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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:
Load Balance Enhancements 
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
	X

	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

With the increasing traffic load over the wireless networks, operators are starting to employ multiple carriers as a common solution to cope with the overload issue, especially in the hotspots, which requires efficient and smart load balance mechanisms among different carriers and different cells to achieve high efficient utilization of available spectrum resources and also efficiently solve the overload problem at the same time. Especially, when non-contagious spectrum with multi-carriers of different bandwidth is involved, different areas may be covered by different number of carriers of different bands. It is more important to have balanced load among different carriers and cells to allow most efficient utilization of the available spectrum resource.
Currently, there are several methods existing from 3GPP Release 8 for IDLE mode and CONNECTED load balance. However, considering the up-to-date traffic and network deployment scenarios and operators’ requirements, there are limitations of existing mechanisms:
For IDLE mode load balance:

The limitations of existing cell reselection mechanism including the limitation of reselection mechanism with broadcast/dedicated priorities and reselection measurement threshold adjustment are summarized below:

· For the reselection mechanism with broadcast priorities, most idle UEs of all the carriers with lower priorities will try to reselect to the cell of a carrier with the highest priority and priority adjustment may cause the swings of the loading surge among the carriers. And also the priority adjustment of carriers should not be so easy since there might be multiple neighboring cells which have the same carrier frequency but with different load.

· For the reselection mechanism with dedicated priorities, since dedicated priorities can only be assigned at the time of a UE goes idle, for a moving idle UE, the assigned dedicated priorities cannot address the issue that traffic load changes over time and location, e.g. f1 is loaded heavily in cell 1 but loaded lightly in cell 2; more dynamic dedicated priorities’ updating mechanism may lead to unacceptable signaling overhead, i.e. the signaling for paging and connection setup/release are required.

· For the mechanism with reselection measurement threshold adjustment, the adjustment will lead to changing of the cell’s coverage size which needs to meet the coverage requirement and analyse the interference impact; due to the uneven distribution of the UEs over different geographic areas, it is actually difficult to use the reselection threshold to balance the loading.
· Different small cells of the same or different carriers may have different load condition, as a result they may have different load balance requirement relative to the macro cell carriers and other small cell carriers, which cannot be solved by existing load balance mechanism.
For CONNECTED mode load balance:

RSRQ is typically used as a measurement quantity for inter-frequency handover. While RSRQ is a sufficient metric for mobility oriented handover to learn the poor service quality on the serving cell, it may not always result in achieving the high throughput for the load balancing purpose.
Thus, some enhancements for both IDLE mode and CONNECTED load balance are needed.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this Study Item is to study potential enhancements for both IDLE mode and CONNECTED load balance mechanisms to achieve smart and high efficient load balance between multiple carriers and different cells in the same and/or different carriers.
The study should try to solve the following issues:

· The broadcast priorities for IDLE mode load balance may cause the swings of the loading surge among the carriers and heavy signalling overhead.

· The assigned dedicated priorities for IDLE UE cannot address the dynamically changed traffic load over time and location.

· In the heterogeneous network deployment, the uneven load status of small cells in the same carrier and macro cells in the different carrier may cause ping-pong offloading or lack offloading.

· In the CONNECTED mode, using RSRQ as the metric may not be sufficient to achieve the high throughput for the load balancing purpose.
4.2
Objective of Performance part WI
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.
	Q4/2014

	RAN
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4

	65
	78bis
	
	87bis
	 
	 
	85bis
	72bis
	79
	
	88
	 
	 
	86
	73

	
	
	
	1.5
	
	
	
	
	
	
	1.5
	
	
	
	


	Q1/2015

	RAN
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4

	66
	80
	
	89
	 
	 
	87
	74

	
	
	
	1.5
	
	
	
	


L: LTE, U: UMTS, J: Joint
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
	

	Don't know
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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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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)
Wei HONG, China Telecom, hongwei@ctbri.com.cn
12
Work item leadership

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
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