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1
Introduction

This document contains Study Item sheets in TSG RAN (latest situation) for all approved Study Items. Those of the approved WIs are provided in a separate document, RAN_Work_Items. The description sheets for concluded SIs can be found in RAN_Study_Items_History.

The Study on UTRA FDD Tower Mounted Amplifiers was concluded at TSG RAN #31. The Description Sheet is moved to this file.
The following Feasibility Study was approved in TSG RAN #31:

-
Scope of future FDD HSPA Evolution
The table below summarizes RAN Study Items open after meeting #31:

	SI Name
	Acronym
	Lead WG
	%
	Finish Date
	Remark

	FS on Evolved UTRA and UTRAN
	RANFS-Evo
	RP
	60
	June 2005
	Status Report in RP-060036

	FS on Performance Evaluation of the UE behaviour in high speed trains with speeds up to 350 kmph
	RANFS-HSTrains
	R4
	85
	June 2006
	Status Report in RP-060034

	Improvement of the Multimedia Broadcast Multicast Service (MBMS) in UTRAN
	RANFS-MBMSImp
	R2
	25
	September 2006
	Status Report in RP-060037, completion date moved from June 2006

	Performance Improvements in Small Cells using HSDPA/EDCH
	RANFS-SMALLCELLS
	R4
	0
	September 2006
	Status Report in RP-060038, completion date moved from June 2006

	Further Improved Performance Requirements for UMTS/HSDPA UE (FDD)
	RANFS-IC
	R4
	20
	December 2006
	Status Report in RP-060039

	Scope of future FDD HSPA Evolution
	RANFS-HSPAEvo
	RP
	0
	December 2006
	New Study, WIDS in RP-060217


2
Evolved UTRA and UTRAN
Approved at TSG RAN #26 (December 2004) as RP-040461

Study Item Description

Title: Evolved UTRA and UTRAN

1

3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2

Linked work items

All-IP Network (AIPN) Feasibility Study
3

Justification

With enhancements such as HSDPA and Enhanced Uplink, the 3GPP radio-access technology will be highly competitive for several years. However, to ensure competitiveness in an even longer time frame, i.e. for the next 10 years and beyond, a long-term evolution of the 3GPP radio-access technology needs to be considered.

Important parts of such a long-term evolution include reduced latency, higher user data rates, improved system capacity and coverage, and reduced cost for the operator. In order to achieve this, an evolution of the radio interface as well as the radio network architecture should be considered. 

Considering a desire for even higher data rates and also taking into account future additional 3G spectrum allocations the long-term 3GPP evolution should include an evolution towards support for wider transmission bandwidth than 5 MHz. At the same time, support for transmission bandwidths of 5MHz and less than 5MHz should be investigated in order to allow for more flexibility in whichever frequency bands the system may be deployed in.
4

Objective

The objective of this study item is to develop a framework for the evolution of the 3GPP radio-access technology towards a high-data-rate, low-latency and packet-optimized radio-access technology. Thus the study should focus on supporting services provided from the PS-domain. In order to achieve this, studies should be carried out in at least the following areas:
· Related to the radio-interface physical layer (downlink and uplink):

· e.g. means to support flexible transmission bandwidth up to 20 MHz, introduction of new transmission schemes and advanced multi-antenna technologies

· Related to the radio interface layer 2 and 3:

· e.g. signaling optimization

· Related to the UTRAN architecture:

· identify the most optimum UTRAN network architecture and functional split between RAN network nodes, not precluding considerations on the functional split between UTRAN and CN (SA2 experts should be invited to the latter topic)
· RF-related issues
The targets for the evolution of the radio-interface and radio-access network architecture should be:
· Significantly increased peak data rate e.g. 100 Mbps (downlink) and 50 Mbps (uplink)

· Increase “cell edge bitrate” whilst maintaining same site locations as deployed today
· Significantly improved spectrum efficiency ( e.g. 2-4 x Rel6)
· Possibility for a Radio-access network latency (user-plane UE – RNC (or corresponding node above Node B) - UE) below 10 ms

· Significantly reduced C-plane latency (e.g. including the possibility to exchange user-plane data starting from camped-state with a transition time of less than 100 ms (excluding downlink paging delay))

· Scaleable bandwidth

· 5, 10, 20 and possibly 15 MHz

· [1.25,] 2.5 MHz: to allow flexibility in narrow spectral allocations where the system may be deployed

· Support for inter-working with existing 3G systems and non-3GPP specified systems
· Further enhanced MBMS

· Reduced CAPEX and OPEX including backhaul
· Cost effective migration from Rel-6 UTRA radio interface and architecture

· Reasonable system and terminal complexity, cost, and power consumption. 

