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3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title:
Work Item Proposal: AWS-Extension band for LTE
Acronym: LTE_AWS_EXT
Unique identifier:

NOTE:
If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI. Please tick (X) the applicable box(es) in the table below:

	This WID includes a Core part
	X

	This WID includes a Performance part
	X


1
3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2
Classification of WI and linked work items
2.0
Primary classification
This work item is a …

	
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	X
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


NOTE:
Core, Performance and Testing parts of RAN WIs are usually Building Blocks.
If you are in doubt, please contact MCC.
2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … 
	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	X 
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
Stage 1

	Source of external requirements (if any)

	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2
Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 
Go to §3.

2.3.3
Stage 3
	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 

Go to §3.

2.3.4
Test spec

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5
Other
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification

To meet market demands, this WID presents an initial proposal to define a new band for AWS-Extension and to set up RF requirements for band combination to enlarge uplink operation bandwidth of the new band.  

The first part of this work is to define a new FDD E-UTRA band that extends the spectrum ranges of the Advanced Wireless Services 1 (AWS-1) blocks to include all three AWS-3 blocks, i.e., to take account of two AWS-3 spectrum blocks (1695-1710MHz and 1755-1780 MHz) for uplink/mobile operations and a AWS-3 spectrum block (2155-2180MHz) for downlink/base station operation. For the potential public interest benefits of extending across most AWS spectrums, this work also consider to add the AWS-4 downlink band (2180-2200 MHz) into the basic interoperability requirement of new band, as long as without technical impediments to doing so. Accordingly, the solution of new band should work towards, to extent technically practical, supporting interoperability across all of these AWS-1/3/4 bands (1695-1780 MHz and 2110-2200 MHz).

The second part of this work is to establish the RF requirements for two highly required features in order to operate service on the new band. The first one is to define RF requirements to enable a paired FDD spectrum operation within the new band, in which the paired spectrum blocks are in frequency ranges of 1710-1780 MHz as uplink and 2110-2180 MHz as downlink. And, the second requirement is to define RF requirements to support intra-band non-contiguous uplink carrier aggregation to enlarge uplink operation bandwidth for LTE. 

The motivations of this proposal are to promote an extended AWS operation band and enlarge its uplink operation bandwidth that will bring following benefits:
· Support interoperability across most AWS-1/-3/-4 bands (1695-1780 MHz and 2110-2200 MHz)

· Efficient use of the AWS-3 2x25 megahertz, in conjunction with the AWS-1 spectrum

· Facilitate mobile broadband services with wider contiguous spectrums
· Maximize the total uplink peak data rate and provide a higher quality of uplink service

· Ensure common standard requirements across AWS-1/-3/-4 spectrums  

· Reducing fragmentation of E-UTRA bands
We propose this work item to start RAN4 work on the operating band requirements.

Previously, the deployment of the LTE technology in the band AWS-3 could not be accommodated due to technical and operational constraints present in FCC regulations. Now, FCC has established rules for paired FDD operations of 1710–1780 MHz band with the 2110–2180 MHz band, and FCC also set up the rule for unpaired uplink operation of 1696-1700MHz band in Report and Order [1] for the license AWS-3 band. The band operations are under rules similar to those applied to AWS-1.  
The frequency ranges of AWS-3 band will be as follows (see Figure 1 below):

· Uplink:

1695-1710MHz and 1755-1780MHz, 

· Downlink: 
2155-2180MHz

Figure 1: United States AWS-3 Band Plan
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4 Objective

The first objective of this work is to define a new FDD E-UTRA band which extends the current AWS-1 spectrum to include all AWS-3 spectrum blocks and take in the AWS-4 downlink spectrum block, in which the uplink spectrum ranges are 1695-1780MHz, and the downlink spectrum ranges are 2110-2200MHz. The work should aim as, to the extent practical, supporting interoperability across all of these AWS-1, AWS-3 and AWS-4 (only downlink) bands.

The second objective of this work is to establish the RF requirements for following two highly required features,

· Define RF requirements to enable a paired FDD frequency operation, in which frequency range 1710-1780 MHz is for uplink and 2110-2180 MHz is for downlink
· Define RF requirements to support intra-band non-contiguous uplink carrier aggregation to enlarge uplink operation bandwidth for LTE by utilizing an unpaired uplink block (1695-1710MHz).
The specification of technical requirements should take into account of following parts:

1.
Core requirements in RAN4 specifications 

2.
Performance requirements in RAN4 specifications

3.
Conformance testing in RAN5 specifications (to follow)
4.1
Objective of Core part WI 
The objectives of this work are the following:

· Define a new FDD E-UTRA band that utilizes spectrum ranges 1695-1780MHz as the uplink operating band, and spectrum ranges 2110-2200MHz as the downlink operating band.
· Define RF requirements to support a FDD paired frequency operation, in which the frequency range 1710-1780 MHz for AWS uplink operations is paired with 2110-2180 MHz for downlink operations.
· Define RF requirements to allow operation of unpaired uplink block (1695-1710MHz) to be intra-band non-contiguous uplink carrier aggregation with the paired uplink block (1710-1780 MHz) with following scenarios,
Table-1: Configurations and Bandwidth Sets for Non-Contiguous uplink CA

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	Uplink CA_B-xx -- B-uu *
	B_xx
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0



	
	B-uu
	
	
	Yes
	Yes
	Yes
	
	
	


Note: *
1) B-xx here indicates a paired uplink (1710-1780MHz) and downlink (2110-2180MHz) blocks. 
2) B-uu here indicates an unpaired uplink block (1695-1710MHz).

