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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is a technical report of the LTE TDD in 2600MHz for US work item which was approved at TSG RAN #47 [2]. The objective of this work item is to provide specification support for LTE TDD in the 2496 to 2690MHz band in the US.

The report provides motivation for requirements and a list of recommended changes to the specifications.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
RP-100374, “Work item proposal for 2600MHz LTE TDD frequency band for the US (Region 2)”

[3] FCC Part 27.5, “Miscellaneous Wireless Communications Services: Frequencies”, http://edocket.access.gpo.gov/cfr_2008/octqtr/pdf/47cfr27.5.pdf  
[4] FCC Part 27.53, “Miscellaneous Communications Services: Emissions limits”, http://edocket.access.gpo.gov/cfr_2008/octqtr/pdf/47cfr27.53.pdf 

[5] WCAI Inc, National ITFS Association and Catholic Television Network, “A Proposal For Revising The MDS And ITFS Regulatory Scheme”, FCC Proceeding RM-10586, Filed 10/07/2002 (http://fjallfoss.fcc.gov/ecfs/comment/view?id=5508447414) 

[6] FCC Part 1.924, “Practice and procedure: Quiet Zones”, http://edocket.access.gpo.gov/cfr_2008/octqtr/pdf/47cfr1.924.pdf
[7] R4-071235, “E-UTRA UE RF Spectrum Emissions, Motorola”
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

4
Background
<Text to be added>

4.1
Task description

<Text to be added>

4.2
Regulatory framework
In the United States the 2.6GHz band is designated by Part 27 of the FCC rules and regulations, as specified in Title 47 of the Code of Federal Regulations [3]. The arrangement of the 2496 – 2690MHz band is shown below in Figure 4.2-1.
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Figure 4.2-1: BRS/EBS channel plan and LBS/MBS/UBS band segmentation

As shown in Figure 4.2-1, the band is comprised of three sub-bands or segments [3]:

· Lower band segment (LBS): 
2496 to 2572MHz

· Middle band segment (MBS): 
2572 to 2614MHz

· Upper band segment (UBS):
2614 to 2690MHz

This band was originally used for Instructional Television Fixed Service (ITFS) based on 6MHz channels to distribute educational content to remote locations using broadcast technology. The band has since been rearranged and the legacy ITFS stations that are still in operation are now re-located into the MBS band segment, leaving the LBS and the UBS band segment free to provide broadband wireless access services along with the MBS in areas where there are no remaining broadcast stations. 

Wireless broadband operators in the US use, or intend to use, much of the LBS and UBS, and in limited cases, where no legacy broadcaster exists, the MBS to provide fixed and mobile wireless broadband internet access. 

Commercial operators can own the BRS blocks or lease EBS blocks (commercial operators cannot own EBS blocks, only non-commercial operators such as churches or educational institutions can) across various markets in order to make up their spectrum holding. Due to the fragmented nature of ownership, each block can potentially have a different owner within a specific geographic area and, in certain areas, the availability of EBS blocks (mainly in the LBS) is limited. As a result, in some cases there are no blocks available to lease. The consequence of this ownership structure is that the amount of spectrum and exact channels vary not only on a market-by-market basis, but sometimes on a site-by-site basis. 

This has lead to operators in the US preferring to operate TDD based systems in order to make best use of the spectrum available

In terms of emissions, Part 27.53 of the FCC regulations [4] requires that: 

· UEs with an output power (P) Watts must have an attenuation factor of 43 + 10 log (P) dB at the channel edge and 55 + 10 log (P) dB at 5.5MHz from the channel edge; 

· eNBs with an output power (P) Watts must have an attenuation factor not less than 43 + 10 log (P) dB at the channel edge, unless a documented complaint is received, in which case stricter requirements will be imposed if the complaint cannot be resolved;

· Compliance with these rules is based on the use of measurement instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed. A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured power is integrated over the  full  required measurement bandwidth ( i.e. 1 MHz or 1 percent of emission bandwidth, as specified)

At the time of reorganisation of the band, these FCC measures were specified following extensive study of coexistence issues [4, 5 and 6] in order to afford proper protection to adjacent services.

5
Study of E-UTRA requirements

<Text to be added>
5.1
Band and channel arrangement

5.1.1
Operating bands
An unpaired arrangement for TDD is defined for E‑UTRA TDD in 2496-2690 MHz.  The band allocation for E‑UTRA is referred to as Band [41].

