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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 for “LTE in the 1670-1675 MHz Band for the United States” work item, which was approved at 3GPP TSG RAN#55 [2]. The objective of this work item is to add 1670-1675MHz DL duplexed with 1646.7-1651.7 MHz UL to the appropriate 3GPP core specifications for LTE FDD networks. In addition to the schedule and status of the work items, the report includes a description of the motivation, requirements, study results and specification recommendations.

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". [SID]
RP-090666, “Proposed SI: Extended 850”, Alcatel-Lucent, Ericsson, Motorola, NII Holdings, Nokia, Nokia Siemens Networks, ST-Ericsson
[2]
RP-120360: " LTE in the 1670-1675 MHz Band for the United States ", RAN #55, Mar. 2012
[3]
FCC Rule and Regulations 47.C.F.R.27: “ Miscellaneous Wireless Communications Services: http://transition.fcc.gov/oet/info/rules/
[4]
FCC Rule and Regulations 07-16: “ Crown Castle Waiver Order”, FCC,  http://wireless.fcc.gov/index.htm?job=headlines&y=2007
     [5]
FCC Rule and Regulations CFR 47 Part 2.106: “Table of Frequency Allocations”   http://edocket.access.gpo.gov/cfr_2010/octqtr/pdf/47cfr27.50.pdf
[6]
3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception"
[7]
3GPP TS 36.307: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) supporting a release-independent frequency band"
[8]
3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management"
[9] 
3GPP TS 25.461: "UTRAN Iuant interface: Layer 1"

[10]
3GPP TS 25.466: "UTRAN Iuant interface: Application part"

[11] 
3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception"
[12]
 3GPP TS 36.113: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) and repeater ElectroMagnetic Compatibility (EMC)"
[13] 
3GPP TS 36.124: "Evolved Universal Terrestrial Radio Access (E-UTRA); Electromagnetic compatibility (EMC) requirements for mobile terminals and ancillary equipment"
[14] 
3GPP TS 36.141: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing"
[15] 
3GPP TS 25.101: "User Equipment (UE) radio transmission and reception (FDD)"

[16]
3GPP TS 25.104: "Base Station (BS) radio transmission and reception (FDD)"

[17]
3GPP TS 25.141: "Base Station (BS) conformance testing (FDD)"

[18]
3GPP TS 37.104: "E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception"

[19]
3GPP TS 37.141: "E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) conformance testing"

3
Definitions, symbols and abbreviations
Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

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].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

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

Symbol format (EW)

<symbol>
<Explanation>

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].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Background
Band 24 (L-Band) is standardized in 3GPP LTE to be deployed by LightSquared in United States. LightSquared continues to hold a license from the FCC to deploy ATC in both the upper and lower segments of the Band-24, but will voluntarily hold off deploying in the upper segment until the FCC approves, and NTIA consents with such deployment. 

In addition, LightSquared has contractual and regulatory authority to use the 5 MHz of spectrum associated with the FCC’s nationwide license for 1670-1675 MHz (CH5 in Figure 4.1). A nationwide license for using 5 MHz contiguous band of 1670-1675 MHz spectrum has been granted. FCC Rules allow 2000 Watts peak EIRP from Base Station, and 4 Watts EIRP from Mobile (CFR Title 47 §27.50(f) [3]).
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 Figure 4.1: LightSquared Spectrum Holding

4.1
Task description

The purpose of this work item is to:

1)
Study of adding 1670-1675 MHz DL paired with 1646.7-1651.7 MHz UL for LTE deployment in United States.
2)
Generate CRs to necessary 3GPP specifications

3)
Generate a new technical report based on the study results

The specific spectrum band to be studied is:
-
1646.7- 1651.7MHz: Up-link

-
1670   - 1675    MHz: Down-link

4)
Generate CR’s to update the appropriate TSG RAN WG2 and WG3 documents

5)
Generate CR’s to develop appropriate UE certification test program in TSG RAN WG5 for this band.
6)
Address any additional related issues