· Support of further enhanced IMS and core network

· Backwards compatibility is highly desirable, but the trade off versus performance and/or capability enhancements should be carefully considered.
· Efficient support of the various types of services, especially from the PS domain (e.g. Voice over IP, Presence)

· System should be optimized for low mobile speed but also support high mobile speed

· Operation in paired and unpaired spectrum should not be precluded
· Possibility for simplified co-existence between operators in adjacent bands as well as cross-border co-existence
5

Service Aspects

The result will enhance the capabilities of UTRA and UTRAN, enabling more advanced services. No direct study of particular services will be done. 

6

MMI-Aspects

None

7

Charging Aspects

None

8

Security Aspects

The study will have to consider security aspects during the course of the work. However, security algorithms will not be studied. 

9
Impacts 

	Affects:
	USIM
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	X
	


10
Expected Output and Time scale (to be updated at each plenary) 

	New specifications

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for endorsement at plenary#
	Approved at plenary#
	Comments

	25.xxx
	
	
	
	RAN#31
	RAN#32
	Technical Report

	25.913
	Requirements for Evolved UTRA and UTRAN
	
	
	
	RP#28
	

	25.814
	Physical layer aspect for evolved UTRA 
	WG1
	
	
	
	

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	None
	
	
	
	


11

Study item raporteurs

Takehiro Nakamura (NTT DoCoMo)

(vice rapporteur) Don Zelmar (Cingular)

12

Work item leadership

WG1, WG2, WG3 and WG4

13

Supporting Companies

TSG RAN

Alcatel, Cingular, CMCC, Ericsson, Fujitsu, LG Electronics, Huawei, Lucent Technologies, Mitsubishi Electric, Motorola, NEC, Nokia, Nortel Networks, NTT DoCoMo, Orange, Panasonic, Philips, Qualcomm Europe, Samsung, Sharp, Siemens, Telecom Italia, Telefonica, TeliaSonera, T-Mobile, Vodafone

14

Classification of the WI (if known)

The WI is a Study Item

3
Performance Evaluation of the UE behaviour in high speed trains with speeds up to 350 kmph

Approved at TSG RAN #27 (March 2005) as RP-050146

Study Item Description

Title: Performance Evaluation of the UE behaviour in high speed trains with speeds up to 350 kmph 

1

3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2

Linked work items

None

3

Justification

The behaviour of the UE in high mobility environments is described in the current specifications up to velocities of  250 kph and 120 kmph for HSDPA. In order to ensure a certain level of performance in terms of appropriate data rates (throughput)  and QoS for the user in mobility environments with higher speeds, some  work is necessary.  

4

Objective

The aim of this study item is to

1. identify realistic propagation conditions and multipath models for high speed train environments
2. decide on the need to perform simulations of the UE behaviour for speeds up to 350 kph in high speed train environments including HSDPA

3. decide on the need to define minimum performance requirements for the UE and the network assuming high speed train environments with speeds up to 350 kmph

4. Identify impact to other groups 

5

Service Aspects



None

6

MMI-Aspects



None

7

Charging Aspects



None

8

Security Aspects



None

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 (to be updated at each plenary) 

	New specifications

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	25.9XX
	 Performance Evaluation of the UE  behaviour in high speed trains with speeds up to 350 kmph 
	RAN4
	RAN1,

RAN2,

RAN3
	RAN#30
	 RAN#31
	

	
	
	
	
	
	
	

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	
	
	


11

Study item rapporteurs

Mike Vogel, Vodafone DE

Mike.vogel@vodafone.com

12

Study item leadership

TSG-RAN WG4

13

Supporting companies



TSG RAN

Vodafone Group, Nortel, T-Mobile, Nokia, Ericsson, Orange, Siemens
14

Classification of the WI

TSG RAN Study Item

4
Improvement of the Multimedia Broadcast Multicast Service (MBMS) in UTRAN
Approved at TSG RAN #30 (December 2005) as RP-050746