E-UTRA is designed to operate in the operating bands defined in Table 5.1-1.
Table 5.1-1: E-UTRA frequency bands for Band [41]
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	[41]
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD


5.1.2
Carrier frequency and EARFCN

The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 - 65535. The relation between EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL_low and NOffs-DL are given in table 5.1.2-1 and NDL is the downlink EARFCN.

FDL = FDL_low + 0.1(NDL – NOffs-DL)

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation where FUL_low and NOffs-UL are given in table 5.1.2-1 and NUL is the uplink EARFCN.

FUL = FUL_low + 0.1(NUL – NOffs-UL)
E-UARFCN can be defined as in Table 5.1.2-1, by reserving a part of the unused numbers that follow the band 40 allocation.

Table 5.1.2-1: EARFCN allocated for E-UTRA Band [41]
	E-UTRA Operating Band
	Downlink
	Uplink

	
	FDL_low [MHz]
	NOffs-DL
	Range of NDL
	FUL_low [MHz]
	NOffs-UL
	Range of NUL

	[41]
	2496
	[39650]
	[39650 – 41589]
	2496
	[39650]
	[39650 – 41589]


5.1.3 
Channel bandwidths per operating band

For Band [41] specification of radio requirements are considered for the bandwidths shown in Table 5.1-3. The transmission bandwidth configuration in Table 5.1-3 shall be supported for each of the specified channel bandwidths. The same (symmetrical) channel bandwidth is specified for both the TX and RX path.

Table 5.1-3: E-UTRA channel bandwidth

	E-UTRA band  / channel bandwidth



	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	33
	
	
	Yes
	Yes
	Yes
	Yes

	...
	
	
	
	
	
	

	40
	
	
	Yes
	Yes
	Yes
	Yes

	41

[added]
	
	
	Yes
	Yes
	Yes
	Yes


5.2
Specific UE RF requirements

<Text to be added>

5.2.1
Maximum output power with additional requirements
<Text to be added>

5.2.2
Spurious emissions

<Text to be added>

5.2.3
Reference sensitivity power level

<Text to be added>
5.2.4
Blocking characteristics

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.
5.2.4.1
In-band blocking

In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels. 
5.2.4.1.1
Minimum requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 of TS36.101 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 of TS36.101) with parameters specified in Tables  5.2.4.1.1-1 and 5.2.4.1.1-2.
Table 5.2.4.1.1-1: In band blocking parameters

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3  MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power

	dBm


	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	6
	6
	7
	9

	BWInterferer  
	MHz
	1.4
	3
	5
	5
	5
	5

	FIoffset, case 1 
	MHz
	2.1+0.0125
	4.5+0.0075
	7.5+0.0125
	7.5+0.0025
	7.5+0.0075
	7.5+0.0125

	FIoffset, case 2 
	MHz
	3.5+0.0075
	7.5+0.0075
	12.5+0.0075
	12.5+0.0125
	12.5+0.0025
	12.5+0.0075

	Note 1: 
The transmitter shall be set to 4dB below PUMAX at the minimum uplink configuration specified in Table 7.3.1-2.

Note 2:
The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1






Table 5.2.4.1.1-2: In-band blocking

	E-UTRA band
	Parameter
	Units 
	Case 1
	Case 2
	Case 3

	
	PInterferer
	dBm
	-56
	-44
	-30

	
	FInterferer

(Offset)
	MHz
	=-BW/2 - FIoffset, case 1
&

=+BW/2 + FIoffset, case 1
	( -BW/2- FIoffset, case 2
&

( +BW/2 + FIoffset, case 2
	-BW/2 – 9 MHz

&

-BW/2 – 15 MHz

	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,12, 13, 18, 19, 20, 21, 33,34,35,36,37,38,39,40, 41
	FInterferer
	MHz
	  (Note 2)
	FDL_low    -15 
to 

FDL_high  +15 
	

	17
	FInterferer
	MHz
	(Note 2)
	FDL_low    -9.0   

to 

FDL_high  +15
	FDL_low   -15  

and

FDL_low  -9.0  (Note 3)

	Note

1
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band.

2
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 -FIoffset, case 1 and

b. the carrier frequency + BW/2 + FIoffset, case 1.

3
Finterferer range values for unwanted modulated interfering signal are interferer center frequencies. 
4
Case 3 only applies to assigned UE channel bandwidth of 5 MHz.