5
Rules and Regulations
Modeo (a.k.a. “OP LLC”) was the winning bidder for the 1670-1675 MHz license at an auction held in 2003.  The service area for this Spectrum is Nationwide.  
5.1
Permissible Communications
The FCC’s rules provide that licensees in the 1670-1675 MHz band are authorized to provide fixed or mobile terrestrial services, except aeronautical mobile service [CFR Title 47 § 27.902].  The FCC has explained that aeronautical mobile use is prohibited in order to protect the sensitive radio astronomy receivers in the lower adjacent band (1660-1670 MHz).  
5.2
Technical Rules for eNB
The FCC’s rules permit operator discretion regarding the radio propagation direction for the spectrum (Forward or Reverse Link. Acceptable access techniques include both FDD and TDD technologies, provided the relevant FCC transmitter emissions and other regulatory and RF requirements are met. In fact, the FCC has specifically noted that this spectrum could be useful for service providers interested in deploying TDD equipment. . However, the proposed use of the spectrum is as a downlink band for 3GPP to enhance downlink capacities.  The LTE deployment in this band will adhere to all 3GPP terrestrial out-of-band requirements for spurious emissions including those for UE, eNB, and UE-to-UE emissions as will be defined in 3GPP TS 36.101, TS 36.104, 3GPP TS 25.101, and other relevant documents. Spurious emission requirements from the addition of this new band are expected to be the same as those required from the addition of other new US bands in 3GPP. 
This band was formerly operated by Crown Castle, who had planned to use this band to broadcast nationwide DVB-H mobile video, called Modeo, to wireless handsets with at least 10 video channels and 24 audio channels. Crown Castle had coordinated with FCC to meet the criteria required for allowing high power stations to operate. 
The licensee (Modeo) of the 1670-1675 MHz spectrum received authorization to operate at higher power under certain conditions.  However, any potential LTE services in this band will not use operate at these higher power levels.
5.2.1
EIRP Limits
FCC Rules allow 2000 Watts EIRP peak power from base stations, and 4 Watts EIRP peak power from mobile devices (CFR Title 47 §27.50(f) [3]).

FCC Order 07-16 [4] addresses a request filed by the previous owner of the 1670-1675MHz Spectrum, Crown Castle International Corp. seeking waiver of Section 27.50(f) [3] of the Commission’s rules, which specifies a peak 2 kW EIRP limit for fixed and base station operations in the 1670-1675 MHz band. The Commission’s rules [3;27.50(f)(1)] has allowed the fixed and base station operations to transmit up-to 2KW which is equivalent to 33 dBW or 63 dBm) peak EIRP. Moreover, Crown Castle / OP LLC petitioned for relief from the FCC 27.50 power rules and the FCC subsequently granted a power waiver “OP LLC and Crown Castle International Corp. (Petition for Waiver of Section 27.50(f)(1) of the Commission's Rules FCC 07-16” based on power spectral density (PSD) in return for some additional coordination commitments by Modeo. This waiver permits fixed and base station operations to transmit with a power limit of 4 kW/MHz (which is equivalent to 36 dBW/MHz or 66 dBm/MHz) peak EIRP in non-rural, and 8 kW/MHz (which is equivalent to 39 dBW/MHz or 69 dBm/MHz) peak EIRP in rural areas only in 30 Cellular Market Areas (CMAs) specified in Crown Castle’s Initial Market Deployment Plan (identified in [4]). These power limits include the transmit antenna gains. Note that, according to [4], any power level above 2KW/MHz is defined as high power transmission. This authority enables an operator to transmit a 5-MHz bandwidth DVB-H signal at up to 20 kW and 40 kW peak EIRP in non-rural and rural areas, respectively. Mobile stations are limited to 4 watts (6dBW or 36dBm) EIRP peak power [3;50(f.2)].
5.2.2
Out of Band Emission (OOBE) Limits 

Per [3; 53(k)], the power of any emission outside the licensee’s frequency band of operation, shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB. Compliance with these provisions is based on the resolution bandwidth of 1 MHz or less, but at least one percent of the emission bandwidth of the fundamental emission of the transmitter, provided the measured energy is integrated over a 1 MHz bandwidth. 
5.2.3
1670-1675 MHz Coordination/Co-existence Requirements

Figure 5.2.3.1 depicts the 1670-1675 MHz band with its surrounding bands.