Work Item Description

Title: Improvement of the Multimedia Broadcast Multicast Service (MBMS) in UTRAN
Is this Work Item a "Study Item"? (Yes / No): Yes

1

3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2

Linked work items

MBMS (2544)

MBMS User Service (31045)

MBMS Enhancements (SA1)
3

Justification

The frame work for MBMS in Release 6 is completed and allows deployment of MBMS in networks and UEs. Ways to provide further improvements to user experience and reliability should be studied.
4

Objective

The objective of this study item is to analyse the feasibility and merits of potential improvement of MBMS in the Release 7 RAN specifications. It is the intention that the introduction of MBMS due to these enhancements should not be delayed, and that these improvements should be able to be integrated on top of the Rel6 functionalities smoothly.
The study should progress based on the current framework of Release 6 MBMS in backward compatible ways.
5

Service Aspects

It shall be possible to introduce higher capabilities of the Multimedia Broadcast and Multicast service.
6

MMI-Aspects

None

7

Charging Aspects

None

8

Security Aspects

None

9
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don't know
	
	
	
	
	


10
Expected Output and Time scale (to be updated at each plenary) 

	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

	TR 25.xxx
	Improvement of Multimedia Broadcast/Multicast Service (MBMS) in UTRAN
	R2
	R1

R3
	RAN #31
	RAN#32
	

	
	
	
	
	
	
	

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

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


11

Work item rapporteur(s)

YoungDae Lee, LG Electronics

leego@lge.com

12

Work item leadership

TSG-RAN WG2

13

Supporting Companies

TSG RAN

China Mobile, ETRI, Huawei, IPWireless, LG Electronics, Orange, Qualcomm, Three
14

Classification of the WI (if known)

	X
	Study Item (no further information required)

	
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)


5
Performance Improvements in Small Cells using HSDPA/EDCH
Approved at TSG RAN #30 (December 2005) as RP-050782
Study Item Description

Title: Performance Improvements in Small Cells using HSDPA/EDCH
1

3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2

Linked work items

3

Justification

There is a need to investigate the possibilities to further enhance the ability of HSDPA/HSUPA in certain deployed environments beyond the macro cellular case.  
HSDPA and HSUPA are very important capabilities for operators.  It is critical that performance of these channels especially in environments and deployment scenarios that are not macro cell based be maximized for a wide range of data services, rates, and throughputs.  This is especially important in smaller cells with lower mobility and “contained” environments, most notably outdoor micro-cells (with at least some users indoor and in building pico-cells. 

This is especially relevant when 3GPP technologies compete against technologies deployed specifically to serve contained environments.  The UE(s) in these situations may not be the typical hand held terminal but could be embedded implementations inside computers, or a PCMCIA type data card (or other diverse form factors) which may be more amenable to embodiment of the improvements. 

4

Objective

1)
Establish and characterize the small cell and/or contained environments that are of greatest operator interest.  The selected environment(s) should be characterized sufficiently to enable accurate simulation of advanced W-CDMA technologies in the environment(s), most notably those using multiple antennas at the UE and/or Node B.  The number of environments and use cases should be limited in order to allow expeditious completion of this objective.

5

Service Aspects



None

6

MMI-Aspects



None

7

Charging Aspects



None

8

Security Aspects



None

9
Impacts 

	Affects:
	USIM
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	


10
Expected Output and Time scale (to be updated at each plenary) 

	New specifications

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for endorsement at plenary#
	Approved at plenary#
	Comments

	
	
	RAN WG4
	
	
	RAN#32
	

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	TBD
	
	
	RAN#32 
	


11

Work item raporteurs

Marc Grant (Cingular Wireless)

12

Work item leadership

TSG-RAN WG4
13

Supporting Companies

TSG RAN

Cingular Wireless, Motorola, Nokia, Three
14

Classification of the WI (if known)

	X
	Study Item (no further information required)

	
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)


6
Further Improved Performance Requirements for UMTS/HSDPA UE (FDD)
Approved at TSG RAN #30 (December 2005) as RP-050880
Study Item Description

Title: Further Improved Performance Requirements for UMTS/HSDPA UE (FDD)

