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Question ITU-R 223-1/8
3GPP thank ITU-R WP8F for the Liaison Statement on the development of the PDNR ITU-R M.[IP CHAR] “Key Technical and Operational Requirements for Access Technologies to Support IP Applications over Mobile Systems”. This contribution contains some specific information on the essential technical and operational high level characteristics to support IP applications over mobile systems. As requested by ITU-R WP8F, the input is provided using the skeleton of the deliverable as baseline document.

In this initial response, 3GPP would like to emphasize the topic of “Mobile Systems” as expressed in the title of the PDNR ITU-R M.[IP CHAR] as well as in the “considerings” and in the “recommendation” parts of the PDNR. 

3GPP would like to contribute with the following initial suggestions for consideration and texts for the ITU-R WP8F meeting scheduled in Helsinki, October 12-19, 2005;

· When it comes to essential technical and operational high-level characteristics to support IP applications over mobile systems the list of requirements and objectives for IMT-2000 technologies are believed to be of importance also when developing PDNR ITU-R M.[IP CHAR] (see Attachment 1). It is acknowledged that the activity toward [IP CHAR] may lead to additional requirements and objectives specific for Q.223, but the attached list should serve as a basis for consideration for PDNR ITU-R M.[IP CHAR].
· Text related to “mobility& handover” (see Annex 2 in Attachment 2) is copied from the ongoing work in 3GPP on evolved UTRA and evolved UTRAN (TR 25.913) and is suggested to be considered also for PDNR ITU-R M.[IP CHAR]. 3GPP believes that similar technical and operational requirements are applicable for access technologies to support IP applications over mobile systems.

· Text related to “High Level Requirements on an AIPN”, “multi-access and seamless mobility”, and “end-to-end requirements for AIPN with access system”   (see Annex 2 in Attachment 2) is copied from the ongoing work in 3GPP on service requirements for an All-IP Network (AIPN) (TS 22.258)  and is suggested to be considered also for PDNR ITU-R M.[IP CHAR]. 3GPP believes that similar technical and operational requirements are applicable for access technologies to support IP applications over mobile systems.

Regarding “Systems” the 3GPP would emphasize the importance to discuss and consider an entire mobile system when developing the PDNR ITU-R M.[IP CHAR]. Therefore it is essential that Liaisons are established between the counterparts 3GPP, ITU-R WP8F, and ITU-T SG11, 13, and 19.
3GPP is continuously and actively working on topics related to the PDNR ITU-R M.[IP CHAR] “Key Technical and Operational Requirements for Access Technologies to Support IP Applications over Mobile Systems”. One such aspect is the ongoing Long Term Evolution Feasibility Study ongoing and scheduled to be finalised mid 2006 and the other is the finalisation of the service requirements for an All-IP network (AIPN).
3GPP is interested to contribute to the WP8F work on the PDNR ITU-R M.[IP CHAR], and believe it would be beneficial to receive feedback on this liaison from the WP8F in Helsinki October 12-19, together with suggestions on how 3GPP can contribute to the WP8F work during 2006 on this topic.

ATTACHMENT 1
It is believed that the requirements and objectives relevant to the evaluation of candidate radio transmission technologies for IMT-2000 are still valid to take into consideration when developing a new PDNR on key technical and operational requirements for access technologies to support IP applications over mobile systems. 

