3GPP TSG CT WG3 Meeting #36
C3-050266

Cancun, Mexico, 25th - 29th April 2005

Title: 
Draft contribution for ITU-R WP8F on current 3GPP activities toward IP applications over mobile systems
Source: 
ITU-R Ad Hoc
To:
RAN1, RAN2, RAN3, RAN4, RAN5, SA1, SA2, SA3, SA4, SA5, CT1, CT3, CT4, CT5, CT6

Contact Person:

Nicola Pio Magnani



nicolapio.magnani@telecomitalia.it

Introduction

At the last meeting of ITU-R WP8F (Geneva, 1-8 February 2005) there was a discussion on IP solutions. In an input contribution it was stated that there is a near-term requirement to deal with nomadic and mobile broadband packet data access as an integral element of IMT-2000 and systems beyond IMT‑2000. WP8F is responsible for responding to Question 223-1/8 on IP applications over mobile systems (see Annex 1). WP8F is aware that there is some substantial effort in different fora on IP over mobile systems and WP8F has received information on some activities currently ongoing on technology not yet addressed by WP8F. According to the updated information on the Roadmap that was provided to WP8F there are some activities ongoing within the External Organizations in these areas. WP8F needs to gain a better understanding on what is already available, the relevant timescale, the expected outcome and the vision of the External Organizations on this topic. WP8F therefore solicit inputs on this topic.

This issue was discussed at RAN#27 (RP-050104) and it was decided to develop a suitable contribution within 3GPP for the next ITU-R WP8F meeting. ITU-R Ad Hoc was tasked to prepare a draft contribution (Annex 2) to be checked by WGs belonging to RAN, SA, and CT. Comments from WGs need to be sent back to ITU-R Ad Hoc by May, 4th. The updated version of the contribution will be approved by TSG RAN, SA, and CT before sending it to PCG for final approval for subsequent submission to ITU-R WP8F following established procedures.
Background

ITU-R Ad Hoc has prepared the draft contribution contained in Annex 2 with the goal to provide to ITU-R WP8F information on what is already available in 3GPP and a view on the activities currently ongoing toward the future development of UTRAN. In order to facilitate the development of the contribution, ITU-R Ad Hoc prepared the attached draft contribution using text from official WI & SI sheets, and from the Overviews of 3GPP Releases available on the 3GPP web site. Since ITU-R WP8F has just started the activity on these topics, it is recognized that the attached contribution can not be exhaustive: additional clarification from ITU-R WP8F is expected and 3GPP will therefore contribute further on that, also reflecting the progress on the activities currently ongoing.
ANNEX 1
QUESTION ITU-R 223-1/8*
Internet protocol applications over mobile systems

(2000-2003)

The ITU Radiocommunication Assembly,

considering

a)
that Internet Protocol (IP) applications are experiencing and are expected to continue to experience high rates of growth globally;

b)
that demands to access the Internet via mobile communications systems using IP are increasing rapidly;

c)
that demands for global Voice-over-IP (VoIP) services via mobile communications systems are also increasing rapidly;

d)
that IP applications over mobile systems may require additional technical considerations and special consideration should be placed on VoIP services over mobile systems;

e)
that for international operation, global interoperability will be a highly advantageous characteristic of IP applications over mobile systems;

f)
that Resolution 101 (Minneapolis, 1998) recognizes the need for IP-related standardization;

g)
that regional standards organizations are working on such technologies,

decides that the following Question should be studied
1
What are the essential technical characteristics needed to support IP applications over mobile systems?

2
What are the essential operational characteristics necessary to provide IP applications over mobile systems?

3
What special requirements are associated with VoIP services over mobile systems?

4
What essential characteristics (e.g. mobility, data rates) should be identified for international standardization?

further decides

1
that the results of the above should be included in one or more Recommendation(s) 
and/or Report(s);

2
that the above studies should be completed by 2006.
NOTE 1 – The material developed during the above studies may be appropriate for inclusion in a handbook.

NOTE 2 – Suitable liaisons should be established to bring the attention of the ITU-T and other appropriate bodies of core network and network management standards to support the work of the ITU‑R on IP applications over mobile systems.

