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ForwardThis 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     ScopeThe present document is a technical report for “Adding L-Band LTE for ATC of MSS in North America” work item, which was approved at 3GPP TSG RAN#47. The objective of this work item is to add L-Band 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     ReferencesThe 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-100338 “Adding L-Band LTE/UMTS for ATC of MSS in North America”, RAN#47


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].
Definition format

<defined term>: <definition>.
Noneexample: 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

<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].
UE
User Equipment

BS
Base station
UL
Uplink (Reverse Link)

DL
Downlink (Forward Link)

4
BackgroundL-Band is licensed by the FCC as:
· 1525 – 1559 MHz: Down-link (eNodeB transmit, UE receive)
· 1626.5 – 1660.5 MHz: Up-link (UE transmit, eNodeB receive)
In 2003, the FCC changed its rules to permit the use of the L-band (and other bands) by satellite operators to provide nationwide terrestrial service.  See - “Flexibility for Delivery of Communications by MSS Providers in the 2 GHz Band, the L-Band, and the 1.6/2.4 GHz Bands”, 18 FCC Rcd 1962 (2003)  

In 2004, the FCC granted SkyTerra a license to reuse its satellite spectrum to provide terrestrial service.  See - 19 FCC Rcd 22144 (2004).  The FCC further revised these rules in 2005 to facilitate the deployment of more robust terrestrial networks.  See - “Second Order of Reconsideration”, 20 FCC Rcd 4616 (2005).  

The Canadian government has approved similar rules to those adopted by the FCC.

Initially, Skyterra is planning on 5 & 10 MHz wide channel deployments, but this could change based on business needs.  Our LTE ATC deployment will adhere to all 3GPP terrestrial out-of-band requirements for spurious emissions including those for UE, BS, and UE-to-UE emissions as defined in 3GPP TS 36.101 for the US (i.e. Bands 2, 4, 5, 10, 12, 13, 14, 17)

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.
4.1
Task description
The purpose of this work item is to:
4.1.1     Study of Adding L-Band LTE for ATC of MSS in North America
4.1.2     Generate CRs to necessary 3GPP specifications
4.1.3       Generate a new technical report based on the study results.

The specific spectrum band to be studied is Band 24:
· 1626.5 – 1660.5 MHz: Up-link
· 1525 - 1559 MHz: Down-link
4.1.4    Generate CR’s to update the appropriate TSG RAN WG2 and WG3 documents
4.1.5     TSG RAN WG2 - study signalling issues related to Adding L-Band LTE
4.1.6     Any additional related issues.
5     Study of E-UTRA requirements5.1     Technical conditions for E-UTRA
<Text to be added>
5.2     Operating band and channel arrangement
<Text to be added>

5.3     Specific UE RF requirements
<Text to be added>

5.3.1     Maximum output power
<Text to be added>

5.3.2     Maximum output power with additional requirements

<Text to be added>

5.3.3     Spurious emissions
<Text to be added>

5.3.4     Reference sensitivity power level
<Text to be added>
6     Summary of required changes to E-UTRA specifications6.1     Required changes to TS 36.101
Required changes in TS36.101are shown in Table 6.1-1.

Table 6.1-1: Required Changes for TS36.101
	Clause
	Description
	Description of change

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

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

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

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

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

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

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

	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.

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

	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.

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

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


6.2     Required changes to TS 36.104
Required changes in TS36.104 are shown in Table 6.2-1.

Table 6.2-1: Required Changes for TS36.104

	Clause
	Description
	Description of change

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

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

	6.6.3
	Operating band unwanted emissions
	Add the band to Category A.

	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.

	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.

	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.

	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.


6.3     Required changes to TS 36.113

Required changes in TS36.113 are shown in Table 6.3-1.

Table 6.3-1: Required changes for TS36.113

	Clause
	Description
	Description of change

	4.5.2
	Receiver exclusion band
	Add a new row for the band.


6.4     Required changes to TS 36.124

Required changes in TS36.124 are shown in Table 6.4-1.

Table 6.4-1: Required changes for TS36.124

	Clause
	Description
	Description of change

	4.4
	Receiver exclusion band
	Add a new row for the band.


6.5     Required changes to TS 36.133

Required changes in TS36.133 are shown in Table 6.5-1.

Table 6.5-1: Required changes for TS36.133

	Clause
	Description
	Description of change

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

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

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

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

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

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

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

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

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

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

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

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


6.6     Required changes to TS 36.141
Required changes in TS36.141 are shown in Table 6.6-1.

Table 6.6-1: Required Changes for TS36.141

	Clause
	Description
	Description of change

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

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

	6.6.3
	Operating band unwanted emissions
	Add the band to Category A.

	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.

	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.

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

	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..


6.7 Required changes to TS 36.307
    <Text to be added>

6.8 Required changes to TS 25.461
Required changes in TS25.461 are shown in Table 6.7-1.

Table 6.7-1: Required changes for TS25.461
	Clause
	Description
	Description of change

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


6.9     Required changes to TS 25.466

Required changes in TS25.466 are shown in Table 6.8-1.

Table 6.8-1: Required changes for TS25.466
	Clause
	Description
	Description of change

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


7     Project plan
7.1     Schedule and Work Task Status
<Text to be added>
8     Open issues
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