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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:
Small cell enhancements-physical layer aspects-core part
Acronym: LTE_SC_enh_L1
Unique identifier:
620141
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
	X


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)

	
	Feature (go to 2.2)

	X
	Building Block (go to 2.3)

	X
	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)

	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

Further enhancements for indoor and outdoor scenarios using low-power nodes were identified as one of the most important topics in the 3GPP workshop on Rel-12 and onward. According to this big interest in small cell enhancements, scenarios and requirements for small cell enhancements were studied and captured in TR36.932. Taking into account these scenarios and requirements, potential technologies of physical-layer aspects for small cell enhancements were studied and captured in TR 36.872.

For small cell spectrum efficiency enhancement, multiple improvement mechanisms were evaluated thoroughly during the study item, including downlink higher-order modulation, overhead reduction and control signaling enhancement. Different benefits were observed for each of the above mechanisms in some scenarios, and downlink 256QAM is prioritized among the mechanisms. It was recommended in the study that for spectrum efficiency improvement,

· RAN1 finds DL higher order modulation, i.e. 256QAM, beneficial in evaluated indoor sparse small cell scenarios with low mobility, and recommends to supports DL higher order modulation, i.e. 256QAM.
For small cell efficient operation enhancement, small cell on/off with discovery enhancement and radio-interface based synchronization were investigated and evaluated comprehensively, with the following observations: 

· RAN1 finds it beneficial to introduce the small cell on/off transition time reduction depending on the detailed scheme, and the gain increases with decreasing transition time. 
· To support an enhanced transition time reduction, discovery procedure/signal(s) is needed. If new discovery mechanism is defined for small cell on/off, it may be used for other purposes without further optimization.
· Although cells with reduced time scale of small cell on/off are not expected to be able to serve legacy UEs without performance loss, there is no problem in mixing legacy UEs and small cell on/ off in the same carrier. In addition, the cells with legacy UEs not operating with reduced time scale of small cell on/off may obtain performance gain by cells with reduced time scale of small cell on/off.
It is beneficial to support radio interface based inter-cell synchronization for cases when other methods such as GNSS or synchronization over backhaul are not available. Network listening solutions have been considered and evaluated. For the deployment among the cells of different TDD operators deployed in the same band and same region, mechanisms to facilitate inter-operator synchronization should be considered.
4
Objective
This is a parent WI for specification of small cell enhancements for physical layer aspects in the following parts: 

a.
RAN1, RAN2, and RAN3 specifications

Core requirements in RAN4 specifications

b.
Performance requirements in RAN4 specifications

c.
Conformance testing in RAN5 specifications (to follow).
4.1
Objective of SI or Core part WI or Testing part WI
The work item is to specify the mechanisms for small cell enhancements in physical layer, to improve the spectrum efficiency for the UEs experiencing high geometry or low frequency-selective and time-selective fading channel, and to ensure the efficient operation of networks with small cell layers composed of small cell clusters, taking into account of the study documented in 36.872.
·  Spectrum efficiency enhancement with introduction of higher order modulation, i.e., 256QAM, in the downlink transmission, while keeping existing size of CQI feedback field and MCS indication.

·  Efficient operation with reduced transition time of small cell on/off in single-carrier or multi-carrier operation, with enhanced discovery of small cells

· Can use existing handover, CA activation/deactivation, dual connectivity (if supported) procedures. New L1 procedure for activated Scell operating on/off can further reduce transition time depending on the detailed solutions
· Discovery procedure/signal(s) are needed
· Cells operating a cell on/off may transmit discovery signal(s) supporting at least for cell identification, coarse time/frequency synchronization, intra-/inter- frequency RRM measurement of cells and QCL. (Note that QCL is not always necessary or possible depending on the procedure.)
· This includes support of discovery and measurement enhancement(s) in DL and its usage in related procedures.

· Efficient radio interface based inter-cell synchronization, i.e. network listening, in single-carrier or multi-carrier operation, with specifying the down-selected solutions  

· Be able to support multiple stratum level beyond 3 hops, e.g. 4 to 6 hops. The number of hops configured in the network is dependent on scenarios.
· Improve the achievable synchronization accuracy based on existing RSs, e.g. by improving the hearability of received RS for network listening at the target cells
· It should be applicable to small cell on/off and eIMTA, and inter-operator TDD deployment in the same band
· Specify the corresponding UE and eNode B core requirements in RAN4 for the above mechanisms and features.

