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1.
Introduction

In RAN WG4 #56 the UE RF requirements for Band [23]  [1] were approved and subsequently the TR [2] is updated.  In RAN WG4 #57 there was an Adhoc session dedicated for a way forward to define the UE requirements for Band 23.  No final agreement was reached at that time, but verbal agreement on a framework for moving forward was achieved.  Working within that framework, this document proposes updates to the requirements for the spurious emissions of Band 23 UEs, and A-MPR values needed to meet them.
2.
Discussion

2.1
Spurious emissions
The open issues for Band 23 UE emissions are the levels into Band 2 and Band 25, which are currently represented by TBDs in the co-existence table in the TR:

Table 5.2.4.2.1-1: Requirements

	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range               (MHz)
	Maximum Level (dBm)
	Measurement Bandwidth (MHz)
	Comment

	2
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	4
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	5
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	10
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	12
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	13
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	763
	-
	775
	-35
	0.00625
	 

	14

 
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	763
	-
	775
	-35
	0.00625
	 

	17
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	[23]
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1998
	-
	1999
	-21
	1
	

	
	Frequency range
	1997
	-
	1998
	-27
	1
	

	
	Frequency range
	1996
	-
	1997
	-32
	1
	

	
	Frequency range
	1995
	-
	1996
	-37
	1
	

	
	E-UTRA Band 2
	FDL_low
	-
	FDL_high
	TBD
	TBD
	


It is proposed to meet -50 dBm/MHz for Band 2.  We are also correcting missing Band [23] in its own list of protection which we are adding.

This means the table will be updated as follows:

Table 5.2.4.2.1-1: Requirements

	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range               (MHz)
	Maximum Level (dBm)
	Measurement Bandwidth (MHz)
	Comment

	2
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	4
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	5
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	10
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	12
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	13
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	763
	-
	775
	-35
	0.00625
	 

	14

 
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	763
	-
	775
	-35
	0.00625
	 

	17
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	[23]
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1998
	-
	1999
	-21
	1
	Note 13

	
	Frequency range
	1997
	-
	1998
	-27
	1
	

	
	Frequency range
	1996
	-
	1997
	-32
	1
	

	
	Frequency range
	1995
	-
	1996
	-37
	1
	

	
	
	
	
	
	
	
	

	Note 13         To meet this requirement NS_11 value shall be signalled when operating in 2000-2010 MHz


2.2
A-MPR
As discussed in the TR [2], the general FCC emissions requirement for S Band is -13 dBm/MHz at 1 MHz outside the band.  This is the same as the requirement for PCS and AWS (Band 2 and Band 4), therefore Band 23 uses the NS_03 emissions mask and accompanying A-MPR. 

However, there are also the co-existence requirements shown in the previous section.  This includes co-existence with Band 2 and regulatory requirements from 1995 to 2000.  In [3], Nokia has simulated the A-MPR needed to meet these additional requirements as currently proposed.  Based on this simulation, UE transmissions in 2000-2010 MHz need A-MPR beyond that needed to meet the NS_03 mask.  Therefore we recommend that while the existing network signalling value of NS_03 continues to be used for the upper sub-band of 2010-2020 MHZ, a new value should be used for the lower sub-band, which can include this more stringent A-MPR.
The Nokia study in [3] includes a possible A-MPR table for the lower sub-band, reproduced here:
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Comments have been made that the complexity of this table may unnecessarily complicate testing procedures for Band 23 UEs.  Therefore, a somewhat simplified version of this table is proposed.
Finally, the emissions mask requirements are discussed.  As the regulatory and co-existence requirements are captured in the co-existence table, it is expect that the emissions masks for both sub-bands can be the same as for NS_03.
The current TR [2] has the NS values for Band 23 captured as follows:
Table 5.2.3-1: 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_0x
	TBD
	[23]
	TBD
	TBD
	TBD

	


It is proposed to replace the table above and show the upper block using NS_03 and the lower block using a new network signalling value as follows:
Table 5.2.3-1: 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_03
	6.6.2.2.1
	2, 4, 10, [23], 35, 36
	3
	>5 
	≤ 1

	
	
	
	5
	>6
	≤ 1

	
	
	
	10
	>6
	≤ 1

	
	
	
	15
	>8
	≤1

	
	
	
	20
	>10
	≤1

	[NS_11]
	TBD
	[23]1
	1.4, 3, 5, 10
	Table 5.2.3-2
	Table 5.2.3-2

	Note
1    Applies to the lower block of Band [23], i.e. a carrier placed in the 2000-2010 MHz region. 