ANNEX 2

[ITU Member]

on ip applications over mobile systems

Introduction

3GPP recognize that ITU-R WP8F is responsible for Question 223-1/8 and acknowledge the need of WP8F to gain a better understanding on the activities carried out by External Organisations on IP over mobile systems: what is already available, the relevant timescale, the expected outcome and the vision of the External Organizations on this topic.

Therefore, 3GPP developed the present contribution with the goal to provide to ITU-R WP8F information on what is already available within 3GPP and a view on the activities currently ongoing toward the future development of UTRAN. Since ITU-R WP8F has just started the activity on these topics, it is recognized that additional clarification may be requested by ITU-R WP8F: 3GPP will contribute further on this topic, also reflecting the progress on the activities currently ongoing.
Section 2 contains information on features currently available in 3GPP, whereas section 3 deals with future developments currently under study. 3GPP will contribute further to ITU-R WP8F on the progress on this topic.
2. Features currently available

2.1 IP Multimedia Subsystem (IMS)
In Release 5, IMS architecture has been developed in order to provide multimedia services based on IETF developed protocols SIP/SDP and provide service enablers in order to provide services developed within and outside of 3GPP (e.g. enable 3rd party service integration with IMS). The architecture for IMS enables delivery of services like speech, video, combinational services, presence, IMS messaging etc. IMS also provides the infrastructure for easy service development; for example, Push to Talk over Cellular (PoC) is one example of the usage of IMS in order to deliver a specific service and ability to charge for these services independent of PS domain charging.
Additional functions that were developed during Release 6 over IMS are necessary enablers to support PoC, IMS messaging, and Presence services. By combining the support of messaging with other IMS service capabilities, such as Presence, new rich and enhanced messaging services for the end users can be created such as Instant Messaging, Chat, Store and Forward Messaging with rich multimedia components. The concept of presence, whereby users make themselves "visible" or not "visible" to other parties of their choice, allowing services such as group and private "chats" to take place. Presence is an attribute related to mobility information, and provides a different capability to be exploited by other services. The concept of presence enables other multimedia services to exploit this key enabler to support other advanced multimedia services and communications. See also Attachment 1.
2.2 End to end QoS procedures and Service based Local Policy control

In Release 5, end to end QoS architecture for UMTS networks and interworking with external network procedures have been developed over the PS domain, where interworking may be achieved by:

· signalling along the flow path (e.g. RSVP, LDP).

· packet marking or labelling along the flow path (e.g. DiffServ, MPLS)

· interaction between Policy Control and/or Resource Management elements.

· Service Level Agreements enforced by the border routers between networks.

Service based local policy provides mechanism for binding media, policy control over the media (and UMTS bearer) based on the session information from IMS signalling, charging correlation and gating function .

2.3 Support for IPv6

Cooperation with IETF has resulted achieving improved support of IPv6 PDP contexts in the PS domain.
2.4 IP Transport in UTRAN

In Release 99 and Release 4, only ATM can be used at the transport layer in the various interfaces. This Work Item introduces the possibility to use IP at the transport layer in the Iub, Iur, Iu-Ps and Iu-Cs interfaces, as an alternative to ATM. However, the use of ATM at the link layer under IP is not precluded.

The introduction of IP as a transport protocol in the radio network does not imply an end to end IP network; the UE may be given an IP address by the higher layers, but it will not be part of the UTRAN IP network (which is private), and packets will be encapsulated in the corresponding User Plane protocol.

The Work Item has made a choice for the protocols to transport the Radio and Signalling bearers over IP. Different solutions are adopted: UDP is used in the User plane in the three interfaces, and SCTP with additional protocols is used for the Signalling bearers. With respect to the IP version, IPv6 is mandatory and IPv4 is optional, although a dual stack is recommended. 

Additionally, the Work Item resulted in decisions on QoS and interworking with ATM transport networks:

· Diffserv is the mechanism to provide different service levels, and several alternatives are allowed for the traffic flow classification. It is allowed also that the QoS differentiation can be provided either on a hop-by-hop basis or on a edge-to-edge basis;

· Interworking with Release 99/Release 4 and Release 5 ATM nodes is required, and it can be accomplished via a dual stack, a logical interworking function or a separate InterWorking unit.

