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1 Introduction
As part of the review of the spectrum emission requirements for ITU region 1, we note that the existing requirements in TS36.101 bands 12, 13, 14 and [15] are not addressed in line with FCC requirements. This document summarises the requirements for the different operating bands and proposes the delta requirements for these bands.   A TP is provided for TS36.101

2 Background

The following FCC requirements are applicable to E-UTRA operating band

Table 2 -1 impact on Channel plan on duplex gap
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Channel edge offset (MHz)

level (dBm/100kHz)

1 RB    MPR 0dB

5 RBs    MPR 0dB

6 RBs    MPR 0dB

7 RBs    MPR 0dB

8 RBs    MPR 0dB

9 RBs    MPR 1dB

10 RBs    MPR 1dB

11 RBs    MPR 1dB

12 RBs    MPR 1dB

13 RBs    MPR 1dB

14 RBs    MPR 1dB

15 RBs    MPR 1dB

16 RBs    MPR 1dB

18 RBs    MPR 1dB

20 RBs    MPR 1dB

25 RBs    MPR 1dB

5MHz MASK

FCC mask

3GPP mask

Area of mismatch


Note EUTRA Band 12 is reserved for some combination of Blocks A, B and C for the lower 700MHz FCC allocation. Band [15] is proposed new operating band for Blocks B and C for lower 700MHz FCC allocation [ref R4-080XXX]. 
Based on the above requirements we note the requirements for upper and lower 700 MHz are specified differently and not currently aligned with the general spectrum emission mask in Table 6.6.2.1-1. In particular there is no bandwidth dependency as per other Region 1 bands and also the break point for frequency offset is at 100 KHz rather than 1 MHz  
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In particular we note if the operating channel is located at the channel edge the FCC requirement mandate a -13 dBm/100KHz requirement for frequency offsets greater than 100 kHz. In this case the requirements would be tighter than the general mask by 3 dB. This is shown below in figure 2-1 below

Figure 2 -1 impact on channel plan on duplex gap
-

The current methodology for handling these additional requirements is via the NS signalled value where some additional A-MPR is normally additionally specified. However we note for Figure 2-1 the requirement could be met without any A-MPR being needed, the only aspect being signalled is a revised mask shape. It is possible that A-MPR may also be needed for other aspects such as to met the FCC requirements for protection of Public safety and this would be FFS. 

So in this case a NS signalled values could be specified to indicate a new mask shape and in the future A-MPR could also be added if necessary for Public co-existence when necessary and depending on the channel bandwidth option. The additional spectrum mask needed is shown below in Figure 2-2 below

Figure 2 -2 Additional requirements for Band [12], 13, [14], and [15]
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Note band 12,14 and15 are in brackets , since further discussion in R4 is needed on the exact operating bands, however  the same requirements are applicable and it would be useful to include this in brackets.
A TP is provided below for TS36.101 

-------- Start of TP for TS36.101 ----------------
6.2.4 
UE Maximum Output Power with additional requirements 

Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall meet also additional requirements in a specific deployment scenario. To meet these additional requirements the concept of Additional Maximum Power Reduction A-MPR is introduced for the output power in Table 6.2.2-1 

For UE Power Class 3 the specific requirements and identified sub-clauses are specified in table 6.2.4-1 along with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified below in Table 6.2.4.-1 are in addition to the allowed MPR requirements specified in clause 6.2.3.

Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR) / Spectrum Emission requirements
	Network Signalling value
	Requirements (sub-clause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks
	A-MPR (dB)

	NS_01
	-
	-
	-
	
	

	NS_02
	6.6.2.4.1
	1, 6, 9, 11
	10
	> [30]
	≤ 2

	NS_03
	6.6.2.2.1
	2, 4,10, 35, 36
	3
	>[5] 
	[≤ 1]


	
	6.6.2.2.1
	2, 4,10, 35,36
	5
	>[6]
	[≤ 1]

	
	6.6.2.2.1
	2, 4,10, 35,36
	10
	>[6]
	[≤ 1]

	
	6.6.2.2.1
	2, 4,10,35,36
	15
	>[8]
	[≤ 1]

	
	6.6.2.2.1
	2, 4,10,35, 36
	20
	>[10]
	[≤ 1]

	NS_04
	6.6.2.2.2
	TBD
	TBD
	TBD
	

	NS_05
	6.6.3.3.1
	12
	10,15,20
	> [50] for QPSK
	≤ 1

	NS_06
	6.6.2.2-3
	[12],13,[14],[15]
	1.4, 3, 5, 10
	n/a
	n/a

	..
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-

	Note:
0 ≤A-MPR ≤ 3
Note2: Applicable when the edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to 1920MHz + the Channel BW assigned. Operations below this point are for further study.




