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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 already 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, which maybe not necessary when uplink SINR is high and constraint the further improvement of uplink capacity and spectrum efficiency.
(3) Frequency scheduling granularity is a bit rough serving for infrequent small packet service in mobile UE, considering at least 12 subcarriers as per PRB granularity is defined for both uplink and downlink scheduling. In addition, uplink coverage can also be improved by defining finer granularity referring to current experience in eMTC and NB-IoT.
The above mentioned factors limit the capability of uplink transmission for both FDD and TDD. For TDD, another limitation lies on that 
(4) Current UpPTS does not support PUSCH transmission, due to the maximum number of OFDM symbols in UpPTS is defined up to 2 since Rel-8 till Rel-12, it is most of a compromise between performance between Rel-8 timeline. Today, it is time to support PUSCH transmission in special subframe on top of the application of additional SRS transmission in special subframe introduced in Rel-13 to better utilize all available uplink spectrum resource.
Enhancing uplink transmission by addressing the above limitations is expected to further improve the spectrum efficiency and user experience:
(1) Increasing the uplink spectral efficiency, e.g, higher modulation scheme and make full use of available resource, as well as transmission occasion, e.g., new uplink transmission resource and finer resource allocation granularity, can reduce UE transmission duration. 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.
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 less DM-RS resource in one UL PRB for PUSCH transmission [RAN1, RAN4]
· Specify, new DMRS pattern [RAN1]
· 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 finer frequency granularity
· Specify mechanism for supporting finer frequency granularity for UL transmission.[RAN1]
· Specify the related RRC signaling and UE capabilities. [RAN2]
· UL support of PUSCH transmission in special subframe [RAN1]
· Specify mechanism for supporting PUSCH transmission in special subframe with DwPTS of 6 OFDM symbols, GP of 2 OFDM symbols. [RAN1, RAN2]
· 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 #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
	89bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	90
	92
	79
	79
	79
	79

	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
	91
	93
	80
	80
	80
	80

	1
	
	
	
	
	
	
	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
	95bis
	95bis
	91bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	92
	94
	81
	81
	81
	81

	1
	
	
	
	
	
	
	
	
	
	1
	
	1
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	89
	95
	82
	82
	82
	82

	1
	
	1
	
	
	
	
	1
	
	1


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

	36.211
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Physical Channels and Modulation
	
	Core Part

	36.212
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding
	
	Core Part

	36.213
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures
	
	Core Part

	36.300
	
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2
	
	Core Part

	36.306
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities
	
	Core Part

	36.321
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification
	
	Core Part

	36.331
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	
	Core Part

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); 
User Equipment (UE) radio transmission and reception 
	
	Core Part

	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	
	Core Part

	36.104
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	
	Core Part

	36.141
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing
	
	Core Part

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); 
User Equipment (UE) radio transmission and reception 
	
	Performance Part

	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	
	Performance Part

	36.104
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	
	Performance Part

	36.141
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing
	
	Performance Part


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
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