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Introduction

Backwards compatibility requirement was discussed in the email exploder and also during the meeting in Athens during the joint meeting.  Based on the email discussion there is a draft proposal captured in the TR 25.913 v003[1]:

Backwards compatibility is highly desirable, however it needs to be carefully considered in the light of the potential for performance and/or capability enhancements

There are other contributions submitted for the meeting for this meeting to review this requirement [2][3][4].

This contribution discusses the  topic of backward’s compatibility and the relationship we see between UTRAN evolution and EUTRAN.  

Discussion

UTRAN was built on existing protocols inherited from the CS world.  The functionality and the functional split were largely dictated by the need for CS services and motivation to preserve the MSCs.  EUTRA on the other hand is a packet only network expected to deliver a peak data rate that is over an order of magnitude more than the UMTS network and with latencies of 1/10th of the UTRAN network.  Building on the existing specifications will impose unnecessary constraints in terms of complexity.  These are explored further in the following paragraphs.

Existing Mandatory features and backward’s compatibility:  Removal of any mandatory feature will not be backward’s compatible.  Where there is a duplication of functionality, it makes sense to remove these mandatory features. 

However, removal of these mandatory features is not as simple as the “feature clean-up” activity.   The feature–clean up removed standalone functionalities that were not implemented.  On the other hand many of the features have not only been implemented but also is intrinsically a part of the protocol. This makes the removal of these feature difficult.  An example is the MM states in the CN and RAN.  

A system that supports only packet can be leaner and optimised for packet compared to a system that supports both circuit and packet.   So intuitively it would seem that if we start with the UTRAN stack or evolution path for EUTRAN, we would not be able to strip out as much functionality as we could if we didn’t have that restriction.

Even if we manage to remove some of the functionality, the resulting protocol will not be backwards compatible with the existing protocol.  So the use of some form of dual protocol stacks one for legacy UTRAN and one for EUTRAN is inevitable. 

Complexity:  The UMTS specifications are quite complex and building on top of it only adds complexity.  .  The increase in complexity of the overall system is caused by interactions between the different features as new features or functionality is added.   Development of MBMS has shown this complex feature interaction.

User plane latency: Each node that processes, translates or forwards user plane packets adds additional latency to the packets.  This should clearly be avoided where possible.

Exploiting the network consolidation: Almost every company agrees that there should be reduction in the number of nodes in the network for efficiency and latency reasons. This should be exploited to reduce the complexity at the terminal.   It does not help if the terminals would have to support all the functionality required to support a logically split architecture as would be required if we build on existing protocols. 

Short term view:  To say that building on existing protocols will speed up standardisation is a short term view.  As EUTRA also starts to evolve further with more features, the burden of legacy support will create feature interaction and complexity, testing effort and in fact delay introduction of new features and at worst cripple the intent of the evolution. 

Interaction with other Radio access technologies:  It can be expected that any 3GPP system will have to interact with other non-3GPP systems.   Some form of inter-system “handovers” will be needed as indeed the work on WLAN has shown.  Since most of these system use IETF protocols, re-use of these protocols in the 3GPP world would ease interaction and handover between systems.

Moreover, there is no guarantee that future wireless systems will endeavour to be 3GPP compliant, and with regulatory moves towards spectrum liberalisation in some countries there is no regulatory way of guaranteeing the adoption of a given air interface.

UTRAN evolution and EUTRAN: UMTS provides rich functionality set and these should not be ignored for the EUTRA.   Re-use of the functionality and the expertise from developing these protocols should be leveraged.

However, EUTRAN should not be constrained by a requirement to use the existing protocols and architecture but should be optimised as a packet only network that can compete in terms of latency, complexity and time-to-market with alternative technologies.  

That is not to say the WCDMA cannot benefit from these developments.  Where possible and applicable, WCDMA should try to exploit and apply these in the UTRAN as much as possible.  Keeping in mind the services supported over existing UTRAN, the network doployments and the legacy terminals out in the field, we should also find a migration path for the UTRAN to evolve towards the packet optimised EUTRA architecture as more and more traffic moves away from CS towards PS.

Conclusion:

EUTRAN has to achieve the latency and peak rate targets that are typically an order of magnitude different from UTRAN.  Complexity is another prime consideration.  Building on top of the existing protocols makes it difficult to meet these challenges. Removal of mandatory features to simplify existing protocols would make the EUTRAN terminals non-backwards compatible at the higher layers anyway.  EUTRAN should be able to provide a solution that is competitive with other technologies.

UTRAN could adapt the EUTRAN architecture where possible but follow a more evolutionary path towards the packet optimised EUTRAN architecture.  

EUTRAN study should not be constrained by a requirement that it should be backwards compatible or have a common protocol stack for UTRAN and EUTRAN.   Meeting the service level requirements of data rate, delay, complexity etc. should be the prime drivers.  It should be left to the study to evaluate the different proposals. The current requirement allows this flexibility and should not be changed.
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