Voice and data performance requirements;

· One-way end to end delay less than 40 ms

· For mobile videotelephony services, the IMT-2000 terrestrial component should operate so that the maximum overall delay (as defined in ITU-T Recommendation F.720) should not exceed  400 ms, with the one way delay of the transmission path not exceeding 150 ms

· Speech quality should be maintained during <3% frame erasures over any 10 second period. The speech quality criterion is a reduction of <0.5 mean opinion score unit (5 point scale) relative to the error-free condition (G.726 at 32 kbit/s)

· DTMF signal reliable transport (for PSTN is typically less than one DTMF error signal in 104) 

· Voiceband data support including G3 facsimile

· Support packet switched data services as well as circuit switched data; requirements for data performance given in ITU-TG.174

Radio interfaces and subsystems, network related performance requirements;

· Network interworking with PSTN and ISDN in accordance with Q.1031 and Q.1032

· Meet spectral efficiency and radio channel performance requirements of M.1079

· Provide phased approach with data rates up to 2 Mbit/s in phase 1

· Maintain bearer channel bit-count integrity (e.g. synchronous data services and many encryption techniques)

· Support for different cell sizes, for example:

·    Mega cell Radius~100-500 km

·    Macro cell Radius up to 35km,
Speed up to 500 km/h

·    Micro cell Radius up to 1km,
Speed up to 100 km/h

·    Pico cell Radius up to 50m,

Speed up to 10   km/h

Application of IMT-2000 for fixed services and developing countries;

· Circuit noise- idle noise levels in 99% of the time about 100pWp

· Error performance - as specified in ITU-R F.697

· Grade of service better than 1%

Radio interfaces and subsystems, network related performance requirements;

· Security comparable to that of PSTN/ISDN

· Support mobility, interactive and distribution services

· Support UPT and maintain common presentation to users

· Voice quality comparable to the fixed network (applies to both mobile and fixed service)

· Support encryption and maintain encryption when roaming and during handover

· Network access indication similar to PSTN (e.g. dialtone)

· Meet safety requirements and legislation

· Meet appropriate EMC regulations

· Support multiple public/private/residential IMT-2000 operators in the same locality

· Support multiple mobile station types

· Support roaming between IMT-2000 operators and between different IMT-2000 radio interfaces/environments

· Support seamless handover between different IMT-2000 environments such that service quality is maintained and signaling is minimized

· Simultaneously support multiple cell sizes with flexible base location, support use of repeaters and umbrella cells as well as deployment in low capacity areas

· Support multiple operator coexistence in a geographic area

· Support different spectrum and flexible band sharing in different countries including flexible spectrum sharing between different IMT-2000 operators (see M.1036)

· Support mechanisms for minimizing power and interference between mobile and base stations

· Support various cell types dependent on environment 
(M.1035  § 10.1)

· High resistance to multipath effects

· Support appropriate vehicle speeds (as per § 7)

· Support possibility of equipment from different vendors

· Offer operational reliability at least as good as 2nd generation mobile systems

· Ability to use terminal to access services in more than one environment, desirable to access services from one terminal in all environments

· End-to-end quality during handover comparable to fixed services

· Support multiple operator networks in a geographic area without requiring time synchronization

· Layer 3 contains functions such as call control, mobility management and radio resource management some of which are radio dependent.  It is desirable to maintain layer 3 radio transmission independent as far as possible

· Desirable that transmission quality requirements from the upper layer to physical layers be common for all services

· The link access control layer should as far as possible not contain radio transmission dependent functions

· Traffic channels should offer a functionally equivalent capability to the ISDN B channels

· Continually measure the radio link quality on forward and reverse channels

· Facilitate the implementation and use of terminal battery saving techniques

· Accommodate various types of  traffic and traffic mixes

Application of IMT-2000 for fixed services and developing countries
· Repeaters for covering long distances between terminals and base stations, small rural exchanges with wireless trunks etc.

