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1.0
Introduction

This contribution provides a view from a North American operator on needs associated with the North American marketplace. Many, if not most of these views, are commonly applicable on a global basis, particularly where operators are increasingly faced with competitive pressure from other 3G and existing and emerging alternative technologies. 

The market expectation window for the capabilities being developed under the Long Term Evolution work should be considered as 2008 to at least 2012 and perhaps beyond.  Consequently any technologies and capabilities to be defined must be able to support the market and service needs envisaged for this timeframe.

2.0
Discussion

Long Term Evolution of UMTS/HSDPA should consider these key concepts in the development of the technical specifications:

· 3GPP specifications should be driven by market requirements and customers’ demands (needs);

· It is important that UMTS networks  provide the same or better customer experience wire-line network services and/or other wireless services such as WiFi/WiMax, etc., with consistent performance and service quality in service coverage areas;

· It is understood that spectrum efficiency and network capacity have to be enhanced further to be prepared to meet market competition and future customer requirements, both of which will continue to grow;

· UTRAN evolution should focus on data and the UMTS network needs to be evolved and optimized to fully support IP and IP based services of toady and those anticipated to appear in the marketplace post 2008;

· 3GPP specification development should also address issues related to shifts in the market view and market timing window by streamlining and implementing the most efficient working procedures in 3GPP in order to be highly responsive;

· Near term enhancements should target product availability to support deployment in early 2008, while the defined technical capability should be designed so that it remains sufficient and viable in the market beyond 2012.

Cingular Wireless recommends that the concepts outlined above be utilized as a foundation for the LTE TS work.

To this end, Attachments 1 and 2 are provided with greater details for advancing the Long Term Evolution of UMTS/HSDPA.

· Attachment 1 provides Cingular Wireless’ views on Long Term Evolution which considers the following areas :

1. Market Drivers

2. Service Drivers

3. Time Frames

4. Spectrum Aspects 

5. RAN Performance

6. Architecture and Technology

7. Cost Impacts

8. Process Issues
· Attachment 2 provides illustrative service scenarios for the LTE marketplace.

· Attachment 3 provides a summary of Cingular Wireless’ initial driver and technical views in support of the perspectives offered in this document.

3.0
Recommendation

Cingular Wireless proposes that Attachments 1, 2 & 3 be included in the development of the TS on Long Term Evolution of UMTS/HSDPA.
ATTACHMENT 1

Considerations regarding Long Term Evolution of UMTS/HSDPA

1. Market Driver

· UMTS development should be market driven rather than technology driven;

· Customers expect their wireless experience to be the same as or better than wire-line (DSL or Cable Modem) internet service. This is one of the most important factors to enable seamless wireless data services. It is also the key to drive the improvement of 3GPP performance specifications including latency;

· Consistent customer experience on data throughput in urban, suburban and rural areas at various speeds is expected;

· Global roaming for both voice and data must be supported and improved;

· Inter-operability of data services (like voice services) with non-3GPP technologies should be supported;

· All services shall be backward compatible.

2. Service Drivers

· Meet growing demand for high capacity and high data rates (both uplink and downlink) for both near and long term future needs with flexible, symmetric and asymmetric channel deployment;

· Coexistence and possible interworking with other technologies, such as WiFi, WiMax, etc, while maintaining 3GPP as a more competitive technology in the market place;

· Support pure IP based network and services as one option of the future network configuration for service flexibility;

· Flexible network scalability and configurations to meet different market requirements and ease network deployment problems;

· High reliability and avoidance of single point system failures;

· Improve UTRAN’s performance to ensure customer satisfaction on an on-going basis;

· Efficient 3GPP specification development to support aggressive deployment schedules.

3. Time Frames

Cingular Wireless offers the following view on the timeframes on the work within 3GPP and believes that this view is important in managing the work and in understanding the relationship of the deliverables among the work activities.
· Near Term (up to 2008) should be addressed by the on-going work on Release 7.
Release 7 should focus on the issues directly related to market deployment and the customer experience and to fine-tune and incrementally improve/correct R6 and earlier standards to ensure that UMTS/HSDPA products and services are of high quality, perform correctly and are as fully featured as intended.

The target for near term is focused on UMTS immediate deployment related issues, for a time frame of 2007 and 2008. Smooth transition from GSM to UMTS and capacity and performance enhancement of current specifications and HSDPA should be given the highest priority to make sure that HSDPA and E-DCH (that is both the downlink and the uplink) are fully deployable with high satisfaction with regards to the customer experience. 