5.2.4.2
Out-of-band blocking

Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band.  For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in sub-clause 7.5.1 and sub-clause 7.6.1 of TS36.101 shall be applied.
5.2.4.2.1
Minimum requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 of TS36.101 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 of TS36.101) with parameters specified in Tables  5.2.4.2.1-1 and 5.2.4.2.1-2.
For Table 5.2.4.2.1-2 in frequency range 1, 2 and 3, up to 
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 is the number of resource blocks in the downlink transmission bandwidth configuration (see Figure 5.4.2-1). For these exceptions the requirements of clause 7.7 spurious response of TS36.101 are applicable.

For Table 5.2.4.2.1-2 in frequency range 4, up to 
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 is the number of resource blocks in the downlink transmission bandwidth configurations (see Figure 5.4.2-1) and 
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 is the number of resource blocks allocated in the uplink. For these exceptions the requirements of clause 7.7 spurious response of TS36.101 are applicable.
Table 5.2.4.2.1-1: Out-of-band blocking parameters

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3  MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	6
	6
	7
	9

	Note 1:
The transmitter shall be set to 4dB below PUMAX at the minimum uplink configuration specified in Table 7.3.1-2.

Note 2:
Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.


Table 5.2.4.2.1-2: Out of band blocking

	E-UTRA band
	Parameter
	Units 
	Frequency  

	
	
	
	range 1
	range 2
	range 3
	range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	1, 2, 3, 4, 5

6, 7, 8, 9, 10,11,12, 13, 17, 18, 19, 20, 21,  33,34, 35, 36, 37, 38, 39, 40, 41
	FInterferer (CW)


	MHz


	FDL_low    -15 to

FDL_low    -60 
	FDL_low    -60 to

FDL_low    -85 
	FDL_low    -85 to  

1 MHz
	-

	
	
	
	FDL_high  +15 to

FDL_high  + 60 
	FDL_high  +60 to

FDL_high  +85 
	FDL_high  +85 to

+12750 MHz
	-

	2, 5, 12, 17
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	Note: For the UE which supports both Band 11 and Band 21 the out of blocking is FFS.


5.2.4.3
Narrow band blocking
This requirement is measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing.
5.2.4.3.1
Minimum requirements
The relative throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 of TS36.101 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 of TS36.101) with parameters specified in Table 5.2.4.3.1-1
Table 5.2.4.3.1-1: Narrow-band blocking
	Parameter
	Unit
	Channel Bandwidth

	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	22
	18
	16
	13
	14
	16

	Puw (CW)
	dBm
	-55
	-55
	-55
	-55
	-55
	-55

	Fuw (offset for

f = 15 kHz)
	MHz
	0.9075
	1.7025
	2.7075
	5.2125
	7.7025
	10.2075

	Fuw (offset for
f = 7.5 kHz)
	MHz
	
	
	
	
	
	

	Note 1:
The transmitter shall be set a 4 dB below PUMAX at the minimum uplink configuration specified in Table 7.3.1-2.

Note 2:
Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1. 


5.2.5
Additional Spectrum Emission Mask

The additional spectrum emission mask requirements provided in 6.6.2.2.2 of TS36.101 were intended to support this band [7]; however an editorial error occurred in the definition of the requirements in Table 6.6.2.2.2-1. It is therefore proposed that the table be corrected as shown in Table 5.2.5-1 in order to properly specify the requirements associated with the band.
Table 5.2.5-1: 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

	( 2.5-55.5
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 55.5-6
	
	-25
	-25
	-25
	-25
	-25
	1 MHz

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

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

	( 15-20
	
	
	
	
	-25
	-25
	1 MHz

	( 20-25
	
	
	
	
	
	-25
	1 MHz


5.3
Specific BS RF requirements

5.3.1
Operating band unwanted emissions
The applicable operating band unwanted emissions requirements for E‑UTRA TDD in 2496-2690 MHz are those for Category A or Category B (Option 1) as in TS 36.104 (or TS 36.141), Clause 6.6.3.

5.3.1.1
Minimum requirements for Wide Area BS (Category A)

For E-UTRA BS operating in Band [41], emissions shall not exceed the maximum levels specified in Tables 5.3.1-1 through 5.3.1-3.

