3GPP TSG RAN Meeting #70
RP-152223
Sitges, Spain, Dec. 7 – 10, 2015
revision of RP-151745
Source:
CMCC
Title:
New Work Item Proposal: Uplink capacity enhancement for LTE
Document for:
Approval

Agenda Item:
14.1.1

3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Title * : Uplink capacity enhancement 
Acronym * : LTE_UCAE
Unique identifier *
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)


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

	
	Uplink capacity enhancement
	


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)

	X
	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 *
3GPP E-UTRA is designed to operate for both downlink and uplink high speed data transmission. Currently, the capability of uplink transmission is less than downlink transmission in terms of peak data rate, spectral efficiency and capacity. This is due to many reasons, e.g.,

(1) Uplink modulation scheme is limited. Currently, 64QAM is supported for uplink transmission, while 256QAM is supported for downlink transmission. Hence, the uplink spectral efficiency and peak data rate are limited regardless of higher transmission power. 
(2) The uplink overhead of DM-RS is severe. Specifically, the uplink DM-RS occupy two OFDM symbols in one uplink PRB, which accounts for ~14.3% overhead. In consequence, the uplink capacity and peak data rate are limited when the uplink SINR is high.
The above mentioned factors limit the capability of uplink transmission for both FDD and TDD. For TDD, another limitation lies on that 
(3) the current UpPTS does not support PUSCH transmission, whose impact is evident for TDD configurations with less UL subframes than DL subframes, e.g., TDD configuration 2.

Enhancing uplink transmission by addressing the above limitations is promising from operator, terminal vendor and consumer perspective.
(1) Increasing the uplink spectral efficiency can reduce UE transmission duration. Hence, UE power consumption can be reduced, which results in better user experience in a smartphone popular era.
(2) Improving the uplink peak data rate helps for better user experience in a direct way.
(3) Currently, uplink throughput is limited for some practical TDD configuration. For example, TDD configuration 2, SSP=7, cat 6, 20MHz, there is a huge gap between downlink (110Mbps) and uplink (10Mbps) peak data rate. Therefore, enhancing the uplink throughput is important from UE perspective as well as network perspective.

Therefore, it is proposed to study and specify solutions for uplink transmission enhancement in terms of spectrum efficiency, peak data rate and capacity, in order to provide better user experience and operation efficiency.
4
Objective *
4.1
Objective of SI or Core part WI or Testing part WI

The objective within this work item is to specify support for three functionalities, so as to increase the uplink spectrum efficiency, peak data rate and capacity. The three functionalities are UL support of 256QAM, UL DM-RS overhead reduction for PUSCH transmission and support of PUSCH transmission in UpPTS. 

The detailed objectives of the work item are to specify:
· UL support of 256QAM modulation scheme [RAN1, RAN2, RAN4]
· Specify the MCS and TBS for 256QAM [RAN1]
· Specify new UE capabilities, the potential required RRC signaling, and UE categories supporting 25QAM [RAN1, RAN2]
· Introduce the EVM requirement and demodulation requirement of UL 256QAM [RAN4]
· UL support of single DM-RS OFDM symbol in one UL PRB for PUSCH transmission [RAN1, RAN4]
· Specify, if needed, the new TBS [RAN1]
· Specify new UE capabilities, the required signaling, and UE categories [RAN1, RAN2]
· Introduce the demodulation requirement [RAN4]
· UL support of PUSCH transmission in UpPTS [RAN1]
· Specify at least one new configuration of special subframe with DwPTS of 6 OFDM symbols, GP of 2 OFDM symbols and UpPTS of  6 OFDM symbols.
· Specify the PUSCH transmission in UL 6 OFDM symbols. 
· Backward compatibility with legacy UEs is maintained

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

	2
	
	
	
	
	
	
	
	
	


	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

	2
	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	
	
	
	
	


	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	94
	94
	94
	93
	80
	80
	80
	80

	2
	
	
	
	
	
	
	0.5
	
	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
	94bis
	94bis
	94bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	95
	95
	95
	94
	81
	81
	81
	81

	2
	
	
	
	
	
	
	0.5
	
	0.5
	2
	
	
	
	
	
	
	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
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Affected existing specifications *
[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


11

Work item rapporteur(s) *
Tong, Hui
Company: CMCC

Email:
tonghui@chinamobile.com

12

Work item leadership *
Primary: RAN1 WG1
Secondary: RAN WG4
13

Supporting Individual Members *
	Supporting IM name

	CMCC

	CATR

	CATT

	Coolpad

	Huawei

	Nokia Networks

	OPPO

	ZTE

	

	

	

	


form change history:
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"

