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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:
Multicarrier Load Distribution of UEs in LTE
Acronym: LTE_MC_Load
Unique identifier:
670056
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

Deploying multiple carriers is one of the most common solutions to address the ever increasing capacity needed in cellular networks, especially at traffic hotspots. This requires a balanced load among the multiple LTE carriers for efficient operation and optimal resources utilization. Load balancing across multiple carriers should consider a variety of deployment scenarios arising due to different capacities and the different numbers of the carriers available in a given area, especially when non-contiguous spectrum with multi-carriers of different bandwidths of different bands is involved, resulting in different number of carriers with different capacities in different areas. 

For idle mode, it is observed that there is a strong correlation between the idle mode UE density and the active UE traffic load in a EUTRAN cell. Hence, control of the idle mode UE distribution is an essential element for traffic load balancing. However, it is difficult to conduct idle-mode load balancing by the current specified mechanisms such as adjusting the reselection measurement threshold, broadcast or dedicated priorities.  Furthermore, the deficiency in the current idle mode load balancing mechanisms has led to the partial reliance on redirection or handover (HO) after call establishment for load balancing. This has led to many more active redirections/HOs, increasing signaling load and HO failure rates. Additionally, even if load balance is achieved by HO and redirection, the situation will only last for a short period of time since UE will eventually follow idle mode cell reselection rules. The situation is worse in HetNet scenarios where the load in the different small cells at same frequency layers might be different leading to ping-pongs and uneven idle UEs distribution. 

On the other hand, for connected mode, an ideal load balanced network should try to minimize active traffic overload probability while maximizing user throughput. However, current RSRQ based measurements as the HO and reselection metric may not be a good representation of the achievable throughput. Other measurements such as SINR may be more appropriate for load-balancing active traffic so as to achieve optimal throughput for the user, while simultaneously avoiding unnecessary HO or redirections.

In summary, load balancing should preferably be achieved already at RRC connection setup to minimize the need for load-triggered HO or redirection during connected mode, implying that pro-active control of the UE distribution in both idle and connected modes is of utmost importance. Additional efforts need to be made to addressing heterogeneous network scenarios.  Other measurement quantities could be considered for better representation of the achievable throughput.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
4.1
Objective of SI or Core part WI or Testing part WI

The objective of the WI is to look at solutions providing better distribution of idle UEs amongst multiple LTE carriers so as to minimize the need for load-triggered HO or redirection of UE during connected mode.  HetNet deployment scenarios should be considered.  Additional measurement quantities for evaluation of achievable cell throughput can be evaluated.

The WI should first have a study phase to look at:

· Limitations of the current mechanisms and measurement quantities for redistribution of UEs amongst multiple LTE carriers. 
Based on the analysis of the study phase, the WI should provide solution(s) for:
· To redistribute RRC Idle UEs amongst LTE carriers that minimize the need for load triggered HO or redirection of UE during connected mode 

· Carriers with different cell load, bandwidth and capabilities should be considered.

· Both homogeneous and heterogeneous deployment scenarios should be considered
· New measurement quantities, e.g. SINR, for better estimation of user throughput should be evaluated and introduced, if needed

The solutions should not adversely impact UE power consumption and should avoid increasing ping-pongs for high speed UEs between carriers.
Work plan of this WI:

Q2/2015: 

RAN2#89bis and RAN2#90 meeting:

Study the limitations of the current mechanisms and measurement quantities, for redistribution of UEs amongst multiple LTE carriers

Provide input to RAN1/4 on the new measurement quantity.
Q3/2015: 
RAN2#91:

Provide solution(s), based on the study phase, to redistribute RRC Idle UEs amongst LTE carriers that minimize the need for load triggered HO or redirection of UE during connected mode considering following aspects:

1. Carriers with different cell load, bandwidth and capabilities

2. Homogeneous and heterogeneous deployment scenarios

3. New required measurement quantity as concluded in previous meetings, if any.

RAN4#76:

Based on input from RAN2, evaluate the details of core requirements for the new measurement quantity.
Q4/2015: 
RAN2#91bis and RAN2#92:

Specify the concluded solution(s) and approve the corresponding CR(s).

RAN4#76bis:

Introduction of the core requirements for the new measurement quantity.

RAN1#83:

Capture the definition of the new measurement quantity in RAN1 specifications.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
Q4/2015: 
RAN4#77:

Define the needed performance requirements for the new measurement quantity.

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.
For WI/SI already approved in the past, 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 #69
Q4/2015
RAN #70

	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

	82bis
	82bis
	91bis
	91bis
	91bis
	89bis
	76bis
	76bis
	76bis
	76bis
	83
	83
	92
	92
	92
	90
	77
	77
	77
	77

	
	
	1
	
	
	
	
	0.5
	
	
	
	
	0.5
	
	
	
	
	
	
	0.5


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
	1st rsp. WG
	2nd 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 of the CR
	Approved at plenary#
	Comments

	36.300
	
	Overall description
	RAN#70
	

	36.133
	
	Requirements for support of radio resource management
	RAN#70
	

	36.214
	
	Physical layer – Measurements
	RAN#70
	

	36.304
	
	UE procedures in idle mode
	RAN#70
	

	36.331
	
	Radio Resource Control protocol specification
	RAN#70
	

	
	
	
	
	


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)
DU, Zhongda 

Company:
ZTE

Email: du.zhongda@zte.com.cn


12
Work item leadership

Primary: RAN WG2

Secondary: RAN WG4, RAN WG1

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

	China Telecom

	Alcatel Lucent

	Alcatel Lucent Shanghai Bell

	NTT DOCOMO, Inc.

	CMCC

	CHTTL

	KDDI

	HTC

	MediaTek Inc.

	Intel

	T-Mobile USA

	ZTE

	CATT

	III

	US Cellular

	ITRI

	Acer

	KT Corp.

	Softbank Mobile

	China Unicom

	Motorola Mobility

	CATR

	Samsung

	AsusTek

	Shanghai Tejet Com Technology

	NEC 

	Lenovo

	LG Electronics

	DISH Network

	Telecom Italia

	Potevio

	Fujitsu

	TELUS

	Lightsquared

	Kyocera

	IAESI

	Sequans

	Qualcomm Incorporated

	InterDigital


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"