Table 5.3.1-1: General operating band unwanted emission limits for 1.4 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-11 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	3.3 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1MHz


Table 5.3.1-2: General operating band unwanted emission limits for 3 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-15 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1MHz


Table 5.3.1-3: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	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, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-13 dBm (Note 5)
	1MHz 


5.3.1.2
Minimum requirements for Wide Area BS (Category B, Option 1)

For E-UTRA BS operating in Band [41], emissions shall not exceed the maximum levels specified in Tables 5.3.1.2-1 to 5.3.1.2-3:

Table 5.3.1.2-1: General operating band unwanted emission limits for 1.4 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-11 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	3.3 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1MHz


Table 5.3.1.2-2: General operating band unwanted emission limits for 3 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-15 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1MHz


Table 5.3.1.2-3: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	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, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 5)
	1MHz 


5.3.1.3
Additional requirements

These requirements may be applied for the protection of other systems operating inside or near the E-UTRA BS downlink operating band. The limits may apply as an optional protection of such systems that are deployed in the same geographical area as the E-UTRA BS, or they may be set by local or regional regulation as a mandatory requirement for an E-UTRA operating band. It is in some cases not stated in the present document whether a requirement is mandatory or under what exact circumstances that a limit applies, since this is set by local or regional regulation. An overview of regional requirements in the present document is given in subclause 4.3 of TS 36.104.

In certain regions the following requirement may apply. For E-UTRA BS operating in Band [41], emissions shall not exceed the maximum levels specified in Table 5.3.1.3-1.
Table 5.3.1.3-1: Additional operating band unwanted emission limits for E-UTRA bands>1GHz
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 3)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	-14 dBm
	10 kHz 

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-13 dBm
	30 kHz 

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-15 dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-15 dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-16 dBm
	100 kHz 

	All
	1 MHz ( (f < (fmax 
	1.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz


5.3.2
Transmitter spurious emissions
The transmitter spurious emission limits toward Band [41] follow those existing in TS 36.104, specifically Clause 6.6.4.1, “Mandatory requirements”, and 6.6.4.2, “Protection of the BS receiver of own or different BS”.  Exceptions to these apply for Band [41], the requirements for which are detailed in Table 5.3.2-1 below.  
5.3.2.1
Additional spurious emissions requirements; minimum requirement

These are based on the minimum additional spurious emission requirements of TS 36.104, Clause 6.6.4.3, “Additional spurious emissions requirements; minimum requirement”.

The power of any spurious emission shall not exceed the limits of Table 5.3.2.1-1 for a BS where requirements for co-existence with the system listed in the first column apply.

Table 5.3.2.1-1: BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands

	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	E-UTRA Band [41]
	2496  - 2690MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band [41]


The power of any spurious emission shall not exceed the limits of Table 5.3.2.1-2 for a Home BS where requirements for co-existence with a Home BS type listed in the first column apply.

Table 5.3.2.1-2: Home BS Spurious emissions limits for co-existence with Home BS operating in other frequency bands
	Type of coexistence BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	E-UTRA Band [41]
	2496 - 2690MHz
	-71 dBm
	100 kHz
	This is not applicable to Home BS operating in Band [41]


5.3.2.2
Co-location with other base stations

These requirements may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900, GSM850, UTRA FDD, UTRA TDD and/or E-UTRA BS are co-located with an E-UTRA BS. The requirements assume a 30 dB coupling loss between transmitter and receiver and are based on co-location with base stations of the same class.

The power of any spurious emission shall not exceed the limits of Table 5.3.2.2-1 for a Wide Area BS where requirements for co-location with a BS type listed in the first column apply.
Table 5.3.2.2-1: BS Spurious emissions limits for Wide Area BS co-located with another BS

	Type of co-located BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	WA E-UTRA Band [41]
	2496  - 2690MHz
	-96 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band [41]


The power of any spurious emission shall not exceed the limits of Table 5.3.2.2-2 for a Local Area BS where requirements for co-location with a BS type listed in the first column apply.
Table 5.3.2.2-2: BS Spurious emissions limits for Local Area BS co-located with another BS

	Type of co-located BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	LA E-UTRA Band [41]
	2496  - 2690MHz
	-88 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band [41]


5.3.3
General blocking requirement
The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer, which are either a 1.4MHz, 3MHz or 5MHz E-UTRA signal for in-band blocking or a CW signal for out-of-band blocking. The interfering signal shall be an E-UTRA signal as specified in TS 36.104 Annex C.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 5.3.3-1, 5.3.3-1a, 5.3.3-1b and 5.3.3-2. The reference measurement channel for the wanted signal is identified in TS 36.104 Table 7.2.1-1, Table 7.2.1-2, and  7.2.1-3 for each channel bandwidth and further specified in TS 36.104 Annex A.

