB [RBs]
	≥18
	
	
	

	
	 A-MPR [dB]
	≤2
	
	
	

	10
	RBstart1
	0-4
	29-37
	38-44
	45-49

	
	LCRB [RBs]
	≤1
	 ≥27
	 ≥24
	>0

	
	A-MPR [dB]
	≤2
	 ≤1
	 ≤4
	≤8

	15
	RBstart1
	0-12
	44-56
	57-61
	62-74

	
	LCRB [RBs]
	≤1
	 ≥32
	 ≥20
	>0

	
	 A-MPR [dB]
	≤2
	 ≤3
	 ≤5
	≤8


7.3.1.2.2.2. . UE spurious emissions towards Band 28 (APT700 FDD)

Filter vendors have indicated that 25-30 dB rejection from the duplexer can be achieved at 803MHz. Table 7.3.1.2.2.2-1 shows the achievable spurious emissions @803MHz from a Band 26 terminal without A-MPR. 

Table 7.3.1.2.2.2-1. Attainable spurious emission level of a Band 26 terminal
[image: image11.emf]
The UE spurious emissions for APT protection are defined as:

· -50 dBm/MHz for 703-799 MHz
·  -40 dBm/MHz for 799-803 MHz
7.3.1.2.2.3. UE spurious emissions towards Band [27] (E850 lower sub-band)

There is no special UE spurious emissions limit for Band 27 protection. The protection towards this band is defined by the A-MPR necessary to fulfil -53dBm/6.25kHz protection at 851 MHz and is equivalent to -32dBm/MHz. Figure 7.3.1.2.2.3-1 shows the peak emission levels for a 15 MHz E-UTRA carrier when applying the required A-MPR at 2MHz offset to fulfil -53dBm/6.25 kHz.

 [image: image12.png]Emissions, 15MHz carrier, 2MHz offset using -53dBm/6.25kHz A-MPR table
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Figure 7.3.1.2.2.3-1. Peak emissions for a 15 MHz E-UTRA carrier using -53 dBm/6.25 kHz A-MPR table
Annex X


LTE and PSNB simulation parameters

X.1.
LTE and NB PS system parameters

Table X-1 and Table X-2 contain the LTE and NB PS parameters used for Band 26 and PSNB co-existence in section  7.2.2.1.1. ISD for LTE is used for the simulations in section 7.2.1.1.1 while cell radius is used in the simulations included in section 7.2.2.1.1.2

Table X.1-1. LTE parameters

	
	Base Station
	UE

	Carrier

 frequency Carrier frequency
	850 MHz

	Channel bandwidth
	5 MHz

	ISD (section 7.2.2.1.1.1)
	1.7km 

	Cell radius (section 7.2.2.1.1.2)
	1.0 km / 2.0 km / 4.0 km 

	Frequency reuse
	1x3x1

	Lognormal fading
	10 dB

	Antenna gain and antenna pattern
	[image: image14.emf]ú


ú


û


ù


ê


ê


ë


é


÷


÷


ø


ö


ç


ç


è


æ


-


=


m


dB


A


A


,


12


min


)


(


2


3


q


q


q




































 

m

dB

A A , 12 min ) (

2

3








15 dBi, 
[image: image13.wmf]dB

3

q

 = 65 degrees, Am = 20 dB
	Antenna gain + body loss=
-10 dBi 

	Noise figure
	5 dB
	9 dB

	Transmit power
	43 dBm
	23 dBm

	Antenna height
	30 m
	1.5 m


Table X.1-2. NB PS system parameters

	 
	Base Station
	Portable

	Carrier frequency
	850 MHz

	Channel bandwidth
	6.25 kHz

	Cell radius
	12 km

	Antenna height
	100 m from ground 
	1.5m

	Lognormal fading
	10 dB

	Antenna gain and antenna pattern
	11 dBi omni-directional
	Antenna gain + body loss =-6 dBi

	Noise figure
	5.7 dB
	9.75 dB

	Transmit power
	45 dBm
(after combiner loss)
	36 dBm

	SNR Threshold
	16.5 dB
	16.5 dB

	Effective Noise Bandwidth (ENBW)
	6.25 kHz
	6.25 kHz

	Noise Floor 
	-130.3dBm / 6.25 kHz
	-126.3dBm / 6.25 kHz

	Sensitivity
	-113.8dBm / 6.25 kHz
	-109.8dBm / 6.25 kHz


X.2.
NBPS/LTE System Layout
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 Figure X.2-1. NBPS/LTE System Layout 
<end of text proposal >
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