2.5 RObust Header Compression functionality (ROHC)

Under the Release 4, the RObust Header Compression functionality (ROHC) was introduced. Its benefit is an important reduction in header overhead, simply because the fields of the headers of IP packets are either constant or changing in a known pattern. Hence it is possible to send only information regarding the nature of the changing fields of those headers. This leads to a reduction in the total size of header+payload, from 60 octets into 20 octets for some applications (e.g. IP based voice applications) and with IP version4, and from about 80 octets to 20 octets with IP version6. This translates directly into bandwidth efficiency. The ROHC scheme is claimed to be more suited to cellular environment and changing links than the previous compression schemes. RFC3095 "RObust Header Compression (ROHC)" is the IETF proposal for IP header compression specially designed for real time IP services over wireless links. ROHC was included in the Release 4 of UTRAN as one of the compression schemes to be provided by the PDCP (Packet Data Convergence Protocol) sublayer in the RNC. As ROHC is part of the PDCP layer, there is a compressor and decompressor pair in the RNC and a corresponding pair in the UE. During SRNS relocation the source RNC gives the role of the serving RNC (SRNC) to the target RNC, therefore compressor/decompressor have to be relocated as well. The straightforward solution in place in Release 4 was to initialise the header compression in both peers after relocation, which results in problems like high probability of lost speech frames. This could be avoided by not initialising compression but continuing it in the target SRNC from the place in which the compression ended in the source SRNC. The required changes to perform RFC3095 context relocation in the SRNS context relocation were introduced in Release 5. In order to perform the ROHC relocation, RANAP messages that carry RAB contexts during SRNS relocation are updated to carry also the ROHC/RFC3095 contexts for each RAB. The ROHC context IE to be transferred is defined in the RRC protocol specification. “RFC3095 Context Info” container to RANAP information elements “Forward SRNS Context” and “RANAP Relocation Information” were added to RANAP. Further details can be found in TR 25.844 (“Radio Access Bearer Support Enhancements”) and in TR 25.860 ("Radio Access Bearer Support Enhancements") in Attachment 2 and 3 respectively.
2.6 IMS Signalling Flag

IMS signalling traffic is carried by an interactive PS RAB. In order to enable UTRAN to apply special handling of “signalling RABs” compared to other interactive PS RABs, a signalling “flag” was introduced as an additional level of QoS for Interactive traffic RABs.

2.7 High Speed Downlink Packet Access (HSDPA) and Enhanced Uplink

As enhancements of the support for packet data transmission in Release 99/Release 4, the Release 5 radio-interface specification includes enhanced features for High-Speed Downlink Packet Access (HSDPA), allowing for highly efficient downlink packet-data transmission with peak data rates up to 14 Mbit/s and simultaneous high-speed packet data and other services such as speech on the single carrier. Furthermore, the Release 6 radio-interface specification includes features for Enhanced Uplink access allowing for improved capacity and coverage, data rates up to more than 4 Mbps, and uplink radio-interface delay less than 10 ms.

2.8 Multimedia Broadcast and Multicast Services (MBMS)
The Release 6 radio-interface specification includes a radio access network architecture providing efficient support for Multimedia Broadcast and Multicast Services, i.e. allowing for multimedia content distribution to groups of users over a point-to-multipoint bearer.
2.9 Flow Based Charging
A new architecture has been developed in order to support Flow Based Charging, allowing more granular and flexible charging principles and mechanism for PS domain, this is applicable to both On line and Off line charging cases and allows operators to activate/deactivate charging rules according to their own policies. This function uses IETF developed Diameter protocols and provides support of such functions as (see also Attachment 4):

· Identification of the service data flows that need to be charged individually (e.g. at different rates), and those that can be handled as an aggregate;

· Provision and control of charging rules on service data flow level;

· In the GPRS case: Provision and control of charging rules on a per PDP context basis;

· Reporting of service data flow level byte counts (for volume based charging) and service data flow durations (for time based charging);

· Event indication according to on-line charging procedures (e.g. sending AAA Accounting Stop) and, optionally, following this particular event, taking appropriate actions on service data flow(s) according to the termination action.

