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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:	Study on New LTE Frame Structure for TDD
Acronym: NFS_LTE_TDD
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
	



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
It can be expected that the new available large spectrum block for 4G evolution and 5G is from higher frequency band (e.g. above 3G) and most of the available spectrums are unpaired. TDD is promising for spectrum in higher frequency band due to no requirement for paired frequency band, channel reciprocity for MIMO and cost-effectiveness. 4G evolution should aim to enable higher performance like higher data rate and lower latency, which requires continued improvement for TDD. A proper design of the frame structure for TDD is fundamental.
MIMO is a very important technique to increase spectrum efficiency, capacity and coverage. Channel reciprocity based on SRS in TDD can improve the performance of MIMO, especially for Massive MIMO. Fast SRS transmission and channel tracking can get more gain from better link adaptation for MIMO. In the existing TDD system, SRS can be transmitted only in UpPTS and uplink subframe, and channel state information can be reported only in uplink subframe. For a TDD UL/DL configuration with large amount of downlink subframes, SRS transmission and channel state information feedback would be very slow. In order to maximize the benefit from MIMO, especially from Massive MIMO, enabling fast SRS transmission and channel tracking is promising. A proper new frame structure for TDD can achieve it.  
Due to the existing frame structure design, the HARQ RTT is long in the existing TDD system, because downlink HARQ-ACK feedback can be performed only in uplink subframe and uplink HARQ-ACK feedback can be performed only in downlink subframe and DwPTS. A proper frame structure can shorten the HARQ RTT, which can improve the user perceived throughput, especially for small packets. 
In order to enable higher performance in 4G evolution, it is necessary to match the resource with the instantaneous traffic situation better, which requires better utilization of dynamic TDD. Based on the current TDD frame structure, the HARQ timing varies with the TDD UL/DL configurations due to the existing frame structure, which results in that the UL/DL configurations that can dynamically be used are limited and related to a reference UL/DL configuration in dynamic TDD.  
Latency is one of the important performance metrics and low-latency services would be more and more important for communication system. A new SI on latency reduction for LTE was approved and is under discussion in 3GPP. The latency is determined by several factors with two of them related to frame structure, frame alignment and HARQ RTT. A proper frame structure can provide better frame alignment for shorter TTI and shorten the HARQ RTT. 
In order to further enhance TDD in 4G evolution, a proper design of the frame structure is fundamental. Therefore it appears necessary to study a new frame structure for TDD.

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The study is to identify benefits of a new frame structure for TDD. The objectives of the study are:
Study the new frame structure for TDD which contains new subframe types with both
· symbol(s) for downlink transmission including physical layer control channel(s), and
· symbol(s) for uplink transmission including physical layer control channel(s)
take into account:
· Fast SRS transmission and fast uplink control information feedback 
· Short HARQ RTT and uniform HARQ timing
· Better utilization of dynamic TDD
· Lowering latency  
· Backward compatibility shall be preserved and forward compatibility shall be considered 
· Evaluate the benefits of the new frame structure [RAN1]
· Identify the proper simulation assumptions, including traffic models
· Identify the related specification impacts for:  
· Physical layer signal and channel design [RAN1]
· Physical layer procedures [RAN1]
· Related work for RAN2, RAN3 and RAN4 

Workplan:
· First quarter:
· Identify candidate frame structure enhancements [RAN1]
· Identify simulation assumptions [RAN1]
· Second quarter:
· Conclude on performance evaluations of candidate solutions [RAN1]
· Conclude on specification impact of candidate solutions [RAN1, RAN2, RAN3, RAN4]

4.2	Objective of Performance part WI

4.3	RAN time budget proposal 

	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
	
	0.5
	
	
	0.5
	
	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

	2
	
	0.5
	
	
	0.5
	
	0.5
	
	



L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

5	Service Aspects

6	MMI-Aspects

7	Charging Aspects

8	Security Aspects

9	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	X
	

	No
	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

	TR36.xxx
	Feasibility Study on New Frame Structure for TDD
	RAN1
	RAN2, RAN3, RAN4
	
	RAN #72
	


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)

Yongxia Lyu
Company: Huawei
Email: lvyongxia[at] huawei [dot] com

Zhisong Zuo
Company: ZTE
Email: zuo[dot]zhisong[at]zte[dot]com[dot]cn

12	Work item leadership

Primary: RAN WG1
Secondary: RAN WG2

13	Supporting Individual Members
	Supporting IM name

	Huawei

	HiSilicon

	ZTE

	Nubia

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


form change history:
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2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
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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 
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v1.4.0: offered to SA#23 for approval
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DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members
DRAFT2 v1.3.0: 2004-01-29: Complete redraft:
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2002-07-04: "USIM" box changed to "UICC apps"