Table 5.3.3-1: Blocking performance requirement for Wide Area BS
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the channel edge of the wanted signal [MHz]
	Type of Interfering Signal

	[41]
	(FUL_low -20)
	to
	(FUL_high +20)
	-43
	PREFSENS +6dB*
	See table 5.3.3-2
	See table 5.3.3-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	Note*: 
PREFSENS depends on the channel bandwidth as specified in TS 36.104 Table 7.2.1-1.


Table 5.3.3-1a: Blocking performance requirement for Local Area BS
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the channel edge of the wanted signal [MHz]
	Type of Interfering Signal

	[41]
	(FUL_low -20)
	to
	(FUL_high +20)
	-35
	PREFSENS +6dB*
	See table 5.3.3-2
	See table 5.3.3-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	
	(FUL_high +20)
	to
	
	
	
	
	

	Note*: 
PREFSENS depends on the channel bandwidth as specified in TS 36.104 Table 7.2.1-2


Table 5.3.3-1b: Blocking performance requirement for Home BS
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the channel edge of the wanted signal [MHz]
	Type of Interfering Signal

	[41]
	(FUL_low -20)
	to
	(FUL_high +20)
	-27
	PREFSENS +14dB*
	See table 5.3.3-2
	See table 5.3.3-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +14dB* 
	(
	CW carrier 

	Note*: 
PREFSENS depends on the channel bandwidth as specified in TS 36.104 Table 7.2.1-3.


Table 5.3.3-2: Interfering signals for blocking performance requirement

	E-UTRA

channel BW [MHz]
	Interfering signal centre frequency minimum offset to  the channel edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	2.1
	1.4MHz E-UTRA signal

	3
	4.5
	3MHz E-UTRA signal

	5
	7.5
	5MHz E-UTRA signal

	10
	7.5
	5MHz E-UTRA signal

	15
	7.5
	5MHz E-UTRA signal

	20
	7.5
	5MHz E-UTRA signal


6
Summary of required changes to E-UTRA specifications 

6.1
Required changes to TS36.101

Required changes in UE RF specification TS 36.101 are shown in Table 6.1-1.

Table 6.1-1: Required changes in TS 36.101

	Section
	Description
	 Required Changes in TS 36.101

	5.5
	Operating bands
	A new row is expected to be added in Table 5.5-1. E.g. 

[41] ) 2496-2690MHz Uplink and Downlink

	5.6.1
	Channel bandwidths per operating band
	A new row is expected to be added in Table 5.6.1-1. The transmission bandwidth configuration shall be specified based on operator’s requirement. 

	5.7.3
	Carrier frequency and EARFCN
	A new row is expected to be added in Table 5.7.3-1.

E.g. FDL_low (MHz): 2496, NOffs-DL: 39650, Range of NDL: 39650 – 41589.

	6.2.2
	UE Maximum Output Power
	A new row is expected to be added in Table 6.2.2-1. It’s proposed to evaluate the appropriate requirement to support the broad bandwidth. 

	6.2.4
	UE Maximum Output Power with additional requirements
	It’s proposed to evaluate the appropriate A-MPR requirement for Band 41.

	6.6.2.2
	Additional Spectrum Emission Mask
	It’s proposed to evaluate the appropriate additional spectrum emission mask requirement for Band 41.

	6.6.3.2
	Spurious emission band UE co-existence
	Appropriate changes are expected in Table 6.6.3.2-1 for coexistence with UEs operating in Band 2, 4, 5, 10, 12, 13, 14 and 17. The requirement may reuse the existing value (-50dBm/MHz). 

	7.3
	Reference sensitivity power level
	A new row is expected to be added in Table 7.3.1-1 and 7.3.1-2 respectively. The appropriate reference sensitivity requirements shall be specified for each supported channel bandwidth.

	7.6.1
	In-band blocking
	Appropriate changes are expected in Table 7.6.1.1-2. It’s proposed to evaluate if the existing general in-band blocking requirement is valid for the new band or not.

	7.6.2
	Out-of-band blocking
	Appropriate changes are expected in Table 7.6.2.1-2. It’s proposed to evaluate if the existing general out-of-band blocking requirement is valid for the new band or not.


6.2
Required changes to TS36.104

Required changes in BS RF specification TS 36.104 are shown in Table 6.2-1.

