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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:
SI: Study on enhancement of VoLTE
Acronym:
FS_LTE_eVoLTE
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
	


U.�. 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

Voice over LTE (VoLTE) is a key feature for LTE to provide voice service. With the quick migration from 2G/3G to LTE and the increasing marketing requirement for high-quality voice service, VoLTE is being deployed and launched by operators over the world, which makes VoLTE capability extremely important for operators.
Nowadays with the attractiveness of delivering HD (High Definition) voice and even full HD voice with higher performance and better experience than before, 3GPP specified a new voice codec named EVS (Enhanced Voice Services). EVS provides high voice quality over a wide range of rates, which allows the low EVS codec rates to still have good enough quality, and can be used in poor coverage environments and overload scenarios. EVS also has higher flexibility, with a wider rate range and full audio bandwidth, delivering speech quality that matches other audio inputs such as stored music, while offering high robustness to delay jitter and packet losses. 
One of the critical factors that may impact the user experience of VoLTE service is the voice codec configuration. As we know, operator needs to balance the voice codec rate and the network capacity. For example, a higher AMR voice code rate may provide a higher-definition voice call and accordingly a better user experience, however, the higher codec rate requires more radio resource allocation, which implies less available network capacity. Radio conditions may also impact the codec mode and codec rate. For example, in poor radio conditions, a lower codec rate may be used to reduce the packet loss and on the other hand, a higher codec rate can be used in good radio conditions to ensure a better user experience of the VoLTE call. Therefore, when VoLTEing, the voice codec should be determined based on integrated consideration of network capacity, radio conditions and user experience. Furthermore some of the features (e.g., radio condition) determining codec rate will be changed dynamically. Therefore, a flexible and efficient codec modification mechanism is useful and needed to fulfil such complex scenarios.
The E-UTRAN i.e., the eNB, is in the best position to trigger voice codec rate adaptation, so a RAN-based codec adaptation solution should be studied. Note that a RAN-based codec adaptation mechanism is already supported in UTRAN.
Besides the codec rate adaptation mentioned above, VoLTE is also not perfectly designed to fulfill the voice specific requirements and to take full advantage of EVS codec when it comes to coverage aspects. HD voice quality strongly relies on the radio transmission reliability, which may be critical in certain environments, such as indoor situations. RAN1 previously enhanced coverage specifically for 328bits MAC PDUs of AMR12.2kbps and did not consider EVS, which can provide better quality with lower codec rates such as, for example7.2kbps with 224 bits MAC PDUs. Therefore it seems useful to study possible improvements in the coverage enhancements area.

In addition voice Mobile Terminating access or voice related signaling may not be guaranteed as high priority under congestion conditions, where call drop probability during mobility will increase, which will adversely impact user experience. For example although voice bearer QCI=1 can be differentiated from other bearers, the voice access procedure and the SIP signaling before and during the session cannot be treated with higher priority, and this might impact the session quality, such as increased call setup delay. Some enhancements on VoLTE signaling will help the operators to improve user experience.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this study item is to investigate the potential RAN enhancements to:

· enable VoLTE codec mode and codec rate selection and change over E-UTRA;
· improve the voice quality perceived by the user by reducing packet loss or allowing the use of higher codec rate;
· prioritize voice access and/or voice related signaling and reduce call drop probability;
The study on enhancement should be considered in the following areas:
· Investigate mechanisms that are applicable to different codec types including AMR and EVS in both downlink and uplink to enable (RAN2-led):
· Codec mode and rate selection at call setup

· Codec rate adaptation during an on-going call.

· Coder adaptation can be triggered cell-wide or on a per-UE or per DRB basis

· Up/down-side tuning of codec rate
· Enhancements that improve the voice quality perceived, focusing on (RAN1-led):

· The coverage enhancement techniques (if possible trying to re-use what has been already discussed in previous releases) 
· Further enhanced HARQ for TTI bundling beyond Rel-12 enhancements 
· Enhancements to prioritize voice Mobile Terminating access and/or voice related signaling and reduce call drop probability (e.g. potential call drop during mobility) by VoLTE signalling enhancement (RAN2, RAN3).

Note: The focus should be on the E-UTRAN based enhancement. The expected solution should have no or minor impact on the core network, but other WGs, e.g. SA4 should be kept involved and informed of the status of the work as it progresses, if necessary.

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.
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 #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
	
	
	0.5
	
	
	
	
	1
	
	1
	
	
	0.5
	
	
	
	


	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
	
	
	0.5
	
	
	
	


	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

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	97
	95
	82
	82
	82
	82

	
	
	
	
	
	
	
	
	
	


	RAN #75
Q2/2017
RAN #76

	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

	88bis
	88bis
	97bis
	97bis
	97bis
	95bis
	82bis
	82bis
	82bis
	82bis
	89
	89
	98
	98
	98
	96
	83
	83
	83
	83

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	RAN #76
Q3/2017
RAN #77

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	90
	90
	99
	99
	99
	97
	84
	84
	84
	84

	
	
	
	
	
	
	
	
	
	


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

	TR 36.8yz
	Study on Voice  Enhancement for LTE
	RAN2
	RAN1, RAN3
	
	RAN#73, September  2016
	

	
	
	
	
	
	
	


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)
Chen, Zhuo
Company: CMCC
Email:    chenzhuo@chinamobile.com
Guo, Yi
Company:
Huawei

Email:
yi.guo@huawei.com
Zhu Jianchi
Company:
China Telecom

Email: 
zhujc@ctbri.com.cn
12
Work item leadership

Primary: RAN WG2
Secondary: RAN1, RAN3
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

	CMCC

	ASUSTek

	Bell

	CATR

	CATT

	China Telecom

	China Unicom

	Coolpad

	Huawei

	HiSilicon

	ITRI

	KPN

	KT

	Kyocera

	MediaTek

	OPPO

	Potevio

	Qualcomm Incorporated

	SoftBank

	SouthernLINC Wireless

	Sprint

	Telecom Italia

	Telenor

	Telus

	U.S. Cellular

	[Verizon]

	Xinwei

	ZTE


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"