5.2.3.1
Geo-Stationary Operational Environment Satellite Systems (GEOS)

Although the 1670-1675 MHz band has been generally unencumbered, three federal Geostationary Operational Environmental Satellite System (GOES) earth stations operate in the band.  The FCC’s rules [5; 1.924(g)] establish coordination zones around downlinks for these earth stations, which are located at Wallops Island, Virginia; Fairbanks, Alaska; and Greenbelt, Maryland. The Wallops Island and Fairbanks zones are each bounded by a circle with a radius of 100 kilometers (62.1 miles), while the Greenbelt zone is bounded by a circle with a radius of 65 kilometers (40.4 miles). The FCC’s rules [5; 1.924(g)] require an operator to protect Wallops Island and Fairbanks at all times, and to protect Greenbelt, which is a back-up for Wallops Island, only when it is active. For example, with respect to Greenbelt, when the facility is active, an operator could reduce power or shut down any fixed site or mobile unit located within the coordination zone, eliminating the potential to cause interference. The FCC’s rules [5; 27.903(b)] also require operators to file a separate station application with FCC and obtain an individual station license, prior to construction or operation of any station in the coordination zone.      
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Figure 5.2.3.1: LightSquared Spectrum holding and their Neighbours
Licensees are required to notify the National Oceanic and Atmospheric Administration (NOAA) Office Frequency Management, either before or simultaneously with the filing of such an application.
5.2.3.2
Radio Astronomy Service (RAS)
Radio Astronomy Service (RAS) also operates at two of the four hydroxyl line frequencies, namely 1665 and 1667 MHz. To protect RAS, any high power (above 2KW EIRP) operation in 1670-1675 MHz within 185 kilometers radius of RAS facilities is obligated to co-ordinate with them. 
Note that National Research Council’s Committee on Radio Frequencies (CORF) requested FCC to establish exclusion and coordination zones for the protection of RAS. However, FCC rejected the request, and rather considered the OOBE for the 1670-1675 MHz licensee sufficient to protect RAS operations.  

Footnote US74 of [5] stating “RAS operation will be protected from extraband radiation only to the extent that such radiation exceeds the limits for a station operating in compliance with all applicable Commission rules,” applies to the 1670-1675 MHz band.  Footnote US311 of [5] lists the location of RAS sites that are afforded protection under this provision. Please refer to [5] for the list of those sites, and few areas where FCC rules creates a coordination zone around the RAS facilities, and requires that separate station applications be filed and approved before 1670-1675 MHz sites can be operated within those zones.
5.2.3.3
National Weather Service Radiosondes (NWS)
The adjacent 1668.4-1670 MHz and 1675-1700 MHz bands are allocated for use by radiosondes.  The FCC has explained that because RAS receivers are much more sensitive than those of radiosondes, any protection schemes designed for RAS receivers should also protect radiosondes.  The FCC has explained that because RAS receivers are much more sensitive than those of radiosondes, any protection schemes designed for RAS receivers should also protect radiosondes.  Moreover, the FCC has emphasized that the allocation for radiosonde operations in the adjacent bands offers no special protection from interference by operations in the 1670-1675 MHz band.  Rather, adjacent-band radiosonde operations will receive protection from interference only to the extent that such radiation exceeds the out-of-band emission limits established for the 1670-1675 MHz band.
5.2.3.4
International Allocation of the band
The 1670‑1675 MHz band is allocated internationally in all Regions to the fixed, mobile, mobile satellite (Earth-to-space), meteorological‑satellite (space‑to‑Earth) (METSAT downlinks), and meteorological aids services on a co-primary basis.  Also, in some countries this band is used to search for intentional emissions of extraterrestrial origin. Use of the 1670-1675 MHz for MSS (Earth-to-space) (which is part of the larger 1668-1675 MHz MSS band) was adopted at WRC-03.  

However, 3GPP considers the 1670-1675 MHz deployment in United States only.

5.3
Technical Rules for UEs

The following information outlines the UE emissions masks for 1646.7-1651.7 MHz UL, in EIRP metrics, consistent with FCC’s ATC rules.