· Event indication and event monitoring and following this particular event, taking the appropriate on-line charging actions.
2.10  WLAN-UMTS interworking
Interworking of WLAN enables 3GPP–WLAN Interworking so as to extend 3GPP services and functionality to the WLAN access environment. The 3GPP–WLAN Interworking System provides bearer services allowing a 3GPP subscriber to use a WLAN to access 3GPP PS based services. The following functionalities have been specified:

· Provide the interworking WLAN with a means of Access, Authentication and Authorisation (AAA) through the 3GPP System, which allows WLAN UEs to access WLAN and the locally connected IP network (e.g. Internet)
· Provide WLAN UEs with IP bearer capability to access PS based services which are provided by PLMN.

For further details, see also Attachment 5.
3. Future developments

With enhancements already incorporated in the 3GPP Specifications, 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. This is the scope of the Study Item on Evolved UTRA and UTRAN: the SI sheet can be found in Attachment 6. Currently two TR are being developed: one on the feasibility study for Evolved UTRA and UTRAN and the second one focusing on the requirements for Evolved UTRA and UTRAN. Within this framework a number of advanced techniques will be considered; the study of some of those has been already initiated (e.g., OFDM - see Attachment 7).
IMS is considered to be crucial for the development of multimedia-based 3G networks. In order to make the deployment of IP based multimedia services economically viable in a 3G environment, it is necessary to ensure that the Radio Access Bearers used to support these services are optimised.  RABs for IMS support are already defined in 3GPP UTRAN Rel5. However, these RABs may need to be optimised, in order to ensure a commercially viable deployment of IMS services. Work is ongoing in the scope of the Radio Access Bearer Support Enhancements WI, to analyse UTRAN Rel5 and look at different optimisation proposals to improve the support of IMS in Release 6 or later. The work have been focused on VoIP specifically, since it is where the optimisation is most needed when comparing a non optimised IMS speech call and a R99 CS speech call.

Currently work has either started or will be starting on the following aspects of architecture development:

SMS/MMS over generic 3GPP IP access: The overall objective is to enhance the 3GPP specifications to support delivery of SMS and MMS over WLAN and any other 3GPP IP access in a manner which guarantees existing SMS and MMS services are not degraded. See also Attachment 8.
Combinational services: Many operators regard IMS as a key feature. However, there remain issues with the efficiency of transferring Voice over IP over the radio interface, and, with the capability of the GSM radio interface to handle VoIP.  Additionally, operators are interested in techniques to smooth the rollout and accelerate the take-up of IMS.  As a result of this, a study was started to study the techniques for delivering IMS services using CS bearers for real-time media components. The study shall cover the different solutions for offering existing IMS simultaneous services (real time media + non real -time media) especially in GERAN, where conversation PS spectrum efficiency is too low. See also Attachment 9.
Evolution of Policy Control and Charging:  Goal is to provide a full harmonization of various policy and charging functions that have been developed within 3GPP. Such harmonization is essential when optimizing real-time interactions of the GGSN (and gateways of other IP Connectivity Access Networks), and optimizing the real-time control architecture of GPRS in general. Goal is also to study how differentiation based on end-user subscription classes can be achieved. In addition it should be studied how non-QoS policy control functions (e.g. service authorization, control of redirect functions etc.) fits in the harmonized architecture. These aspects are important in order to fully capitalize on the new core network capabilities that have been developed. See also Attachment 10.
System Enhancements for Fixed Broadband Access to IMS: The standardization of the Next Generation Network (NGN) is addressed by a number of SDOs, e.g. ETSI and ITU-T. 3GPP recognises that external standards organisations are in the process of defining NGN session control using IMS as a platform. This will embed IMS as the framework for advanced services for many types of operators. It is expected that some enhancements of the 3GPP specifications will be needed for IMS to meet the NGN requirements.

3GPP System Architecture Evolution: The objective of this feasibility study is to develop a framework for an evolution or migration of the 3GPP system for a higher-data-rate, lower-latency, packet-optimized, multi-RAT, access technology. The focus of this work will be on the PS domain with the assumption that voice services are supported in this domain. The main objectives is to address the following aspects:
· Overall architecture impacts stemming from activities requirements developed from TSG-RAN Study Item on Radio Evolution. The architectural developments should take into account the targets for the evolution of the radio-interface,

· Overall architecture impacts stemming from the work in SA1 on an All-IP Network (AIPN) (see Attachment 11 and TR 22.978),

· Overall architecture aspects of supporting mobility between heterogeneous access networks, including service continuity.

