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1 Purpose
The purpose of this paper is to present Nortel vision of what are the expected targets and real constraints on the evolution of HSPA networks and consequently where we should concentrate on for the evolution of HSPA architecture.

2 Targets on Evolved HSPA Architecture
The guiding principles of the study item have been clearly defined in ref [1] at RAN Plenary#31 with the following terms:

· Performance: peak rate and latency should continue to evolve,
· Cost savings: It shall be able to operate as a packet-only network based on utilization of shared channels only. Ideally also, existing infrastructure should only need a simple upgrade,
· Backwards compatibility: legacy terminals (R99-DCH and HSPA mobiles) shall be able to share the same carrier,
· Future proof: allow inter-working with LTE as smooth as possible.

We propose to define the scope as what the Evolved UTRAN architecture could be and what it should not be, keeping in mind the targets identified here-above.

3 What Evolved UTRAN could be 
The possible solutions for moving towards evolved UTRAN are described in relation with the four targets identified in section 2.

3.1 Performance
Gains in latency can be studied through the various planes or dimensions of a network: control plane, user plane, architecture plane. 
Control plane
Gains can be achieved by further moving some RRM functions from the RNC down to the nodeB continuing what was initiated with HSDPA and HSUPA and also in the spirit of LTE.

With HSxPA, some MAC scheduling functions have already been moved down to the nodeB. Still in the same direction, Evolved UTRAN can furthermore take advantage of the nodeB scheduler to offer a centralized management of more common resources. This could apply for instance for FACH or MBMS resources.

This also enables to benefit from the HARQ repetition function in a larger scale which contributes to reduce the overall latency. This could also optimize the power resources which contribute to the bit rate.

User Plane
For the user plane, latency gains can be achieved for instance by mirroring the RLC function into the nodeB to make downlink retransmissions faster. This mirror RLC in the nodeB could co-exist with the central RLC function in the RNC still serving as mobility anchor.
Moreover, these gains in user plane latency will further contribute to the gain in bit rate by decreasing the UE buffer size needed. 

Architecture Plane
The gain of some architectural changes could be studied to assess if they contribute to the achievement of the targets of section 2. For example, upon successful introduction of the changes “control plane” here-above, the CRNC/DRNC function removal could be studied to seek further simplification and latency gains.
The direct bearer is already possible in UMTS R6. The direct bearer concept could be extended to the control plane. This would result in a nodeB flex architecture where the RNC connect to multiple nodeBs.
3.2 Secure Cost Savings
The underlying assumption is that no/limited additional cost are introduced when moving forward from UTRAN towards E-UTRAN, both on access side and on core network side.
This means for the access side that the requirement to have a simple upgrade from existing networks (both in terms of hardware and in terms of software) must be carefully fulfilled. Evolution should thus be seen as incremental steps only. 
This means for the core network side that evolved UTRAN should connect to legacy R5, R6, R7 core network nodes in order to not add cost on CN side when evolving the UTRAN access side.
Indeed, operators should be able to capitalize on the investments done these recent years both on their packet core and their UMTS release 4 circuit architecture.
Backwards compatibility with legacy terminals as well as future-proof inter-working with LTE shall also be ensured to secure the investment of operators.
4 What Evolved UTRAN should not be 

The following areas of pitfalls can be identified when moving towards evolved UTRAN.
4.1 Security Risk
One area of pitfall would be to move the user plane security functions to the edge RAN node. The LTE security conclusions should thus be taken into account in this area and in particular the conclusions reached during the January 2006 adhoc co-localized with SA3 and RAN2. Evolved HSPA networks should not introduce unnecessary vulnerability to DOS attacks and eves-dropping. It should also not constitute a security breach that could make fragile other existing UMTS and HSPA networks that are interconnected. This move would also induce extra cost not directly related to the target.
4.2 Cost Risk
The increase of latency performance should not be detrimental to the cost of the architecture. 
As already previously commented, this means to keep simple upgrades from existing access networks implemented as incremental steps. This also means that any hardware and software impacts associated to each of these steps should be carefully assessed. It will also probably define what is the acceptable limit in the direction of flattening the architecture in order to not be detrimental to the cost saving: Evolution should not be revolution. Operators investments in HSPA networks should be secured.
For example, further changes like removing uplink MDC should not be considered without a strong justification from RAN1.

Other functional changes like moving the user plane security, the RRC or CMCC functions would also have cost impact while their benefit regarding bit rate or latency is not granted.
4.3 Interoperability Risk
To minimize the interoperability risk the existing UTRAN-CN functional split should preferably be kept.

The Iu interface has been extensively tested during a lot of IOT campaigns in the past few years and can now be seen as a fully proven interface.
Changing the UTRAN-CN functional split would for sure require new testing with associated troubles and delay. This interoperability risk could therefore cost money, and also modify the HSPA+ schedule and reshuffle the timetable of the smooth path towards LTE.
4.4 Availability Risk
Another area of pitfall is related to the availability dates of HSPA+ solutions. Under the same idea of securing the timetable leading to LTE, it is believed that HSPA benefits should be capitalized on as soon as possible during the smooth path towards LTE.

Therefore, it should be possible to start the incremental steps of evolving the UTRAN architecture as soon as possible and not make them hang on the SAE availability. This should however not undermine the capability of any of the intermediate evolved UTRAN implementations to fully inter-work with future LTE/SAE implementations.

5 Conclusion
This paper has presented Nortel vision of the future evolved UTRAN and in particular within which scope it should be defined.
As a summary, Nortel promotes sensible changes in the HSPA architecture in the form of incremental steps. Some examples of these steps have been presented in section 3. In addition, as explained in section 4, in order to secure the cost and the availability dates of evolved UTRAN, Nortel leans towards reusing the existing UTRAN-CN functional split and Iu interface. 
[1] RP-060217 Work-item Description “Scope of future FDD HSPA Evolution” 3GPP RAN Plenary#31
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