· Withstand rugged outdoor environment with wide temperature and humidity variations

· Provision of service to fixed users in either rural or urban areas

· Coverage for large cells (terrestrial)

· Support for higher encoding bit rates for remote areas

IMT-2000 Item Description

· Fixed Service- Power consumption as low as possible for solar and other sources

· Minimize number of radio interfaces and radio sub-system complexity, maximize commonality  (M.1035, § 7.1)

· Minimize need for special interworking functions

· Minimum of frequency planning and inter-network coordination and simple resource management under time-varying traffic

· Support for traffic growth, phased functionality, new services or technology evolution

· Facilitate the use of appropriate diversity techniques avoiding significant complexity if possible

· Maximize operational flexibility

· Designed for acceptable technological risk and minimal impact from faults

· When several cell types are available, select the cell that is the most cost and capacity efficient

· Minimize terminal costs, size and power consumption, where appropriate and consistent with other requirements

Minimum Performance Capabilities
	Test environments
	Indoor Office
	Outdoor to Indoor

and Pedestrian
	Vehicular

	Mobility

Considerations
	mobility type

(low)
	mobility type

(medium)
	mobility type

(high)

	Handover
	Yes
	Yes
	Yes

	Support of general

Service capabilities
	
	
	

	Packet data
	Yes


	Yes


	Yes



	Asymmetric services
	Yes
	Yes
	Yes

	Multimedia
	Yes
	Yes
	Yes

	Variable bit rate
	Yes
	Yes
	Yes


ATTACHMENT 2

Working document toward a PDNR ITU-R M.[ IP CHAR] “Key technical and operational requirements for access technologies to support IP applications over mobile systems”

1
Introduction 

[Editor’s note: WP8F has not determined yet whether this PDNR will be in the form of a Recommendation or a Report]

2
Scope

This PDNR defines the essential technical and operational characteristics needed to support IP applications over mobile systems. 

3
Related Recommendations and Reports

Recommendation ITU-R M.1079:
Performance and quality of service requirements for IMT-2000 access networks
[Other Recommendations may be listed as appropriate]

4
Considerations

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 Multimedia 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 Multimedia services over mobile systems.

5
Notings

The ITU Radiocommunication Assembly, 

noting

a)
that regional standards organizations are working on such technologies

b)
that new access technologies based on IP have already been developed and are now being standardized.

6
Recommendations

The essential technical and operational high level characteristics needed to support IP applications over mobile systems are included in Annex A.

Annex A

[This would include the section to address the high level requirements associated with VoIP.]

High Level Requirements on an AIPN

The AIPN shall be a common IP-based network providing common capabilities independent to the type of service being provided and the access system being used. Convergence to IP technology within the AIPN system design shall be considered from the perspective of the system as a whole with minimum duplication of functionality.
The AIPN shall be capable of accommodating a variety of different access systems hence providing a multi-access system environment to the user. The AIPN shall support service provision and provide mobility functionality within and across the different access systems.

An AIPN shall be able to accommodate fixed access systems and to inter-work with fixed networks in order to provide seamless services over fixed/mobile converged networks, e.g. charging and providing supplementary services.
An AIPN shall be able to inter-work with a variety of wireless broadband networks based on IP technologies.
The AIPN shall be under the control of the operator of the AIPN. The AIPN shall provide common mechanisms for the AIPN operator to control access to and usage of AIPN resources.

The AIPN shall provide a high level of basic system performance including low communication delay, low connection set-up time and high communication quality.

The AIPN shall provide efficient usage of system resources. In particular, the scarcity of the radio resource shall be respected within the AIPN by ensuring that radio resources are utilised as efficiently as possible. The AIPN shall also support effective usage of power resources within mobile terminals by minimising the impact on mobile terminal battery life (standby and active).

The AIPN shall be able to accommodate a vast number of terminals and users as well as be able to support a wide variety of diverse devices. Examples of terminals that shall be supported by the AIPN include terminals which main purpose is to include a sensor/RF tag, household appliances/media players with a wireless communication module, as well as traditional mobile terminals. Identification, addressing, and routing schemes within the AIPN shall be provided to support this communication environment; in particular the AIPN shall support naming and addressing schemes for a given user/session.
The AIPN shall be able to efficiently support a variety of traffic models e.g. user-to-user, user-to-multicast and traffic models generated by ubiquitous services.
The AIPN shall provide functionality as appropriate to support international roaming with other AIPNs. 