Migration aspects should be taken into account for the above, i.e. how to migrate from the existing to or evolve to any new architecture. See also Attachment 12.
Architectural Enhancements for End-to-End Quality of Service (QoS): The work investigates possible solutions to enhance the end-to-end QoS architecture as currently specified in 3GPP TS 23.207 to achieve improved end-to-end QoS in the case of interworking with IP network domains or backbone networks that provide IP QoS mechanisms and enhanced interworking with other next generation networks. Within this study, emerging QoS standardization efforts from TISPAN, ITU-T, and the IETF should be taken into account. See also Attachment 13.
3GPP will contribute further on these topics, also reflecting the progress on the activities currently ongoing.

Attachment 1

[TS 23.228 – “IP Multimedia Subsystem (IMS); Stage 2”]

Attachment 2
[TR 25.844 - “Radio Access Bearer Bearer Support Enhancements”]
Attachment 3
[TR 25.860 - "Radio Access Bearer Support Enhancements"]

Attachment 4
[TS 23.125 – “Overall high level functionality and architecture impacts of flow based charging; Stage 2”]
Attachment 5
[TS 23.234 – “3GPP system to Wireles Local Area Network (WLAN) interworking; System description”]
Attachment 6
SI sheet for “Evolved UTRA and UTRAN”

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

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	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

Attachment 7
SI sheet for “Analysis of OFDM for UTRAN enhancement”

Analysis of OFDM for UTRAN enhancement
Distributed as RP-020672. Revised at TSG RAN #22 as RP-030724.

The Study was completed at TSG RAN #24 June 2004.

Study Item Description

Title: Feasibility Study for the analysis of OFDM for UTRAN enhancement 

1

3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2

Linked study items

Feasibility Study considering the viable deployment of UTRA in additional and diverse spectrum arrangements

3

Justification

As the mobile radio systems evolve and become more integrated with daily activities, there is an increasing requirement for services requiring very high bit rates and higher system capacity for such services.  These include services to individuals as well as multimedia broadcast services.  OFDM (Orthogonal Frequency Division Multiplexing) is one of the technologies that are proving themselves well suited to mobile radio access for high rate and multimedia services (i.e. DAB, DVB-T, 802.11a).  Given the availability of this radio technology, its applicability to UTRAN and its potential to enhance UTRAN should be studied.

4

Objective

The objective of this Study Item is to study the  applicability of OFDM in UTRAN and its potential to enhance UTRAN.

It should be possible to  use OFDM in a 5MHz spectrum allocation. As a starting point , OFDM will be considered in the downlink only.

The use of OFDM should have minimal impact on the signalling as well as physical layer, changes be limited  to those needed to support a new modulation in UTRAN.

The following list provides examples of areas that may be considered in the study:

· Throughput for data services. To be compared with throughput of current UTRAN releases

· Complexity aspects of multimode UEs supporting both OFDM and Release 99/Release 5 UMTS

Deployment scenarios, including frequency reuse aspects, within diverse spectrum allocations

The study should consider performance aspects, aspects linked to the evolution of UMTS (high level architecture, diverse spectrum arrangements and allocations), impact on signalling in UTRAN, aspects of capacity/cost/complexity/ coverage and aspects of co-existence with the existing UTRAN releases.

The output of the study item will be a Technical Report containing an analysis of the feasibility of introducing OFDM in UTRAN and a comparison of OFDM performance with HSDPA. The analysis of OFDM performance, and its comparison with reference HSDPA performance, should be based on a basic OFDM design (referred often as textbook OFDM). Consideration of more elaborate OFDM techniques (MIMO, advanced OFDM modulations, etc) should not be considered and may be subject to later consideration.