●
Maximum Power: +23 (+/- 2) dBm 

●
Out-of-Band Emissions for Mobile Terminals:

▪

OOCE/OOBE Emission:

-
Limit of -58 dBW/4kHz (-28 dBm/4kHz) per terminal at a 1 MHz offset from the edge of the spectrum used for ATC.
▪

Specific Emissions Requirement to protect RNSS (GPS) band:

-
Wideband Emissions - (averaged over any 2 millisecond active transmission interval):
-
1559 – 1605 MHz: -60 dBm/MHz; After 5 years: -65 dBm/MHz
-
1605 – 1610 MHz: Linear interpolation from -60 dBm/MHz to -36 dBm/MHz; After 5 years: linear interpolation from -65 dBm/MHz to -41 dBm/MHz
-
Narrowband Emissions - (EIRP of discrete emissions of less than 700 Hz bandwidth, averaged over any 2 millisecond active transmission interval):
-
1559 – 1605 MHz: -70 dBm; -75 dBm after 5 years
-
1605 – 1610 MHz: Linear interpolation from -70 dBm to -46 dBm; After 5 years: linear interpolation from -75 dBm to -51 dBm
5.5
Duplexing Requirements
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Figure 5.5.1: Duplexing DL and UL Segments
It is proposed to pair the 5 MHz channel at 1670-1675MHz with the lower half of Band 24 upper UL channel (1646.7-1651.7MHz), as depicted in Figure 5.5.1 The distance between the UL and DL edges of the proposed band is 18.3MHz (1670-1651.7=18.3MHz), and the pass-band is 5MHz, with a duplex distance of 23.3 MHz, close to the minimum duplex distance of 30 MHz for Bands 12-14 and 17. Consequently, in designing the RF for this band, we need to consider the following problems:
a) Potential receiver desensitization due to UL TX noise. 
b) Potential device receiver overload due to its UL TX power
c) Interference management in co-existence with band 24.
The UE Rx filter in the duplexer (pass-band of 1670 – 1675 MHz) has to sufficiently attenuate uplink transmissions from the lower 5 MHz of CH4 in Figure 4.1 (1646.7-1651.7MHz), at a separation of 18.3 MHz from the downlink.  The UE Tx filter in the duplexer (pass-band of 1646.7-1651.7 MHz) must sufficiently suppress adjacent channel emissions into the downlink band, from an emission 18.3 MHz away.  These demanding rejection requirements of the duplexer might impact the insertion loss of both Tx and Rx filters. 

Due to the proximity of this proposed downlink spectrum with band 24 uplink, the co-existence issues between these two bands have to be studied.

6
Study of E-UTRA requirements
6.1
Operating band and channel arrangement

6.1.1
Operating bands

Table 6.1.1.1 defines the operating band for 1670-1675MHz DL and 1646.7-1651.7MHz UL in United States.
Table 6.1.1-1: E-UTRA frequency bands

	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
	

	<Band Number, TBA>
	1646.7 MHz
	–
	1651.7 MHz
	1670 MHz
	–
	1675 MHz
	FDD


6.1.2
Channel bandwidths per operating band

The transmission bandwidth configuration in Table 6.1.2-1 shall be supported for each of the specified channel bandwidths. 

Table 6.1.2-1: 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

	<Band Number, TBA>
	
	
	Yes
	
	 
	


6.1.3
Carrier frequency and EARFCN 

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 6.1.3-1 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 6.1.3-1 and NUL is the uplink EARFCN.

FUL = FUL_low + 0.1(NUL – NOffs-UL)

Table 6.1.3-1: E-UTRA channel numbers

	E-UTRA Operating

Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	<Band Number, TBA>
	1670
	<TBA>
	<TBA>
	1646.7
	<TBA>
	<TBA>


6.1.4
TX–RX frequency separation

The default E-UTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation is specified in Table 6.1.4-1 for the TX and RX channel bandwidths defined in Table 5.1.2-1.

Table 6.1.4-1: Default UE TX-RX frequency separation

	E-UTRA Operating Band
	TX - RX 
carrier centre frequency
separation

	<Band Number, TBA>
	23.3MHz


6.1.5
Band Release Independence

Band <TBA> is specified in Release 11, but is defined as a release-independent frequency band. This approach aligns the Band <TBA> band with other frequency bands when considering features that have to be supported in different releases.

UEs that conform to Release 8 and support Band <TBA>shall support the following requirements in Release 11.

Release 8 UEs shall comply with the Release 11 RF requirements for Band <TBA>specified in 3GPP TS 36.101 [6] as indicated in Table 6.1.5-1. These new requirements should be added as a new section of 3GPP TS 36.307 [7].