Table 6.2-1: Required changes in TS 36.104

	Section
	Description
	 Required Changes in TS 36.104
	Proposed changes

	5.5
	Operating bands
	A new row is expected to be added in Table 5.5-1. E.g. [41] ) 2496-2690MHz Uplink and Downlink
	R4-102228

	5.7.3
	Carrier frequency and EARFCN
	A new row is expected to be added in Table 5.7.3-1. E.g. FDL_low (MHz): 2496, NOffs-DL: 39650, Range of NDL: 39650 – 41589.
	R4-102228

	6.6.3
	Operating band unwanted emissions
	Appropriate changes are expected in this section to support the new band.
	R4-102097

	6.6.4.3
	Additional spurious emissions requirements
	A new row is expected to be added in Table 6.6.4.3.1-1 and 6.6.4.3.1-1x respectively for coexistence with systems operating in other frequency bands.
	R4-102097

	6.6.4.4
	Co-location with other base stations
	A new row is expected to be added in Table 6.6.4.4.1-1 and 6.6.4.4.1-2 respectively for co-location with other base stations.
	R4-102097

	7.6.1
	General blocking requirement
	A new row is expected to be added in Table 7.6.1.1-1, 7.6.1.1-1a and 7.6.1.1-1b respectively. The appropriate centre frequency of interfering signal should be studied to support the new band.
	R4-101972

	7.6.2
	Co-location with other base stations
	The blocking requirements for co-location with other base stations are expected to be added Table 7.6.2.1-1 and 7.6.2.1-2 respectively.
	R4-101972


6.3
Required changes to TS36.113

Required changes in TS 36.113 are shown in Table 6.3-1.

Table 6.3-1: Required changes in TS 36.113

	Section
	Description
	Required Changes in TS 36.113

	4.5.2
	Receiver exclusion band
	A new bullet is expected to be added, E.g. 

-   2476 MHz to 2710 MHz (Band [41])


6.4
Required changes to TS36.124

Required changes in TS 36.124 are shown in Table 6.4-1.

Table 6.4-1: Required changes in TS 36.124

	Section
	Description
	Required Changes in TS 36.124

	4.4
	Receiver exclusion band
	A new bullet is expected to be added, E.g. 

-   2411 MHz to 2775 MHz (Band [41])


6.5
Required changes to TS36.133

Required changes in TS 36.133 are shown in Table 6.5-1.

Table 6.5-1: Required changes in TS 36.133

	Section
	Description
	Required Changes in TS 36.133

	4.2.2.3
	Measurement of intra-frequency E-UTRAN cells
	RSRP and SCH_RP thresholds to decide whether an intra frequency cell is considered detectable. It's proposed to evaluate the appropriate RSRP and SCH_RP requirements for determining whether an intra frequency E-UTRAN cell is detectable for Band [41].

	4.2.2.4
	Measurement of inter-frequency E-UTRAN cells
	RSRP and SCH_RP thresholds to decide whether an inter frequency cell is considered detectable. It's proposed to evaluate the appropriate RSRP and SCH_RP requirements for determining whether an inter frequency E-UTRAN cell is detectable for Band [41].

	8.1.2.2.2.1
	E-UTRAN intra frequency measurements when no DRX is used
	It's proposed to evaluate the appropriate RSRP and SCH_RP requirements for determining whether an intra frequency TDD E-UTRAN cell is detectable when no DRX is used for Band [41]. 

	8.1.2.2.2.2
	E-UTRAN intra frequency measurements when DRX is used
	It's proposed to evaluate the appropriate RSRP and SCH_RP requirements for determining whether an intra frequency TDD E-UTRAN cell is detectable when DRX is used for Band [41].

	8.1.2.3.2.1
	E-UTRAN TDD-TDD inter frequency measurements when no DRX is used
	It's proposed to evaluate the appropriate RSRP and SCH_RP requirements for determining whether an inter frequency TDD E-UTRAN cell is detectable when no DRX is used for Band [41]. 

	8.1.2.3.2.2
	E-UTRAN TDD-TDD inter frequency measurements when DRX is used
	It's proposed to evaluate the appropriate RSRP and SCH_RP requirements for determining whether an inter frequency TDD E-UTRAN cell is detectable when DRX is used for Band [41].

	9.1.2.1
	Absolute RSRP Accuracy
	It's proposed to evaluate the appropriate RSRP intra frequency absolute accuracy for Band [41] in the text and Table 9.1.2.1-1. 

