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This work item is a … *

	
	Study Item (go to 2.1)

	
	Feature (go to 2.2)
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	Work Task (go to 2.4)
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Go to §3.

2.2
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	Related Study Item or Feature (if any) *


	Unique ID
	Title
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Go to §3.
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	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)
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	Other (go to 2.3.5)


2.3.1
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Test spec *

	Related Work Item(s)

	Unique ID
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2.3.5

Other *

	Related Work Item(s)
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	Title
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	TS / TR

	
	
	
	


Go to §3.
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Work task *

	Parent Building Block

	Unique ID
	Title
	TS

	
	UMTS Heterogeneous Networks enhancements
	


3
Justification *

See feature part

4
Objective *

The work shall consider enhanced support of Heterogeneous Networks for co-channel, dedicated frequency, multi-carrier and combined cell deployments. The work should focus on the aspects or problems already studied as part of the “Study on UMTS Heterogeneous Networks”. The detailed objectives of this work item are:

· Co-channel interference management - Specify solutions to mitigate UL/DL imbalance. 

· Solutions to ensure the reliability of HS-DPCCH and other uplink channels (DPCCH, E-DPCCH and E-DPDCH) including the introduction of additional channels and/or dynamic power adjustments of control and data channels. Consider UE/network controlled solutions The impact on the overall uplink throughput of the modified uplink control channels should be considered for the specified solution. Specify potential new channels and/or additional signalling (RAN1/2/3)

· Solutions encompassing different methods to minimize interference from UEs not in soft handover towards macro and LPN base stations originating from the UL/DL imbalance situation. 
· E-TFC selection back-off for uplink scheduling information. Consider UE or network controlled solutions. The impact on power control loop and control signalling should be examined.(RAN1/2)
· Consider support for E-DCH decoupling the E-DCH scheduling cell and the HS-DSCH scheduling cell for legacy and Rel-12 terminals. The benefits of E-DCH decoupling should be further assessed. For example, the quality of downlink control signalling transmitted by the LPN and the delay in receiving the grants need to be investigated.

· Solutions needing new over-the-air signalling (working with Rel-12 terminals only) need to ensure that downlink control signalling transmitted by the LPN is reliable when the macro cell is the dominant cell in downlink. 
· Solutions based on RNC relaying uplink scheduling related information from one cell to another via RNC and not needing over-the-air signalling (working with legacy terminals); The performance impact of the delay in receiving the grants needs to be investigated. (RAN1). 

· Specify signalling to support E-DCH decoupling (RAN2/3) 
· For HetNet deployments with MIMO, consider enhancements at both the network and UE side in order to realize MIMO gains while minimizing the impact on non-MIMO UEs. If benefits are found, specify enhanced MIMO operation for HetNet deployments.
· Support for Multi-flow and range expansion

· Implications on mobility need to be further assessed. For example, study if the handover number increases, and if there is an impact on user throughput/experience. 

· Support for DF-DC in Hetnet multi-carrier deployment. Solutions for uplink and downlink control channel issues need to be investigated and specified. (RAN1). 

· Add signaling for DF-DC configuration (RAN2).
· Support range expansion for co-channel and multi-carrier deployment with multi-flow (e.g CIO, Macro power reduction) (RAN2/RAN3/RAN4)

· Add signaling for decentralized biasing (RAN3).
· Mobility enhancement

· Consider solutions for small cell discovery and identification.  Focus should be on proximity detection (UE based, NW based, UE based NW assisted) and the relaxed inter-frequency measurements for UE in Non DCH state (RAN2, RAN3, RAN4)

· Consider solutions to improve mobility for UEs with high speed. (RAN2, RAN4)
· Consider solutions to support mobility function for massive small cell deployments focusing on extended NCL list. (RAN2,RAN3, RAN4)
· Consider further mobility enhancements (e.g. intra-frequency event triggered reporting on the secondary carrier). (RAN2, RAN4)
· NAIC (Network Assisted Interference Cancellation)
· The benefits of NAIC for LPN range expansion should be further assessed. Both pre-decoding and post-decoding IC should be considered and the gains and reliability of needed signaling to enable IC should be evaluated. 

· If found beneficial, specify the following aspects
· Network signaling that enables IC at the UE (RAN1/2/3). The impact on the macro capacity of the signaling enabling IC should be evaluated (RAN1)

· Specify NAIC UE requirements (RAN1/4).
· Support for coordinated scheduling between macro and LPNs. (RAN1/2/3)

· The design should ensure that the impact on non-IC capable UEs is minimized. Whether or not this needs to be handled explicitly in the specifications should be determined during WI.
· Combined cells. 

· Solutions for allowing combined cell to achieve capacity as close to that achievable by co-channel are desired. The impacts of combined cells, e.g. on performance of legacy terminals, should be further assessed. If found suitable, 

· Specify pilot solutions to handle both spatially separated as well as co-located antennas. Spatial reuse among the macro node and LPNs within a combined cell should be supported and solutions for co-located antennas should be designed. Specify control channels (RAN1). 

· Specify signaling to support combined cell (RAN2/RAN3) 

RAN time budget proposal (not applicable for WIs/SIs under RAN5 leadership):

NOTE:
Once the WI/SI is approved, this information will no longer be updated in the WI/SI description but in the status 
report. The rapporteur has to extend the table below until the target date of the WI/SI.

Do NOT subdivide #TU fields (1 TU ~ 2h) of the table into different values for different objectives. You can explain 
this under additional comments below the table (if needed).

Sub-features:

1. Co-channel interference management
2. Support for Multi-flow and range expansion

3. Mobility enhancement

4. NAIC (Network Assisted Interference Cancellation)
5. Combined cells. 
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L: LTE, U: UMTS, J: Joint

additional comments to the time budget proposal:
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Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects

9
Impacts *

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
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	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

	25.211
	
	Physical channels and mapping of transport channels onto physical channels (FDD)
	RAN#63 (March 2014)
	

	25.212
	
	Multiplexing and channel coding (FDD)
	RAN#63 (March 2014)
	

	25.213
	
	Spreading and modulation (FDD)
	RAN#63 (March 2014)
	

	25.214
	
	Physical layer procedures (FDD)
	RAN#63 (March 2014)
	

	25.331
	
	Radio Resource Control (RRC); Protocol specification
	RAN#63 (March 2014)
	

	25.304
	
	User Equipment (UE) procedures in idle mode and procedures for cell reselection in connected mode
	RAN#63 (March 2014)
	

	25.306
	
	UE Radio Access capabilities
	RAN#63 (March 2014)
	

	25.133
	
	Requirements for support of radio resource management (FDD)
	RAN#64 (June 2014)
	

	25.433
	
	UTRAN Iub interface Node B Application Part (NBAP) signalling
	RAN#64 (June 2014)
	

	25.101
	
	User Equipment (UE) radio transmission and reception
	RAN#64 (June 2014)
	

	25.104
	
	Base Station (BS) radio transmission and reception
	RAN#64 (June 2014)
	

	25.141
	
	Base Station (BS) conformance testing
	RAN#64 (June 2014)
	


11

Work item rapporteur(s) *

 Carmela Cozzo, Huawei (carmela.cozzo@huawei.com)
12

Work item leadership *

RAN WG1 having primary responsibility 

RAN WG2, RAN WG3 and RAN WG4 having secondary responsibilities
13

Supporting Individual Members *

	Supporting IM name

	See feature part


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"
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