Table 6.1.5-1: RF Requirements for Band <TBA>UE

	Section / Clause
	Description

	5.5
	Operating bands

	5.6
	Channel bandwidth

	5.7
	Channel arrangement

	6.2
	Transmit power

	6.3
	Output power dynamics 

	6.6
	Output RF spectrum emissions

	6.7
	Transmit intermodulation

	7.3
	Reference sensitivity power level

	7.4
	Maximum input level

	7.5
	Adjacent Channel Selectivity (ACS)

	7.6
	Blocking characteristics

	7.7
	Spurious response

	7.8
	Intermodulation characteristics


The UE shall comply with the Release 11 RF requirements for the following RRM requirements for Band <TBA> specified in 3GPP TS 36.133 [8] as indicated in Table 6.1.5-2:

Table 6.1.5-2: RRM Requirements for Band <TBA> UE

	Section / Clause
	Description

	4
	E-UTRAN RRC_IDLE state mobility

	8
	UE Measurements Procedures in RRC_CONNECTED State

	9
	Measurement Performances for UE.

	A.9
	Measurement Performances for UE Test Cases


Similar requirements for Release 9 and Release 10 UEs that conform to Release 11 support of Band <TBA> will be provided as well.

6.2
Specific UE RF requirements

6.2.1
Maximum Output Power

Band <TBA> will operate at the same maximum output power level as bands listed in Table 6.2.1-1 (Table 6.2.2-1 from 3GPP TS 36.101 [6]). The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth.

Table 6.2.1-1: UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	…
	
	
	
	
	
	
	
	

	<Band Number, TBA>
	
	
	
	
	23
	±2
	
	

	…
	
	
	
	
	
	
	
	


6.2.2
Maximum Output Power with additional Requirements

<TBD>
6.2.3
Spurious Emissions

<TBD>
6.2.4
Reference Sensitivity Power Level

<TBD>

6.3
Specific BS RF requirements

6.3.1
Operating band unwanted emissions

As per [3; 53(k)], the power of any emission outside the licensee’s frequency band of operation, shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB. Compliance with these provisions is based on the resolution bandwidth of 1 MHz or less, but at least one percent of the emission bandwidth of the fundamental emission of the transmitter, provided the measured energy is integrated over a 1 MHz bandwidth. 
6.3.2
Additional spurious emissions requirements

<TBD>

6.3.3
Co-location with other base stations

<TBD>

6.3.4
General blocking requirement

<TBD>

6.3.5
Blocking requirement for co-location with other base stations

<TBD>

6.3.6
UTRAN requirements

6.3.6.1
Required changes to 3GPP TS 25.461

In 3GPP TS 25.461 [9], section 4.3.7 “Operating bands” and the corresponding Table 4.3.7.1 (Table 6.3.6.1-1 below) “Frequency bands” of 3GPP TS 25.461 [9] require alteration to accommodate the new LTE_FDD_1670_US frequency band parameters, as follows. 

Table 6.3.6.1-1: Frequency bands

	UTRA Operating Band
	E-UTRA Operating Band
	UL operating band
UE transmit, BS receive
	DL operating band
UE receive, BS transmit

	 – 
	<Band Number, TBA>
	1646.7 – 1651.7 MHz
	1670 – 1675 MHz


6.3.6.2
Required changes to 3GPP TS 25.466

In 3GPP TS 25.466 [10], Annex B “Assigned fields for additional data” and the corresponding Table B.2-1 (Table 6.3.6.2-1 in 3GPP TS 25.466 [10]) “Coding for operating bands in field 0x08” of 3GPP TS 25.466 [10] require alteration to accommodate the new LTE_FDD_1670_US frequency band parameters, as follows. 

Table 6.3.6.2-1: Coding for operating bands in field 0x08

	Bit no
	15
	14…10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	Operating band
	Res.
	Spare
	<TBA>
	Res.
	Res.-
	<TBA>
	<TBA>
	<TBA>
	<TBA>
	<TBA>
	Res.
	Res.


7
Summary of required changes to E-UTRA specifications
7.1
Required changes to 3GPP TS 36.101

Required changes in 3GPP TS 36.101 [6] are shown in Table 7.1-1.