Consideration should be to fine-tune and incrementally improve/correct the standards to ensure impending products using, for example, Release 6 & 7 in both UMTS/HSDPA are meeting goals in:
Operational Considerations

Incremental Performance Enhancements

Technical Requirements

Standards Needs (CRs)

Adopt as a goal to achieve in the near term greater stability – if there is no need for major changes based on market place drivers to trigger a major release update – then concentrate on standards changes and work activities for Release 7 so that Release 7 can be closed by March 2006. Work should be supported and advanced which promotes performance enhancements and service improvements in terms of quality of service, spectrum efficiency, capacity enhancements, and interference robustness and interference mitigation. 

· Midterm (2008 to 2012) should be addressed by the Long Term Evolution Study Item.
Targeting capacity and data rate enhancements to support new services and features requiring higher levels of capability and performance are primary goals and drivers for this phase. The data rate can be up to 100 Mbps with necessary network architecture and technology enhancements. It could include the support of full IP based network and harmonization with other RATs. 

Long Term Evolution encompasses the technology developments needed to support market needs and business drivers of 2008 to 2012 and beyond in improving :

Spectrum efficiency/utilization

Voice capacity and quality

Data capabilities :

Significantly higher data rates

Lower latency

Real time IP services

Best-in-class capabilities

· Long Term (2012 and beyond) should be addressed by follow-on activities to be initiated at some future date.
Long term (beyond 2012) should be addressed by activities that are initiated after the conclusion on the LTE Study Item and any LTE Work Items that follow.  Data rate higher than 100 Mbps is required. This would more fully support the global initiative on Beyond 3G, such as the vision created by ITU-R Working Party 8F in Recommendation ITU-R M.1645 “Framework and overall objectives of the future development of IMT-2000 and systems beyond IMT-2000”, and related ITU-R documents. 

4. Spectrum Aspects 

· Support more diversified spectrum as release independence features. New band definition has to give full consideration of co-existence with other RATs in the same and adjacent service areas. The negative impact to service coverage, network capacity and service quality has to be avoided or minimized.

· New modulation technology should be introduced into UMTS to improve existing spectrum efficiency by up to 4X. OFDM has been recognized as one of most prominent candidates for this new, proposed physical layer.

· Support flexible bandwidth configurations including asymmetric bandwidth allocation for unbalanced application and broadcasting/simulcasting services. Bandwidth allocation could be arranged from 1.25, 2.5, 5, … up to 20 MHz either symmetric or asymmetric.
· Support for variable duplex spacing may be required to allow for deployment in varied radio frequency band arrangements around the world.

5. RAN Performance

UTRAN performance is one of the most important issues that have directly impacted subscriber’s satisfaction to UMTS services and market penetration. It has been mentioned many times from both operators and vendors as one important aspect for UTRAN evolution, which additionally includes the following perspectives:

· Enhancement on network capacity and data throughput. 

· Uplink:

5 to 100 Mbps, and 

· Downlink:

30 to 100 Mbps

· Reduce Network Latency: 

In the UMTS network, the following latencies need to be reduced or optimized to improve wireless service subscribers’ experience:
· Call establishment delay (< 1s)

· Network access delay (< 100  ms)

· State transition delay (e.g. FACH to DCH delay)

· End-to-end transmission delay or RTT (10 - 20 ms)

· Handover delay 

No clear performance is defined in the current UMTS specifications for all the above mentioned critical performance criteria, but collectively, they are extremely important for customer satisfaction.
· PS domain optimization with full QoS support

IP based real time and non real time services are introduced in UMTS.  However, the performance and QoS control have not been fully optimized on either user or control plane. In order to support VoIP or IMS in the future and other possible services, particularly those of a conversational nature, IP QoS on both user and control planes must be enhanced and optimized.  Controlling linkages to the applications should be considered or enhanced.  A significant market driver is the ability to offer service level agreements and differentiated services. 

· Additional performance requirements and UE conformance specs

Proper performance and UE conformance test specifications are critical to make sure a proper implementation of the technology can be achieved and the products and services offered by operators can meet customers’ fundamental requirements. Performance specifications are also an important aspect that can help reduce CAPEX and OPEX to operators.

Enhanced capabilities in mobiles to better utilize network improvements (more mobile memory, faster video processors, flexible & larger screens, detachable screens with connectivity such as BlueTooth to the mobile, download scheduler, etc).