1

3GPP Work Area
	X
	Radio Access

	
	Core Network

	
	Services


2

Linked work items

None

3

Justification

For UTRA FDD, performance specifications have been developed for UE receivers on the basis of equalization and, for HSDPA,  2 branch receive diversity. Work items are also in progress to include DCH in diversity-based specification, and for 2 branch advanced receivers. Equalization is primarily useful in case of high geometry. Diversity is useful in both low- and high-geometry cases, but UE design issues may affect deployment. So performance improvement in low-geometry is still an important priority, particularly for single-antenna UE’s

The improvements specified to date have been for thermal noise and noise-like inter-cell interference, and intra-cell interference caused by multipath. Improvements based on cancellation or rejection of other-cell interference have not yet been included.  Such methods are both better understood and more practical than they have been in the past. For GSM radio access, interference cancellation performance has been specified for single branch receivers. Joint detection methods have been developed for UTRA FDD uplink receivers and UTRA TDD receivers. Technical contributions have been made showing the link-level performance benefit of single-branch  interference cancellation for UTRA FDD UE receivers. It is well-known that 2-antenna receivers using algorithms such as spatio-temporal equalization can reject other-cell interference, but this aspect has not been included to date in the work item based on 2 Branch equalization. So there is an opportunity for significant gain, based on well-known and widely accepted techniques, if the interference rejection aspect can be evaluated and specified.

Since the basic performance improvements from diversity and equalization have been addressed in previous work,  and there is now a substantial body of work showing substantial potential gains from other-cell interference cancellation, study of both single-branch and two-branch interference mitigation for UTRA FDD should be started, with two goals:

 
1. evaluate the feasibility and potential gains  at link and system level

2. investigate the metrics and other aspects of specifying UE performance

4

Objective

Objectives of the study include:

· Develop realistic network scenarios and interference models and investigate practical metrics that could be used to specify performance based on interference mitigation.

· Evaluate the feasibility, link performance, and system capacity potential of 2 branch interference mitigation with realistic network scenarios and interference models. 

· Evaluate feasibility, link performance, and system capacity potential of 1 branch interference mitigation with realistic network scenarios and interference models. 

· The network scenarios and interference models would have much in common for 1-branch and 2-branch methods. The work should be organized so as to take advantage of this commonality while independently considering feasibility and benefits of 2-branch and 1-branch methods themselves.

Improvements for both  HSDPA and R99 channels should be considered.

· Tasks:

	· Agree TR Outline 
· Agree scope and requirements 
· Agree network scenarios,  interference models, and metrics

· Agree simulation cases and assumptions
	· RAN4 #39
· 

	· Review initial simulation results and agree further simulation cases to conclude the SI

· Review initial complexity analysis
	· RAN4 #40

	· Review further results, finalize TR, decision on work item
	· RAN4 #41, RAN #34


5

Service Aspects



None

6

MMI-Aspects



None

7

Charging Aspects



None

8

Security Aspects



None

9
Impacts
	Affects:
	USIM
	ME
	AN
	CN
	Others

	Yes
	
	X
	
	
	

	No
	X
	
	X
	X
	X

	Don't know
	
	
	
	
	


10 Expected Output and Time scale


	New specifications

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	TR 25.9xx
	Feasibility of Interference cancellation and further improvements for UTRA FDD UE receiver performance
	WG4
	WG1
	RAN #33


	RAN #34


	

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	25.101
	
	UE Radio transmission and reception (FDD)
	
	Successful conclusion of this study is expected to lead work to modify TS 25.101

	
	
	
	
	


11
Work item rapporteurs


Marc Grant / Jim Whitehead (Cingular Wireless)

12
Work item leadership

              RAN WG 4

13 Supporting Companies

TSG RAN

Cingular, Ericsson, Interdigital, Motorola, Nokia, Philips, Qualcomm, T-Mobile, Tensorcomm, BenQ
14

Classification of the WI (if known)

	X
	Study Item (no further information required)

	
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)


7
Scope of future FDD HSPA Evolution
Approved at TSG RAN #31 (March 2006) as RP-060217
Work Item Description

Title:
Scope of future FDD HSPA Evolution

Is this Work Item a "Study Item"? (Yes / No):
YES

1
3GPP Work Area

	X
	Radio Access

	X
	Core Network

	
	Services


2
Linked work items

System Architecture Evolution, UTRAN Long Term Evolution and those listed in section 15.