Table 7.1-1: Required Changes for 3GPP TS 36.101 [6]

	Clause
	Description
	Description of change
	Proposed changes

	5.5
	Operating bands
	Add a new row for the band into Table 5.5-1.
	<TBA>

	5.6.1
	Channel bandwidths per operating band
	Add channel bandwidths 5 and 10 MHz for the band into Table 5.6.1-1.
	<TBA>

	5.7.3
	Carrier frequency and EARFCN
	Add a new channel numbering for the band into Table 5.7.3-1.
	<TBA>

	5.7.4
	TX–RX frequency separation
	Add a new row for the band into Table 5.7.4-1.
	<TBA>

	6.2.2
	UE Maximum Output Power
	Add a new row for the band into Table 6.2.2-1.
	<TBA>

	6.2.4
	UE Maximum Output Power with additional requirements
	(FFS) Add a new row for the band into Table 6.2.4-1.
	<TBA>

	6.6.2.2
	Additional Spectrum Emission Mask
	(FFS) Add new requirements for the band.
	<TBA>

	6.6.3.2
	Spurious emission band UE co-existence
	Add the band into Table 6.6.3.2-1 for mutual protection with E-UTRA Band 2, 4, 5, 10, 12, 13, 14 and 17.
	<TBA>

	6.6.3.3
	Additional spurious emissions
	(FFS) Add new requirements for the band.
	<TBA>

	7.3
	Reference sensitivity power level
	Add a new row for the band into Tables 7.3.1-1, 7.3.1-2, 7.3.2-1 and, when deems necessary, 7.3.1-3.
	<TBA>

	7.6.1
	In-band blocking 
	Add the band into Table 7.6.1.1-2.
	<TBA>

	7.6.2
	Out-of-band blocking
	Add the band into Table 7.6.2.1-2.
	<TBA>


7.2
Required changes to 3GPP TS 36.104

Required changes in 3GPP TS 36.104 [11] are shown in Table 7.2-1.

Table 7.2-1: Required Changes for 3GPP TS 36.104 [11]

	Clause
	Description
	Description of change
	Proposed changes

	5.5
	Operating bands
	Add a new row for the band into Table 5.5-1.
	<TBA>

	5.7.3
	Carrier frequency and EARFCN
	Add new channel numbers for the band into Table 5.7.3-1.
	<TBA>

	6.6.3
	Operating band unwanted emissions
	Add the band to Category A.
	<TBA>

	6.6.4.3
	Additional spurious emissions requirements
	Add a new row for the band into Tables 6.6.4.3.1-1 and 6.6.4.3-1x.
	<TBA>

	6.6.4.4
	Co-location with other base stations
	Add a new row for the band into Tables 6.6.4.4.1-1 and 6.6.4.4.1-2.
	<TBA>

	7.6.1
	General blocking requirement 
	Add the band into Tables 7.6.1.1-1, 7.6.1.1-1a, and 7.6.1.1-1b.
	<TBA>

	7.6.2
	Co-location with other base stations
	Add a new row for the band into Tables 7.6.2.1-1 and 7.6.2.1-2.
	<TBA>


7.3
Required changes to 3GPP TS 36.113

Required changes in 3GPP TS 36.113 [12] are shown in Table 7.3-1.

Table 7.3-1: Required changes for 3GPP TS 36.113 [12]

	Clause
	Description
	Description of change
	Proposed changes

	4.5.2
	Receiver exclusion band
	Add a new row for the band.
	<TBA>


7.4
Required changes to 3GPP TS 36.124

Required changes in 3GPP TS 36.124 [13] are shown in Table 7.4-1.

Table 7.4-1: Required changes for 3GPP TS 36.124 [13]

	Clause
	Description
	Description of change
	Proposed changes

	4.4
	Receiver exclusion band
	Add a new row for the band.
	<TBA>


7.5
Required changes to 3GPP TS 36.133

Required changes in 3GPP TS 36.133 [8] are shown in Table 6.5-1.

Table 7.5-1: Required changes for 3GPP TS 36.133 [8]