· Develop FDD channel arrangement for the new E-UTRA band 
· Develop FDD RF aspect requirements for the new E-UTRA band
· Specify RRC signalling changes that are necessary for the new E-UTRA band

· Generate CRs to the appropriate specifications and add conformance tests in RAN5 specifications (to follow).
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
The objectives of this work item are to add in the relevant RAN4 specifications the performance requirements, including 

· Study performance related aspects of the new E-UTRA band, and support 5MHz, 10MHz, 15MHz and 20MHz transmission bandwidth configuration 
· Study performance requirement for intra-band non-contiguous uplink carrier aggregation to perform 2CCs for uplink and 1CC for downlink
· Add the necessary performance requirements to support the new E-UTRA band 

· Generate CRs to the appropriate specifications
4.3
RAN time budget proposal

NOTE:
For WIs/SIs under RAN WG5 leadership this section is not filled out. Otherwise:
For a not yet approved WI/SI the rapporteur has to fill out the last row of the table(s) below up to the target date of the WI/SI (if necessary add further tables): Indicate the number of time units (1 TU ~ 2h), i.e. one value for each session/field. If no time unit is needed, leave the field empty.
Once the WI/SI is approved, the tables below will no longer be updated in the WI/SI description (i.e. the tables reflect the status of the initial approval). But changes can be proposed in the status report of the WI/SI.
	RAN #64
Q3/2014
RAN #65

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	
	
	
	
	
	
	72
	72
	72
	72
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	0.1
	
	0.1
	
	
	
	
	
	
	
	
	
	
	


	RAN #65
Q4/2014
RAN #66

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	
	
	
	
	
	
	72bis
	72bis
	72bis
	72bis
	
	
	
	
	
	
	73
	73
	73
	73

	
	
	
	
	
	
	0.1
	
	0.1
	
	
	
	
	
	
	
	0.1
	
	0.1
	


	RAN #66
Q1/2015
RAN #67

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	
	
	
	
	
	
	74
	74
	74
	74
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	0.1
	
	0.1
	
	
	
	
	
	
	
	
	
	
	


	RAN #67
Q2/2015
RAN #68

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	
	
	
	
	
	
	74bis
	74bis
	74bis
	74bis
	
	
	
	
	
	
	75
	75
	75
	75

	
	
	
	
	
	
	0.1
	
	0.1
	
	
	
	
	
	
	
	0.1
	
	0.1
	


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

NOTE:
In case further explanation of the time budget proposal is needed, then please explain this below.

additional comments to the time budget proposal:
5
Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects

9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X 
	X 
	
	

	No
	X 
	
	
	X 
	X

	Don't know
	
	
	
	
	


10
Expected Output and Time scale

	New specifications *

[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Comments for each spec.
By default a new specs can only be new for one of both parts.
	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	36.101
	
	E-UTRA; UE Radio transmission and reception
	RAN#68 (June 2015)
	Core Part

	36.104
	
	E-UTRA; BS Radio transmission and reception
	As above
	Core Part

	36.113
	
	E-UTRA; BS and repeater EMC
	As above
	Core Part

	36.124
	
	E-UTRA; EMC requirements for mobile terminals and ancillary equipment
	As above
	Core Part

	36.133
	
	E-UTRA; Requirements for support of RRM
	As above
	Core Part

	36.307
	
	E-UTRA; Requirements on User Equipments (UEs) supporting a release-independent frequency band
	As above
	Core Part

	36.331
	
	E-UTRA; RRC; protocol specification
	As above
	Core Part


	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	36.101
	
	E-UTRA; UE Radio transmission and reception
	RAN#68 (June 2015)
	Perf. Part

	36.104
	
	E-UTRA; BS Radio transmission and reception
	As above
	Perf. Part

	36.141
	
	Base Station (BS) conformance testing
	As above
	Perf. Part

	36.133
	
	E-UTRA; Requirements for support of RRM
	As above
	Perf. Part


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Comments for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.
11
Work item rapporteur(s)

Qualcomm Gene Fong (gfong@QTI.QUALCOMM.COM)
12
Work item leadership

RAN4
NOTE:
If this is a RAN WID including Core and Perf. part, then this WG specifies the WG leading the Core part.
RAN WG4 is by default leading the Perf. part.
13
Supporting Individual Members
	Supporting IM name

	Verizon

	US Cellular

	AT&T

	Qualcomm

	Alcatel-Lucent

	LG Electronics

	Motorola Mobility

	Samsung


[1] Federal Communications Commission FCC 14-31, March 31, 2014
form change history:
2013-12-06 v1.14.1 modified §11 to read: <FamilyName>, <GivenName>, (If the person is new to 3GPP work, give full contact coordinates, in particular, email address.)
2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.


v1.10.0: full circle

v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)

v1.4.0: offered to SA#23 for approval

v1.3.0: offered to CN#23, RAN#23 and T#23 for comments

DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list

DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members

DRAFT2 v1.3.0: 2004-01-29: Complete redraft:

v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
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