The AIPN shall provide appropriate mechanisms to support independent operation of services, AIPN, and/or access systems.


During the initial stages of AIPN introduction it is likely that earlier  systems and terminals will exist in parallel with AIPNs. Therefore, the AIPN should be able to support CS terminals and accommodate access systems based on CS. Interworking and interconnection with CS networks shall also be provided.

The AIPN shall be designed to enable efficient coexistence with earlier PS domains.
Multi-Access and Seamless Mobility

The AIPN shall support end-user, terminal and session mobility.

An AIPN shall be capable of providing seamless terminal mobility within and across access systems. The user shall experience no disruption in the service due to terminal mobility.

An AIPN shall be capable of maintaining a service during a change in access system, with no perceivable interruption from a user perspective.

An AIPN shall support adaptation of services to the capabilities provided by the access systems during terminal mobility. 
An AIPN shall support terminal mobility based on criteria including radio conditions, service requirements, user preferences and operator policies. 

In cases when there is a degradation in service quality due to terminal mobility it shall be possible to notify end users of the degradation.
The AIPN shall provide appropriate mechanisms to enable users to connect to the AIPN through multiple access systems.

The AIPN shall be capable of supporting handover between CS voice services  and AIPN equivalent services (e.g. Voice over IP).
End to end requirements for AIPN with access system

The AIPN with access system shall be capable of fulfilling certain end-to-end characteristics requirements. These requirements, if met by the system, will enable good end-user performance for a variety of end-user services including, but not limited to:

-
Real-time, interactive applications, e.g., voice, video and real-time gaming applications

-
Non-real time, interactive applications, e.g., Web browsing, remote login, chat

-
Media streaming applications

-
Conversational services

The present requirement applies to the entire end-to-end path from the user terminal to the other end-host or server including radio network, core network, and backbone network processing, buffering and propagation delays. Since the delay depends on the location of the end-host, the requirements shall be considered as preferred values when the user is within the same continent.

Round-trip delay requirement:
-
The round-trip delay requirement for small IP packets (0 payload) shall be defined such that it will enable real-time applications at good quality when both end-hosts reside within the same continent. 
-
Acceptable value is 50-70 ms average round-trip delay.

Packet loss requirement:
-
The packet loss at the IP layer requirement shall be defined such that it will enable a certain maximum download data rate for TCP based applications when both end-hosts reside within the same continent and the radio conditions are preferable.
-
Acceptable value is 0.001% in good radio conditions but maximum 0.1% packet loss ratio.
Note:
the maximum value for packet loss may also be sufficient for UDP applications.

Delay jitter requirement: 
-
The delay jitter requirement shall be defined such that it will not harm real-time applications and will not cause significant TCP degradation due to spurious timeouts. 
-
Acceptable value for delay jitter is 25 ms (for real-time gaming), for TCP based download applications occasional bursts of up to 50 ms are still tolerated.

Mobility & Handover

The system shall support mobility across the cellular network and should be optimized for low mobile speed from 0 to 15 km/h. Higher mobile speed between 15 and 120 km/h should be supported with high performance. Mobility across the cellular network shall be maintained at speeds from 120 km/h to 350 km/h (or even up to 500 km/h depending on the frequency band). Voice and other real-time services supported in the CS domain in previous systems shall be supported via the PS domain with at least equal quality as supported by previous systems (e.g. in terms of guaranteed bit rate) over the whole of the speed range. 

The impact of intra systemhandovers on quality (e.g. interruption time) shall be less than or equal to that provided by CS domain handovers in previous systems.
The mobile speed above 250 km/h represents special case, such as high speed train environment. In such case a special scenario applies for issues such as mobility solutions and channel models. For the physical layer parameterization the system should be able to maintain the connection up to 350 km/h, or even up to 500 km/h depending on the frequency band.
The system shall also support techniques and mechanisms to optimize delay and packet loss during intra system handover.
_____________

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