6. Architecture and Technology

· UTRAN architecture

UTRAN architecture needs to support asymmetric variable UL/DL band widths from 1.25, 2.5, 5, … to 20 MHz. flexible bandwidth with 2.5 MHz basic channel granularity above the 2.5 MHz level.  Support should be provided for asymmetric deployment of up and down links, with consideration of dynamic bandwidth allocation of the channelization.  Bandwidths as low as 1.25 MHz could be useful in situations where the allocated or available spectrum is limited and this lower end option should be considered in the design if it is not a burdensome requirement. This lower limit requirement is of particular value in the Americas Region. In systems that are already fully utilizing the allocated spectrum with GSM, EDGE, and/or UMTS/HSDPA, a 1.25 MHz channel can facilitate the introduction of the improved UTRAN through a transition process of clearing enough spectrum for an initial 1.25 MHz channel of improved UTRAN and then grow it as services/customers are rolled to the new carriers. 

A 1.25 MHz width utilizing modulations that are significantly more efficient than those today (e.g., 4X) can support the introduction of the improved UTRAN in additional frequency bands that may be made available in small increments in Administrations around the world. This make the business case easier from both a technical and service delivery perspective as a certain level of high date rates can still be supported. Furthermore, such a lower channel width can enable migration for earlier generation technologies. 

· Support of OFDM to improve spectrum efficiency

It is a common understanding that OFDM is a possible key technology for 3GPP’s consideration to achieve the desired spectrum efficiency, link capacity and throughput. 

· MIMO

MIMO can further improve link efficiency and network capacity. Several companies have recommended considering MIMO for UTRAN evolution in the future. The cost of deployment is the main concern for operators.

· VoIP and all IP network

It is a common understanding that UTRAN architecture needs to be enhanced to fully support VoIP and IMS services in the future network. More studies need to be completed on both user and control planes’ architecture to fully support the full goals of the LTE. 

· Open interface and multi-vendor deployment

This is strongly recommended by operators for the flexibility of network deployment and also introduction of more equipment competition in the market place.  Software Defined Radio should be facilitated as a preferred implementation.
· Service Aware Common Radio Resource Management (RRM) for multiple radio access technologies

Future network contains multiple RATs, such as GSM, EDGE, WCDMA and possible OFDM, WiFi, WiMAx, and/or others. It is important to provide access to different RATs on the basis of service characteristics and traffic load to optimize the utilization of the spectrum, or support a wide range of service possibilities for the operators.

· Use of H.264 or better
For greater video/audio compression (as much as twice over MPEG4).

7. Cost Impacts

· Continue to improve physical layer efficiency to reduce the cost per bit.

· The expense of backhaul transmission is one of the high cost items that needs to be further studied and optimized. Existing backhaul technology and communication protocols should be optimized. Further study on new backhaul transport technology is expected to significantly improve the link efficiency and reduce the cost in the future.

· Open UTRAN interfaces are essential for multi-vendor equipment interoperability and is another method to reduce CAPEX and OPEX for network operators.

· Complexity is another factor that increases overall CAPEX and OPEX. Complicated UTRAN architecture and unnecessary interfaces need to be avoided to reduce product cost and the test, verification, and OAM cost.

· The use of a common radio interface for the BTS, such as the concepts of CPRI and OBSAI to reduce BTS costs should be considered. 

· Software Defined Radio architectures and implementations should be supported in the specifications by providing for enablers to allow the benefits of SDR to be realized.  Such items as the ability to remotely update, reconfigure, enhance or evolve the radio in place are critical economic aspects.  The possibility to support modes and modulations of all the UMTS/HSDPA variants on a common radio hardware set is critical. 

· Operators must be able to leverage their existing deployed infrastructure to economic benefit in the marketplace to balance CAPEX with increased capabilities, especially in the near term transition to the improved UTRAN.
· More efficient and easy to use OAM&P.
8. Process Issues 

· Keep the pace of standard development time-frames consistent with market and customer needs. Consider how the LTE development cycle for the study item, the eventual work items, and the release of final specifications might be shortened in the optimum case to December 2006. Even a reduction of 6 months in the final date could have profound positive economic impact in the marketplace for all stakeholders.