Table 5.2.3-2: A-MPR for NS_11

	Channel Bandwidth
	Parameters


	3
	Fc (MHz)
	<2004
	≥2004
	

	
	L_CRB (RBs)
	1-15
	>5
	

	
	A-MPR
	≤5
	≤ 1
	

	5
	Fc (MHz)
	<2004
	2004 ≤ Fc <2007
	≥2007

	
	L_CRB (RBs)
	1-25
	1-6 & 15-25
	8-12
	>6

	
	A-MPR
	≤7
	≤ 4
	0
	≤ 1

	10
	Fc (MHz)
	2005

	
	RB_start (RBs)
	0-49

	
	L_CRB (RBs)
	1-50

	
	A-MPR
	≤ 12


The UE emissions for NS_11 will be captured in the same section as the requirements sub-clause is defined for NS_03 in 36.101 as outlined below with an update to the text to include NS_11:

6.6.2.2.1
Minimum requirement (network signalled value "NS_03" and “NS_11”)

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" or “NS_11” 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
	-10
	-13
	-15 
	-18 
	-20
	-21 
	30 kHz 

	( 1-2.5
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.8-5
	
	-13
	-13
	-13
	-13
	-13
	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.

3.
Text Proposal
<Start of change>
5.2.3
     UE Maximum Output Power with additional requirements 

A-MPR is needed to meet additional FCC emission requirements and possible UE coexistence requirements.  Detailed number will be determined in the future study. 

Table 5.2.3-1: 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_03
	6.6.2.2.1
	2, 4, 10, [23], 35, 36
	3
	>5 
	≤ 1

	
	
	
	5
	>6
	≤ 1

	
	
	
	10
	>6
	≤ 1

	
	
	
	15
	>8
	≤1

	
	
	
	20
	>10
	≤1

	[NS_11]
	TBD
	[23]1
	1.4, 3, 5, 10
	Table 5.2.3-2
	Table 5.2.3-2

	 Note

1    Applies to the lower block of Band [23], i.e. a carrier placed in the 2000-2010 MHz region.  


Table 5.2.3-2: A-MPR for NS_11
	Channel Bandwidth
	Parameters


	3
	Fc (MHz)
	<2004
	≥2004
	

	
	L_CRB (RBs)
	1-15
	>5
	

	
	A-MPR
	≤5
	≤ 1
	

	5
	Fc (MHz)
	<2004
	2004 ≤ Fc <2007
	≥2007

	
	L_CRB (RBs)
	1-25
	1-6 & 15-25
	8-12
	>6

	
	A-MPR
	≤7
	≤ 4
	0
	≤ 1

	10
	Fc (MHz)
	2005

	
	RB_start (RBs)
	0-49

	
	L_CRB (RBs)
	1-50

	
	A-MPR
	≤ 12


<Next changed section>
5.2.4.1
Additional Spectrum Emission Mask

This requirement is specified in terms of an "additional spectrum emission" requirement.
5.2.4.1.1
Minimum requirement (network signalled value "NS_03" and “NS_11”)
S-band  uses the additional spectrum emission masks of NS_03 and NS_11.

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" or “NS_11” 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
	-10
	-13
	-15 
	-18 
	-20
	-21 
	30 kHz 

	( 1-2.5
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.8-5
	
	-13
	-13
	-13
	-13
	-13
	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.

<Next changed section>

5.2.4.2
Spurious Emissions
5.2.4.2.1

Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
Table 5.2.4.2.1-1: Requirements

	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range               (MHz)
	Maximum Level (dBm)
	Measurement Bandwidth (MHz)
	Comment

	2
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	4
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	5
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	10
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	12
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	13
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	763
	-
	775
	-35
	0.00625
	 

	14

 
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	763
	-
	775
	-35
	0.00625
	 

	17
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	[23]
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, [23]
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1998
	-
	1999
	-21
	1
	Note 13

	
	Frequency range
	1997
	-
	1998
	-27
	1
	

	
	Frequency range
	1996
	-
	1997
	-32
	1
	

	
	Frequency range
	1995
	-
	1996
	-37
	1
	

	
	
	
	 
	
	
	
	

	Note 13         To meet this requirement NS_11 value shall be signalled when operating in 2000-2010 MHz


<End of change>
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