---------- Start of new TP for TS36.101 ----------------
6.6.2
Out of band emission

The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio.

6.6.2.1
Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ( edge of the assigned E-UTRA channel bandwidth.  For frequencies greater than (ΔfOOB) as specified in Table 6.6.2.1.1-1 the spurious requirements in clause 6.6.3 are applicable.

6.6.2.1.1
Minimum requirement
The power of any UE emission shall not exceed the levels specified in Table 6.6.2.1.1-1 for the specified channel bandwidth.

Table 6.6.2.1.1-1: General E-UTRA spectrum emission mask 

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	[TBD]
	[TBD]
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	[-10]
	[-10]
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-5
	[-25]
	[-10]
	-10
	-10
	-10
	-10 
	1 MHz

	( 5-6
	
	[-25]
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


Note:
 As a general rule, 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.

6.6.2.2
Additional Spectrum Emission Mask 
This requirement is specified in terms of an "additional spectrum emission" requirement.

6.6.2.2.1
Minimum requirement (network signalled value "NS_03")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_03" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.2.2.1-1.

Table 6.6.2.2.1-1: Additional requirements 

	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	[TBD]
	[TBD]
	-15 
	-18 
	-20
	-21 
	30 kHz 

	( 1-2.5
	[TBD]
	[TBD]
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-5
	[TBD]
	[TBD]
	-13
	-13
	-13
	-13
	1 MHz

	( 5-6
	[TBD]
	[TBD]
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	[TBD]
	[TBD]
	-25
	-13
	-13
	-13
	1 MHz

	( 10-15
	[TBD]
	[TBD]
	
	-25
	-13
	-13
	1 MHz

	( 15-20
	[TBD]
	[TBD]
	
	
	-25
	-13
	1 MHz

	( 10-25
	[TBD]
	[TBD]
	
	
	
	-25
	1 MHz


Note:
 As a general rule, 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.

6.6.2.2.2
Minimum requirement (network signalled value "NS_04")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_04" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.2.2.2-1.

Table 6.6.2.2.2-1: Additional requirements 

	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	[TBD]
	[TBD]
	-15 
	-18 
	-20 
	-21
	30 kHz 

	( 1-2.5
	[TBD]
	[TBD]
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-5
	[TBD]
	[TBD]
	-13
	-13
	-13
	-13
	1 MHz

	( 5-6
	[TBD]
	[TBD]
	-25
	-25
	-25
	-25
	1 MHz

	( 6-10
	[TBD]
	[TBD]
	-25
	-25
	-25
	-25
	1 MHz

	( 10-15
	[TBD]
	[TBD]
	
	-25
	-25
	-25
	1 MHz

	( 15-20
	[TBD]
	[TBD]
	
	
	-25
	-25
	1 MHz

	( 10-25
	[TBD]
	[TBD]
	
	
	
	-25
	1 MHz


Note:
 As a general rule, 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.

6.6.2.2.3 Minimum requirement (network signalled value "NS_06")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_06" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.2.2.3-1.

Table 6.6.2.2.3-1: Additional requirements 

	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	
	
	Measurement bandwidth

	( 0-0.1
	[TBD]
	[TBD]
	-15 
	-18 
	
	
	30 kHz 

	( 0-0.1-1
	-13
	-13
	-13
	-13
	
	
	100 kHz

	( 1-2.5
	[TBD]
	[TBD]
	-13
	-13
	
	
	1 MHz

	( 2.5-5
	[TBD]
	[TBD]
	-13
	-13
	
	
	1 MHz

	( 5-6
	[TBD]
	[TBD]
	-25
	-25
	
	
	1 MHz

	( 6-10
	[TBD]
	[TBD]
	-25
	-25
	
	
	1 MHz

	( 10-15
	[TBD]
	[TBD]
	
	-25
	
	
	1 MHz


Note:
 As a general rule, 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.

6.6.2.3
Adjacent Channel Leakage Ratio 
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