5

Service Aspects

No

6

MMI-Aspects

No

7

Charging Aspects

No
8

Security Aspects

No

9
Impacts 

	Affects:
	USIM
	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

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

	TR 25.892
	Feasibility study for Orthogonal Frequency Division Multiplexing (OFDM) for UTRAN enhancement
	RAN1
	RAN 4
	RAN 23
	RAN 24
	

	
	
	
	
	
	
	


11

Work item raporteurs

Sarah Boumendil (Nortel Networks)

12

Work item leadership

RAN WG1
13

Supporting Companies

TSG RAN

(Nortel Networks, Wavecom, France Telecom, Alcatel, Philips, Samsung)

14

Classification of the WI (if known)

	
	Feature (go to 14a)

	
	Building Block (go to 14b)

	X
	Work Task (go to 14c)


Attachment 8
[TR 23.804 – “Support of SMS and MMS over generic 3GPP IP access”]

Attachment 9
[TR 23.899 – “Combining Circuit Switched (CS) bearers with IP Multimeida Subsystem (IMS)”]

Attachment 10
[TR 23.803 – “Evolution of policy control and charging”]

Attachment 11
SI sheet for “All-IP Network Feasibility Study”

All-IP Network (AIPN) Feasibility Study

1

3GPP Work Area

	X
	Radio Access

	X
	Core Network

	X
	Services


2

Linked work items
Related Work Items:

TSG SA2:
3GPP System Architecture Evolution (SP-040928)

TSG SA1:
IMS Phase 2 (with unique ID 32021)
TSG SA1:
WLAN-UMTS Interworking (with unique ID 31012)
3

Justification
The 3GPP system currently supports GERAN and UTRAN based Access Networks in conjunction with Circuit-Switched and Packet-Switched Core Network domains and IP Multimedia CN subsystem from Rel-5. The All-IP concept was initially introduced within 3GPP in Rel-4 with the standardisation of the MSC Server - MGW split core network architecture for the CS domain and extended from Rel-5 by the standardisation of the IP Multimedia CN subsystem. WLAN as an alternative access technology to access services in the mobile core network is recognized from Rel-6 onwards.
In order for the 3GPP system to cope with the rapid growth in IP data traffic, the packet-switched technology utilised within 3G mobile networks requires further enhancement. A continued evolution and optimisation of the system concept is also necessary in order to maintain a competitive edge in terms of both performance and cost. It is anticipated that the progression towards an AIPN may enable leverage of information technology (IT) hardware and software with general-purpose, and mobile network specific software that should provide cost reduction (CAPEX and OPEX) for infrastructure equipment and applications of 3GPP based mobile networks. Moreover, it is important to ensure compliance with Internet protocols within future developments of the 3GPP system.

Motivations for further evolving the 3GPP system to an AIPN include (non-exhaustive list):

· Rapid increase in IP traffic 

· Potential network and traffic cost reduction 

· Industry trend towards IP services

· Convergence of telecommunications and IT industries towards IP technology

· IP technology being mainstream technology

· Flexible accommodation and deployment of existing and new access technologies with mobility by a common IP-based network

· Ability to offer enhanced and flexible IP services (e.g. PtP, integrated services) increasing revenues for network operators

· Leverage of existing capabilities to evolve the 3GPP system towards an AIPN 

Additionally, the following aspects identified within TR 21.902 “Evolution of 3GPP System” are considered relevant to the long-term evolution of the 3GPP system:

· A seamless integrated network comprising a variety of networking access systems connected to a common IP based network supported by a centralised mobility manager 
· A similarity of services and applications across the different systems is beneficial to users
· 3GPP should focus on the inter-working between 3GPP Mobile Networks and other Networks considering mobility, high security, charging and QoS management 
Taking the above into consideration it is necessary to further define the AIPN concept, explore business and technological drivers and evaluate the feasibility of evolving the 3GPP system towards an AIPN. Furthermore, aspects of the 3GPP system requiring enhancement need to be identified and developed in accordance with this common vision. The reuse of existing standards also needs to be investigated.