	Clause
	Description
	Description of change
	Proposed changes

	4.2.2.3
	Measurements of intra-frequency E-UTRAN cells
	Add the band to the band list for RSRP and SCH_RP.
	<TBA>

	4.2.2.4
	Measurements of inter-frequency E-UTRAN cells
	Add the band to the band list for RSRP and SCH_RP.
	<TBA>

	8.1.2.2
	E-UTRAN intra frequency measurements
	Add the band to the band list for SCH_RP.
	<TBA>

	8.1.2.3
	E-UTRAN inter frequency measurements
	Add the band to the band list for RSRP and SCH_RP.
	<TBA>

	8.1.2.5
	E-UTRAN OTDOA Intra-Frequency RSTD Measurements
	Add the band to the band list for PRP.
	<TBA>

	8.1.2.6
	E-UTRAN Inter-Frequency OTDOA Measurements
	Add the band to the band list for PRP.
	<TBA>

	9.1.2
	Intra-frequency RSRP Accuracy Requirements
	Add the band to the band list for RSRP.
	<TBA>

	9.1.3
	Inter-frequency RSRP Accuracy Requirements
	Add the band to the band list for RSRP.
	<TBA>

	9.1.5
	Intra-frequency RSRQ Accuracy Requirements
	Add the band to the band list for RSRP.
	<TBA>

	9.1.6
	Inter-frequency RSRQ Accuracy Requirements
	Add the band to the band list for RSRP.
	<TBA>

	9.1.9
	UE Rx – Tx time difference
	Add the band to the band list for RSRP.
	<TBA>

	9.1.10
	Reference Signal Time Difference (RSTD)
	Add the band to the band list for PRP.
	<TBA>

	A.9.1.1
	(RSRP) FDD Intra frequency case
	Add the band to the band list for Noc, RSRP, and Io.
	<TBA>

	A.9.1.3
	(RSRP) FDD—FDD Inter frequency case
	Add the band to the band list for Noc, RSRP, and Io.
	<TBA>

	A.9.2.1
	(RSRQ) FDD Intra frequency case
	Add the band to the band list for Noc, RSRP, RSRQ, and Io.
	<TBA>

	A.9.2.3
	(RSRQ) FDD—FDD Inter frequency case
	Add the band to the band list for Noc, RSRP, RSRQ, and Io.
	<TBA>


7.6
Required changes to 3GPP TS 36.141

Required changes in 3GPP TS 36.141 [14] are shown in Table 6.6-1.

Table 7.6-1: Required Changes for 3GPP TS 36.141 [14]

	Clause
	Description
	Description of change
	Proposed changes

	5.5
	Operating bands
	Add a new row for the band into Table 5.5-1.
	<TBA>

	5.7.3
	Carrier frequency and EARFCN
	Add new channel numbers for the band into Table 5.7.3-1.
	<TBA>

	6.6.3
	Operating band unwanted emissions
	Add the band to Category A.
	<TBA>

	6.6.4.5.4
	Co-existence with other systems in the same geographical area
	Add a new row for the band into Tables 6.6.4.5.4.1-1 and 6.6.4.5.4-1x.
	<TBA>

	6.6.4.5.5
	Co-location with other base stations
	Add a new row for the band into Tables 6.6.4.5.5-1 and 6.6.4.5.5-2.
	<TBA>

	7.6.5.1
	(Blocking) General requirement
	Add the band into Tables 7.6-1, 7.6-1a and 7.6-1x.
	<TBA>

	7.6.5.2
	Co-location with other base stations
	Add a new row for the band into Table 7.6-3 and 7.6-4.
	<TBA>


7.7
Required changes to 3GPP TS 36.307

Required changes in 3GPP TS 36.307 [7] are shown in Table 7.7-1.

Table 7.7-1: Required Changes for 3GPP TS 36.307 [7]

	Clause
	Description
	Description of change
	Proposed Changes

	New clause
	Band <TBA> Independent of Release
	Add a new clause to specify the extra requirements for UE conforming to earlier releases to support this band.
	<TBA>


7.8
Required changes to 3GPP TS 25.461

Required changes in 3GPP TS 25.461 [9] are shown in Table 7.8-1.

Table 7.8-1: Required changes for 3GPP TS 25.461 [9]

	Clause
	Description
	Description of change
	Proposed Changes

	4.3.7
	Operating bands
	Add a new row for the band in Table 4.3.7.1.
	<TBA>


7.9
Required changes to 3GPP TS 25.466

Required changes in 3GPP TS 25.466 [10] are shown in Table 7.9-1.

Table 7.9-1: Required changes for 3GPP TS 25.466 [10]

	Clause
	Description
	Description of change
	Proposed Changes

	Annex B
	Assigned fields for additional data
	Add an entry for the band in Table B.2-1.
	<TBA>


7.10
Required changes to 3GPP TS 25.101

Required changes in 3GPP TS 25.101 [15] are shown in Table 7.10-1.