	9.1.2.2
	Relative Accuracy of RSRP
	It's proposed to evaluate the appropriate RSRP intra frequency relative accuracy for Band [41] in the text and Table 9.1.2.2-1. 

	9.1.3.1
	Absolute RSRP Accuracy
	It's proposed to evaluate the appropriate RSRP inter frequency absolute accuracy for Band [41] in the text and Table 9.1.3.1-1. 

	9.1.3.2
	Relative Accuracy of RSRP
	It's proposed to evaluate the appropriate RSRP inter frequency relative accuracy for Band 41 in the text and Table 9.1.3.2-1. 

	9.1.5.1
	Absolute RSRQ Accuracy
	It's proposed to evaluate the appropriate RSRQ intra frequency absolute accuracy for Band [41] in the text and Table 9.1.5.1-1.

	9.1.6.1
	Absolute RSRQ Accuracy
	It's proposed to evaluate the appropriate RSRQ inter frequency absolute accuracy for Band 41 in the text and Table 9.1.6.1-1.

	9.1.6.2
	Relative Accuracy of RSRQ
	It's proposed to evaluate the appropriate RSRQ inter frequency relative accuracy for Band [41] in the text and Table 9.1.6.2-1.

	A.9.1.2.2
	Test parameters
	Band [41] is expected to be added to Bands defined for the rows of 
[image: image15.wmf]oc

N

, RSRP, Io in Table A.9.1.2.2-1.

	A.9.1.4.2
	Test parameters
	Band [41] is expected to be added to Bands defined for the rows of 
[image: image16.wmf]oc

N

, RSRP, Io in Table A.9.1.4.2-1.

	A.9.2.2.2
	Test parameters
	Band [41] is expected to be added to Bands defined for the rows of 
[image: image17.wmf]oc

N

, RSRP, Io in Table A.9.2.2.2-1.

	A.9.2.4.2
	Test parameters
	Band [41] is expected to be added to Bands defined for the rows of 
[image: image18.wmf]oc

N

, RSRP, Io in Table A.9.2.4.2-1.


6.6
Required changes to TS36.141

Required changes in BS test specification TS 36.141 are shown in Table 6.6-1.

Table 6.6-1: Required changes in TS 36.141

	Section
	Description
	Required Changes in TS 36.141
	Proposed changes

	5.5
	Operating bands
	A new row is expected to be added in Table 5.5-1 
E.g. [41]) 2496-2690MHz Uplink and Downlink
	R4-102228

	5.7.3
	Carrier frequency and EARFCN
	A new row is expected to be added in Table 5.7.3-1. E.g. FDL_low (MHz): 2496, NOffs-DL: 39650, Range of NDL: 39650 – 41589.
	R4-102228

	6.6.3
	Operating band unwanted emissions
	Appropriate changes are expected in this section to support the new band.
	R4-102097

	6.6.4.5.4
	Co-existence with other systems in the same geographical area
	A new row is expected to be added in Table 6.6.4.5.4-1 and 6.6.4.5.4-1x respectively.
	R4-102097

	6.6.4.5.5
	Co-location with other base stations
	A new row is expected to be added in Table 6.6.4.5.5-1.
	R4-102097

	7.6.5.1
	General requirement
	A new row is expected to be added in Table 7.6-1 and Table 7.6-1x respectively.
	R4-101972

	7.6.2
	Co-location with other base stations
	A new row is expected to be added in Table 7.6-3 and Table 7.6.2.1-2 respectively.
	R4-101972


6.7
Required changes to TS36.307

Changes are expected to indicate that the new band should be supported for both Release 8 and Release 9.

6.8
Required changes to TS36.331

Since there is no specific band referred in TS 36.331, no required changes for this specification.
6.9
Required changes to TS25.461

Required changes in TS 25.461 are shown in Table 6.9-1.

Table 6.9-1: Required changes in TS 25.461

	Section
	Description
	Required Changes in TS 25.461

	4.3.7
	Operating bands
	A new row on Band [41] is expected to be added in Table 4.3.7.1.


6.10
Required changes to TS25.466
Required changes in TS 25.466 are shown in Table 6.10-1.

Table 6.10-1: Expected changes in TS 25.466

	Section
	Description
	Required Changes in TS 25.466

	Annex B
	Assigned fields for additional data
	It’s proposed to evaluate coding for supporting Band [41]. 
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