4

Objective

The objectives of this work item are to study further application of the AIPN concept. Identify and evaluate needs/drivers and identify work required to satisfy the short term and long term needs of 3GPP, specifically:
1) Investigate the user, business and technological drivers for progression of the 3GPP system to an AIPN: 

i) Study High level Objectives, Motivations and Drivers and impacts on current models (e.g. business/charging/service models)

2) To define and develop the end-user and operator aspects of a 3GPP AIPN concept:
i) Investigate the feasibility of evolving the 3GPP system towards an AIPN from existing functionalities:
i. Produce an AIPN vision, taking into account the special requirements for the mobile community e.g. carrier grade, optimisation for the radio environment, recognizing support of multiple access system scenarios.
ii. Investigate needs and requirements associated with the evolution of the 3GPP System to an AIPN.
iii. Investigate requirements associated with the reuse of legacy infrastructure and support of legacy  terminals
iv. Study migration and cost effective introduction of new technology 
3) Identify the capability expansion required to introduce the AIPN concept into the 3GPP system (migration and co-existence).
4) Define the scope, target, and roadmap for work to be undertaken within Rel-7and future 3GPP releases.
5) Technical Specification work based on feedback received from other groups, in particular SA2, on the conclusions of the AIPN Feasibility Study (TR 22.978).
5

Service Aspects
The expected advantages of an AIPN for network operators from a service provisioning point of view (e.g. rapid application development, service diversity, ubiquitous and seamless services) and potential Service Requirements for an AIPN shall be investigated. 
Potential service aspects to be investigated (non-exhaustive list): 

· QoS (e.g. End-to-end QoS, policy coordination)

· Multiple Access System scenarios 

· Network/Domain/Access System Selection principles and policies 
· Mobility  enhancements

· Network resiliency, redundancy  and reliability

· Resource availability and optimisation

· Network management (e.g. ‘back-office’ considerations for new services)

· Service Interoperability
Compatibility and reuse of existing standards (e.g. OMA, Web Services/Liberty Alliance Project, IETF, etc…) should be investigated where appropriate.
Interactions with, and impacts upon existing features, service enablers and services (e.g. IMS, Presence, MMS, SMS, CS voice, etc.) should be investigated.

The roles of existing and future addresses/identities/numbers (e.g. IMSI, MSISDN, e-mail address, web-address, SIP URI) should be investigated.

6

MMI-Aspects

The usage of existing and possible new identities (e.g. IP address, IMSI, MSISDN, e-mail address, web-address, SIP URI) including their integration and interoperation should be investigated.

7

Charging Aspects

Charging aspects and impacts to charging models of an AIPN should be studied.

8

Security Aspects

Security policies and requirements to protect the network itself and users from threats associated with an AIPN should be studied. Protection of user privacy (in particular, user location privacy) should be studied. In addition, security, authentication and trusted environments based on the USIM should be studied.
Note:
Security needs the reliable identification of the calling/sending party and the originating network. All the relevant information needs to be conveyed to the terminating network.

9
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	X
	X
	X
	X
	Legal Intercept

	No
	
	
	
	
	

	Don't know
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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

	TR 22.

978
	All-IP Network (AIPN) Feasibility Study 
	SA1
	
	SA#26
	SA#27
	It is understood that e.g. SA2, SA3 and SA5 may be affected by the result of the TR. This work should however be done under separate WIDs. (e.g. the work item for 3GPP System Architecture Evolution in SA2) 

	TS 22.xxx
	Service requirements for an All-IP Network (AIPN)
	SA1
	
	SA#30
	SA#31
	Schedule and scope of this work to be clarified based on feedback received from other groups, in particular SA2, on the conclusions of TR 22.978.

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	CRs to existing specifications as appropriate.
	
	Schedule and scope of this work to be clarified based on feedback received from other groups, in particular SA2, on the conclusions of TR 22.978.
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Work item rapporteurs

Chris Sachno (NTT DoCoMo)
12

Work item leadership

SA1

13

Supporting Companies

3, NTT DoCoMo Inc., TIM, T-Mobile International, Vodafone Group, Ericsson, Fujitsu, Motorola, NEC, Nokia, Siemens, Samsung, Panasonic
14

Classification of the WI (if known)
This WI is a Feasibility Study followed by Technical Specification work.
	X
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)


14a
The WI is a Feature: List of building blocks under this feature
(list of Work Items identified as building blocks)

14b
The WI is a Building Block: parent Feature 

(one Work Item identified as a feature)

14c
The WI is a Work Task: parent Building Block

(one Work Item identified as a building block)

Attachment 12
[TR 22.978 – “All-IP network (AIPN) feasibility study”]

Attachment 13
[TR 23.802 – “Architectural enhancements for end-to-end Quality of Service (QoS)”]

� 	This contribution was developed within 3GPP TSG RAN, SA, and CT.