Table 7.10-1: Required Changes for 3GPP TS 25.101 [15]

	Clause
	Description
	Description of change
	Proposed Changes

	6.6.3
	Spurious emissions
	Add the band DL frequency range into Tables 6.13 and 6.13A for UTRA Band <TBA>
	<TBA>


7.11
Required changes to 3GPP TS 25.104

Required changes in 3GPP TS 25.104 [16] are shown in Table 7.11-1.

Table 7.11-1: Required Changes for 3GPP TS 25.104 [16]

	Clause
	Description
	Description of change
	Proposed Changes

	6.6.3.3
	Co-existence with other systems in the same geographical area
	Add a new row for the band into Table 6.11.
	<TBA>

	6.6.3.4
	Co-existence with co-located and co-sited base stations
	Add a new row for the band into Tables 6.12 and 6.14.
	<TBA>

	6.6.3.9
	Co-existence with Home BS operating in other bands
	Add a new row for the band into Tables 6.20.
	<TBA>

	7.5.2
	Minimum Requirement - Co-location with GSM900, DCS 1800, PCS1900, GSM850, UTRA FDD and/or E-UTRA FDD
	Add a new row for the band into Tables 7.5C and 7.5E.
	<TBA>


7.12
Required changes to 3GPP TS 25.141

Required changes in 3GPP TS 25.141 [17] are shown in Table 7.12-1.

Table 7.12-1: Required Changes for 3GPP TS 25.141 [17]

	Clause
	Description
	Description of change
	Proposed Changes

	6.5.3.7.4
	Co-existence with other systems in the same geographical area
	Add a new row for the band into Table 6.38.
	<TBA>

	6.5.3.7.5
	Co-existence with co-located and co-sited base stations
	Add a new row for the band into Tables 6.39 and 6.41.
	<TBA>

	6.5.3.7.10
	Co-existence with Home BS operating in other bands
	Add a new row for the band into Tables 6.47.
	<TBA>

	7.5.5
	Blocking characteristics - Test Requirements
	Add a new row for the band into Tables 7.4N and 7.4Q.
	<TBA>


7.13
Required changes to 3GPP TS 37.104

Required changes in 3GPP TS 37.104 [18] are shown in Table 7.13-1.

Table 7.13-1: Required Changes for 3GPP TS 37.104 [18]

	Clause
	Description
	Description of change
	Proposed Changes

	6.6.1.3
	Additional spurious emissions requirements
	Add a new row for the band into Table 6.6.1.3.1-1.
	<TBA>

	6.6.1.4
	Co-existence with co-located and co-sited base stations
	Add a new row for the band into Table 6.6.1.4.1-1.
	<TBA>

	7.5.2
	Co-location minimum requirement
	Add a new row for the band into Table 7.5.2-1.
	<TBA>


7.14
Required changes to 3GPP TS 37.141

Required changes in 3GPP TS 37.141 [19] are shown in Table 7.14-1.

Table 7.14-1: Required Changes for 3GPP TS 37.141 [19]

	Clause
	Description
	Description of change
	Proposed Changes

	6.6.1.5.5
	Additional spurious emission requirements
	Add a new row for the band into Table 6.6.1.5.5-1.
	<TBA>

	6.6.1.5.6
	Co-location with other Base Stations
	Add a new row for the band into Table 6.6.1.5.6-1.
	<TBA>

	7.5.5.2
	Co-location test requirements
	Add a new row for the band into Table 7.5.5.2-1.
	<TBA>


7.15
Required changes to 3GPP TS 25.423
Required changes in 3GPP TS 25.423 [19] are shown in Table 7.15-1.

Table 7.15-1: Required Changes for 3GPP TS 25.423 [20]

	Clause
	Description
	Description of change
	Proposed Changes

	9.2.2.59
	Operating bands
	Add a new row for the band 
	<TBA>

	9.3.4
	Operating bands
	Add a new row for the band 
	<TBA>
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Project plan
8.1
Schedule and Work Task Status

The schedule and work task status for this work item are summarized in Table 8.1-1 below.

Table 8.1-1 Schedule and Work Task Status

	RAN4 Meeting and Date
	Work Tasks
	Status

	RAN4#62bis
	TR Skeleton
	Submitted

	
	Summary of required changes to E-UTRA specifications
	Submitted

	
	Band and channel arrangement
	Submitted


9
Open issues
<TBA>
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