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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:
Signalling reduction for always-connected UEs in LTE
Acronym:
LTE_AC_SigRed
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 …

	
	Study Item (go to 2.1)

	X
	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

The range of applications utilising current LTE networks continue to expand and is predicted to remain so in the coming years. Numerous applications require that an always-on mobile-broadband experience is seamlessly delivered to the end users. From RAN perspective, one option is to release the UE’s RRC connection after a period of inactivity. However, frequent transitions between RRC_IDLE state and RRC_CONNECTED state are undesirable because this will cause excessive signalling overhead both on the air interface and on network interfaces. Transitions from RRC_IDLE state to RRC_CONNECTED state also cause service delay. Another option is to maintain the UE’s RRC connection for long periods of time, possibly permanently after the UE was powered on, which has been recognized, during studies in previous releases, to be a very efficient way to handle the UEs. This is particularly attractive considering that the eNB capacity on UE context storage is increased nowadays, even for very large connected user populations.
Nevertheless, the cost of mobility in RRC_CONNECTED state is higher than that in RRC_IDLE state. Furthermore, for UEs with infrequent traffic, there may be no data activity for a period during which several handovers across several cells occur (especially in hotspot areas where small cells are deployed). This causes unnecessary RRC signalling overhead for UE context establishment and unnecessary network signalling overhead for path switch in each of the involved cells. Among other factors, UE battery lifetime is also reduced by the amount of RRC signalling sustained. 
It is therefore beneficial to identify and specify enhancements for UEs in RRC_CONNECTED state to allow LTE to provide improved always-on connectivity at the RAN level.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this Work Item is to identify and specify mechanisms that allow LTE to provide improved always-on connectivity at the RAN level. The identified enhancements will allow better trade-offs between user experience, UE battery consumption and signaling overhead. 

In the initial phase of the Work Item, identify necessary enhancements in the following areas for UEs in RRC_CONNECTED state that are temporarily inactive: 
1. Enhancements to reduce the RRC signalling overhead as well as the network signalling overhead.
2. Enhancements to enable a more efficient system resources management, considering potentially a large user population in connected mode.
3. The above enhancements should enable optimisations on UE power consumption.
The extended DRX cycle of 10.24s for RRC_CONNECTED UEs that was introduced in Rel-13 should be considered when identifying the enhancements.

Then, based on the outcome of the initial phase, the Work Item will:
1. Specify the enhancements that demonstrate sufficient benefits.
2. Discuss the necessity of introducing a new RRC state to facilitate the UE behaviour description after the enhancements are specified.
If necessary, cooperate with SA2 on network interface aspects and cooperate with RAN4 on RRM aspects.

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 #70
	
	Q1/2016
	
	RAN #71

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	84
	84
	93
	93
	93
	91
	78
	78
	78
	78

	
	
	1
	
	
	1
	
	
	
	


	RAN #71
Q2/2016
RAN #72

	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

	84bis
	84bis
	93bis
	93bis
	93bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	94
	92
	79
	79
	79
	79

	
	
	1
	
	
	1
	
	
	
	
	
	
	1
	
	
	1
	
	
	
	


	RAN #72
	
	Q3/2016
	
	RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	95
	93
	80
	80
	80
	80

	
	
	1
	
	
	1
	
	
	
	


	RAN #73
Q4/2016
RAN #74

	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

	86bis
	86bis
	95bis
	95bis
	95bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	96
	94
	81
	81
	81
	81

	
	
	1
	
	
	1
	
	0.5
	
	
	
	
	1
	
	
	1
	
	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

	Don't know
	
	
	
	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

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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
	
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2
	RAN#74

	Core part

	36.306
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities
	RAN#74

	Core part

	36.321
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification
	RAN#74

	Core part

	36.331
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN#74

	Core part

	36.413
	
	Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)
	RAN#74
	Core part

	36.423
	
	Evolved Universal Terrestrial Radio Access Network
(E-UTRAN); X2 application protocol (X2AP)
	RAN#74
	Core part

	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);
Requirements for support of radio resource management
	RAN#74
	Core part, potentially impacted


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)
Yang Xiaodong
Company:
Huawei

Email:
xiaodong.yang@huawei.com
12
Work item leadership

Primary: RAN WG2

Secondary: RAN WG3
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

	Huawei

	HiSilicon
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