3
Justification

The importance of on-going and future efforts to enhance the capabilities and performance of HSPA-based radio networks is widely recognised and has recently been highlighted by GSM-A and 3G Americas.  HSPA networks will form an integral part of future 3G systems and must provide a smooth path towards LTE. HSPA operators are just as interested in the potential performance and cost savings which may be achieved through HSPA Evolution in a 5MHz bandwidth as they are in the future LTE system.

The following elements should be considered as guiding principles for HSPA Evolution:

1. HSPA spectrum efficiency, peak data rate and latency should continue to evolve. The tradeoffs necessary to achieve performance comparable to LTE in 5 MHz should be analyzed;

2. The interworking between HSPA Evolution and LTE should be as smooth as possible from one technology to the next and should facilitate joint technology operation;

3. Evolved HSPA should be able to operate as a packet-only network based on utilization of Shared Channels only;

4. HSPA Evolution shall be backward compatible in the sense that legacy terminals (R99-DCH and HSPA mobiles) are able to share the same carrier with terminals implementing the latest features of the HSPA Evolution track without any performance degradation;
5. Ideally, existing infrastructure should only need a simple upgrade to support the features defined as part of the HSPA Evolution.

A number of Work Items listed in section 15 are already open to define potential enhancements to the HSPA standard and these need to be taken into consideration.

4
Objective

a)
Define a broad framework for HSPA evolution, without introducing any unnecessary delay to existing Work Items in TSG-RAN;

b)
Define a set of requirements for HSPA evolution which covers the following aspects:

· Targets for improvements in latency, throughput and spectrum efficiency utilising the existing 5MHz bandwidth 

· Define constraints in terms of acceptable hardware and software changes to current elements {UE, Node, RNC, SGSN and GGSN};

· Define constraints in terms of acceptable network architecture changes.

c)
Determine what performance benefit is achieved by the existing WIs listed in section 15

d)  HSPA Evolution shall be backward compatible in the sense that legacy terminals (R99-DCH and HSPA mobiles) are able to share the same carrier with terminals implementing the latest features of the HSPA Evolution track without any performance degradation;
e)
Identify potential solutions to improve HSPA performance towards the agreed targets within the defined constraints;

f)
Make recommendations for future HSPA Evolution WIs and possible revisions to ongoing WIDs related to HSPA;

5
Service Aspects

None Identified

6
MMI-Aspects

None Identified

7
Charging Aspects

None Identified

8
Security Aspects

None identified but may need to be revised

9
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	
	


10
Expected Output and Time scale (to be updated at each plenary) 

	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

	TR 25xx.xx
	Study Report on future HSPA Evolution
	R2
	R1, R3, R4
	RAN#33
Sep-06
	RAN#34
Dec-06
	

	
	
	
	
	
	
	

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

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	
	
	


11
Work item Rapporteur(s)

Don Zelmer, Cingular Wireless
12
Work item leadership

TSG-RAN WG2 (primary), TSG-RAN WG1, WG3, WG4 (secondary)

13
Supporting Companies

TSG RAN

Cingular, Rogers, Vodafone, Three, China Mobile, Telefonica, O2, NTT DoCoMo, Orange, Telecom Italia, Telia Sonera, Andrew, Ericsson, HP, Lucent, Motorola, Nokia, Nortel, Samsung, Siemens. 

14
Classification of the WI (if known)

	X
	Study Item (no further information required)

	
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)


15 Reference Work Items:  For the Active listing of RAN WI’s/SI’s go to: 



www.3gpp.org/ftp/tsg_ran/TSG_RAN/Work_Item_sheets/
1. Improved performance requirements for Non-HSDPA channels based on enhanced Receiver Type 1 (Rx Diversity) 

2. Delay optimization for procedures applicable to CS and PS connection 

3. Continuous connectivity for Packet data users

4. HSDPA MIMO

5. Proposed SI on performance improvements in small cells using HSDPA/HSPA 

6. Improved support of gaming over HSPDA/HSUPA

7. Further improved performance requirements for UMTS/HSDPA UE

8. One Tunnel solution for Optimisation of Packet Data Traffic (SA2)

- 19 -