· Properly handle UE conformance test and performance specifications to address both customer’s requirements and the maturity level of technology implementation. A proper procedure or method to handle long term performance target and near term achievable product specification needs to be developed

· Ensure that disputes and stalemates in the developments are quickly addressed and using all available procedure within 3GPP to avoid any delays in 3GPP specification development. WG leaders need to be encouraged to settle disagreements within the working groups without appealing to the Plenary for difficult decision resolution to avoid introducing delays in the work

ATTACHMENT 2

Illustrative Service Scenarios for the LTE Marketplace

Voice over IP

Full support for all manner of VoIP implementations that an operator may wish to support with a full suite of coding rates available as well as the ability to interwork with tradition wireless audio coding and circuit switched voice.  

High Speed Access over UMTS

High speed access via a laptop. Same as what we offer today, but on a faster network (and with the ability to handover to other alternate networks). 

Robust browser

Browsing experience that is more like HTML via a user’s PC. Is fast, has formatting, graphics, easy to navigate links, ability to easily get to what a user wants, etc.

Secure browser/VPN

Ability for enterprise (that is large national business) customers to set up a high speed VPN session via a handset so that they can access corporate applications (email, server based applications, etc.) or the corporate intranet via their handset. 

Streaming video on demand

Ability to select from a menu of stored video content to play at any time (e.g., music videos, highlights from yesterday’s soap operas, today’s weather map, favorite sitcom, news event, etc.).

Streaming live TV

Ability to “tune into” a channel of live TV selecting from a menu similar to a cable TV guide.

Music & photo download

Users can download mp3 (or equivalent) songs and/or photos to their phone as well as transfer these songs from their computer to their phone. The phone begins to replace the music player—users only need to carry one device now – mobile memory expansion. Higher bandwidth would allow for music videos to be streamed/viewed/played on the device.

Multi-player gaming

Ability to play other players in real-time via one’s handset. Note that network capabilities may dictate which games will be supportable—playing chess is easier than racing cars. Users should be able to access constantly updated info like high score lists. This can link to the location based service capability.

Location-based services

Using location capability, users can do location based services like get turn-by-turn directions or business lookups, real estate video listings, etc

Text and Audio Books with Graphics

Downloadable or streaming textual /audio books with graphics for the business traveller, the tourist or the toddler. Enable the use of this service such that entire books maybe downloaded quickly for reference, entertainment or other uses. Streaming audio books should also be allowed to have a “stop and go” capabilities for the on again, off again listener. Multi-language support should be provided both at home and while roaming.

Video telephony & conferencing

Enable video telephony and conferencing for the travelling business executive or chat with your grandparents from halfway across the globe. Share, view and edit documents while conferencing.

As a further note, it is envisaged that many of these service would be utilized in a combinational and/or simultaneous manner which can significantly drive the required bandwidths (both peak and average) as well as impact bearer channel architectures 

ATTACHMENT 3
Summary of Cingular Wireless’ Initial Views
	Service and Performance 

	Similar customer experience as wire-line
	√

	Consistence performance in coverage area
	√

	Full performance out to cell boundary, support for reasonable cell sizes as economic balance against cell deployment impediments such as zoning, lack of ability to construct new towers...
	√

	Smooth network migration
	√

	UL/DL data throughput enhancement (Mbps)
	30/100

	Latency improvement (ms)
	<10

	Reduce call set up and network access delay (ms)
	<100

	Support IP services with end-to-end QoS
	√

	High speed MBMS
	√

	Multiple RATs mobility management
	√

	Network and service backward compatibility
	√

	Spectrum and Bandwidth

	Flexible spectrum deployment (channel MHz)
	1.25, 2.5, 5, 10, 20

	Asymmetric channel allocation support
	√

	Variable width duplex spacing
	√

	Increase Spectrum Efficiency
	Goal- 4X

Minimum – 2X

	Co-existence with other RATs
	√

	Architecture & Technology Evolution

	Physical layer technology
	OFDM & MIMO

	Optimized for efficient IP network support
	√

	Convergence with other network
	√

	Open interfaces & flexibility
	Should facilitate SDR 

	Include CPRI and OBSAI?
	√

	Service Aware  (Common) RRM
	√

	Interworking with other RATs
	√

	Cost and Complexity

	CAPEX and OPEX reduction
	√

	Cost effective backhaul
	√

	Multi-vendor interoperability
	√

	Less complexity & easy to be deployed
	√

	Minimize 2G to 3G transition cost
	√

	More complete and explicit performance specs
	√

	Requirements for Terminal

	Smaller size, low cost and power consumption
	√

	Expected deployment time
	2008 


      Legend:    √ symbol in a cell:  proposed idea                                      numbers in a cell:  proposed target numbers/values
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