· RF requirements to support downlink 256QAM, with consideration of the factors listed in the approved LS R4-134571
· Base-band and RRM requirements for efficient operation mechanisms
The work plan for the work shall be the following:

· RAN1 work (up to RAN#66): Specify physical layer aspects from RAN1#76 to RAN1#79
· Downlink 256QAM

· Small cell on/off and discovery

· Radio interface based inter-cell synchronization

· RAN2 work (up to RAN#66): Specification of Layer 2/3 protocol aspects based on RAN1 solutions, from RAN2#85bis to #88.
· Downlink 256QAM: RRC signaling, UE capability
· Small cell on/off and discovery: RRM procedure, RRC signaling
· Radio interface based inter-cell synchronization: RRC signaling if any decided in RAN1
· RAN3 work (up to RAN#66): Specify necessary signalling via network interface according to RAN1 suggestions, from RAN3#83bis to #86.
· Small cell on/off and discovery: signaling if any decided in RAN1
· Radio interface based inter-cell synchronization: signaling if any decided in RAN1
· RAN4 work (up to RAN#66): Specify any required modifications to UE and eNode B core requirements, from RAN4#70 to #73, including
· the necessary RF requirements of 256QAM,

· RRM requirements of efficient operation mechanisms, i.e. small cell on/off and discovery, radio interface based inter-cell synchronization

4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
Specify eNB and UE performance requirements for small cell enhancements-physical layer aspects as identified by the core part of this work item.
· Specify the RF conformance tests in 36.141 corresponding to the RF core requirements;

· Specify the RRM test cases corresponding to the RRM core requirements and to guarantee the system performance of the mechanisms and features specified in the core part; 

Specify the demodulation performance, CSI requirements and discovery requirements to verify the mechanisms and features specified in the core 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.

Initial time budget allocation: see RP-132073
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
	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

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

Physical Channels and Modulation
	RAN #66
	Core part

	36.212
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Multiplexing and channel coding
	RAN #66
	Core part

	36.213
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Physical layer procedures
	RAN #66
	Core part

	36.214
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Physical layer;

Measurements
	RAN #66
	Core part

	36.300
	
	Evolved Universal Terrestrial Radio Access (E-UTRA) 

and Evolved Universal Terrestrial Radio Access Network 

(E-UTRAN);

Overall description;

Stage 2
	RAN #66
	Core part

	36.321
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Medium Access Control (MAC) protocol specification
	RAN #66
	Core part

	36.306
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

User Equipment (UE) radio access capabilities
	RAN#66
	Core part

	36.331
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Radio Resource Control (RRC);

Protocol specification
	RAN #66
	Core part

	36.423
	
	Evolved Universal Terrestrial Radio Access Network (E-UTRAN);

X2 application protocol (X2AP)
	RAN #66
	Core part

	36.413
	
	Evolved Universal Terrestrial Radio Access Network

(E-UTRAN);

S1 Application Protocol (S1AP)
	RAN #66
	Core part

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

User Equipment (UE) radio transmission and reception
	RAN #66
	Core part

	36.104
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Base Station (BS) radio transmission and reception
	RAN #66
	Core part

	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Requirements for support of radio resource management
	RAN #66
	Core part

	36.443
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

M2 Application Protocol (M2AP)
	RAN #66
	Core part

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

User Equipment (UE) radio transmission and reception
	RAN #67
	Perf. Part

	36.104
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Base Station (BS) radio transmission and reception
	RAN #67
	Perf. Part

	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Requirements for support of radio resource management
	RAN #67
	Perf. Part

	36.141
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Base Station (BS) conformance testing
	RAN #67
	Perf. part


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)
Fan, Elean
Company:
Huawei Technologies
Email:
fanxiaoan@huawei.com
Dai, Xizeng
Company:
Huawei Technologies

Email:
daixizeng@huawei.com
12
Work item leadership

Primary: TSG RAN WG1

Secondary: TSG RAN WG2 and WG4

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

	CATR

	DoCoMo

	CMCC

	China Telecom

	China Unicom

	CATT

	Telecom Italia

	ETRI

	NSN

	IAESI

	Sharp

	Hitachi

	Mitsubishi Electric

	Mediatek

	Ericsson

	Alcatel Lucent

	Panasonic

	Deutsche Telekom

	AT&T

	KDDI

	III

	T-Mobile USA

	NEC

	Orange

	CHTTL

	Kyocera

	New Postcom

	Telus

	ITRI

	HTC

	Telenor

	TeliaSonera

	Verizon

	Broadcom Corporation

	Telefonica

	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"
