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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: LTE-WLAN Radio Level Integration

Acronym:

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
	

	This WID includes a Performance part
	


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 …

	X
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	
	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)

	
	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

Integrated eNB/AP small cells with co-located WLAN and LTE radios are an emerging industry trend, as they help reducing deployment costs by leveraging common infrastructure across different RATs. As many operators start deploying integrated small cells, the co-located scenario becomes increasingly important, thus justifying a full-optimized solution. 

3GPP/WLAN radio interworking Release-12 SI and subsequent WI approved by RAN#62 plenary provides the first and important step in this direction. Normative specifications resulting from this work improve both user QoE and network utilization for standalone eNodeB, NodeB and AP deployments.

The integrated scenario was part of the Release-12 WLAN/3GPP radio interworking SI, however RAN2 agreed to focus on solutions that address  standalone deployments first and the integrated scenario was not addressed in Release-12 due to lack of time.

We note that tighter integration and aggregation options between LTE and WLAN radios allow 3GPP RAN based anchoring of the WLAN carrier, wherein the 3GPP RAT serves as the control and mobility anchor for WLAN, bringing the advantages of LTE dual connectivity and carrier aggregation technologies to WLAN operation on un-licensed bands.  The benefits of this integrated architectures are manifold:

1. WLAN access network becomes a carrier within the E-UTRAN, hence is under full control of E-UTRAN. 

2. With eNB acting as mobility and control anchor, fast switching between the 3GPP and the WLAN accesses can be enabled for real-time response to dynamically changing radio conditions, and minimizing service interruption, without increase of the CN signalling (WLAN access becomes transparent to CN).
3. Tight integration and aggregation at radio level allows for more real-time joint scheduling of radio resources across the LTE and theWLAN networks thus improving user QoS as well as overall system capacity. User plane anchoring on the reliable LTE network allows for further performance improvements through LTE fall-back.
The benefits of integrated LTE-WLAN access can also be extended to non-collocated scenarios, where the eNB and AP may be connected through near-ideal backhaul links (similar to the benefits available for Release 12 dual connectivity scenarios).
The proposed study extends the Release-12 work to further improve LTE/WLAN interworking for integrated LTE-WLAN access scenarios, through tighter integration of WLAN within the LTE radio network. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objectives of the study are to identify and evaluate LTE-WLAN radio level integration solutions for the integrated LTE-WLAN small cell scenario. In this scenario, the eNB and the AP can be physically co-located or non-collocated where the interface between eNB and AP facilitates RAN level LTE-WLAN integration operation.. 
Solutions should address the following requirements:
1. Improve user QoE, including throughput, and reduce switching delay between the LTE and WLAN 
2. Improve system capacity and operator control

3. Reduce WLAN network deployment and management costs

4. Reduce CN signalling 

5. Co-exist with other WLAN/3GPP interworking solutions defined by RAN2, SA2 and CT1
6. Avoid IEEE 802.11 specification impacts 
7. Should not require WLAN-specific CN nodes and interfaces, e.g. WLAN aggregation should be transparent to EPC.
The study should address the following aspects: 
1. Study the architectural aspects of RAN based anchoring of WLAN with emphasis on solutions that improve throughput and reduce switching delay between LTE and WLAN
2. Study user plane aggregation aspects (e.g. aggregation at PDCP, RLC, MAC or other levels) and evaluate their performance
3. Study control plane aspects of aggregation solutions (e.g. RRC enhancements for network-controlled activation and de-activation) 
4. Together with SA3, study security aspects of aggregation solutions
5. Together with SA2, study CN impacts of aggregation solutions and co-existence aspects with WLAN/3GPP interworking solutions.
6. Study the aspects of UE WLAN layers and identify what information needs to be exchanged between LTE and WLAN.

7. Study how to maintain the current concurrent infrastructure of simultaneous LTE and Wi-Fi P2P communication, while aggregating LTE and Wi-Fi.  

4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
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 #63
Q2/2014
RAN #64

	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

	76bis
	76bis
	85bis
	85bis
	85bis
	83bis
	70bis
	70bis
	70bis
	70bis
	77
	77
	86
	86
	86
	84
	71
	71
	71
	71

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


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
	
	
	
	

	Don't know
	
	
	
	X
	X


10
Expected Output and Time scale

	New specifications [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	
	LTE-WLAN radio televel integration
	RAN2
	SA2, SA3
	
	
	

	
	
	
	
	
	
	


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 of the CR
	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.
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)
Sirotkin, Sasha
Company:
Intel Corporation
Email: sasha.sirotkin@intel.com


12
Work item leadership

Primary: RAN2
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

	Intel Corporation

	DISH Network

	Ip.access

	US Cellular

	Sprint

	Sony

	BlackBerry UK Limited

	


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"
