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1. Introduction
During the Long term Evolution (LTE) requirements work, there were targets set for the cost related issues as follows (from TR 25.913 0.0.2):

Cost related requirements for the Evolved UTRA and UTRAN are: 
a) The expense of backhaul transmission is one of the high cost items that need to be further studied and optimized. Existing backhaul 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.

b) The EUTRAN architecture should reduce and balance the cost of future network deployment by maximizing the usage of existing site locations, interfaces, and protocols.

c) Open EUTRAN interfaces are essential for multi-vendor equipment interoperability and are another method to reduce CAPEX and OPEX for network operators.

d) Complexity is another factor that increases overall CAPEX and OPEX. UE complexity and power consumption shall be minimized/optimized. Complicated UTRAN architecture and unnecessary interfaces need to be avoided to reduce product cost and the test, verification, and OAM cost.

e) More efficient and easy to use OAM&P.

Close related to these cost issues we have also the complexity targets as (from TR 25.913 0.0.2):

Evolved UTRA and UTRAN shall satisfy the required performance. And also, system complexity shall be minimized in order to stabilize the system & inter-operability in earlier stage and decrease the cost of terminal & UTRAN. For these requirements, followings shall be taken into account:
a) Minimize the number of options
b) No redundant mandatory features
c) Reduce the number of necessary test cases, e.g. Reduce the number of　states of protocols, minimize the number of procedures, appropriate parameter range and granularity
While these targets themselves are as such well understood, there is some reason for concern that they are not properly taken into account when setting other requirements, as explained in the following sections.

2. Supported environments - Velocity

Following the large range of environments, with the comment for speeds up to 500 km/h, it is not obvious what kind of environment specific optimization can be done. Requirement such as

The system 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.

does not necessary offer good guidance for practical work. For example, when is another set of system parameters justified? 
It remains to be seen how heavy impact the high velocity has on the overall system complexity. The radio parameter design, such as OFDM sub-carrier spacing etc, can be made easily to facilitate 350 km/h or more, rather the question is what are the other implications for network?

One alternative to be considered would be to leave velocities above 120 km/h to be covered by specific implementation if somewhere really up to 500 km/h would be needed with rapid handovers and short service interruption times. We could considerer that the high velocity is a requirement for the basic radio parameters (such as sub carrier spacing, pilot structures etc) but then the general system design would not be loaded with that requirement as the specific case, such as high speed train environment, could be expected anyway having network specific implementation solutions which do not need to load the complexity of the general system design.

3. Supported environment - Coverage

Having as good as possible coverage is essential. However some very extreme expectations are now laid for the system, suggesting support for up to 120 km cell sizes. This kind of case is again adding to the system complexity for a rather rare case in the field as even 30 km seems as rather large cell from the practical limits. If this requirement can be understood that rather checking just that e.g. “timing advance” range in (stage 3 work) is not limiting achievable range then there is not necessary major impact from this. Some clarification for the TR would be uselfull if this is the common understanding of the requirement.

The targets for the coverage in the TR are not fully defined, but again there the point “EUTRA should be sufficiently flexible to support a variety of coverage scenarios” is now not aiming for focused case where to optimise but aiming to again everything one could come up with. Some more focus for the TR would be beneficial, hopefully to be obtained with the missing reference scenario.
4. Backwards compatibility

Under the term backwards compatibility, there has been various discussions as well. (As such misleading as backwards compatibility is not the same thing as between e.g. Release’99 and Release 6 due to the new radio access)

It was suggested on the email discussions even state the evolved UTRAN architecture should support both EUTRAN and UTRAN, which would mean that the architecture would have very little room (if any) for cost optimization in-line with the targets highlighted for the study item.

If we have a system that is supporting in it’s design all the legacy as well (same nodes, same protocols etc…) and only adding new stuff on top of, then it is difficult to see where would cost benefits come from.

If we are in some scenario aiming for standalone system, which does not have UTRAN in the same area, then why should the system design and cost structure be loaded with the UTRAN protocol/radio support?  Adding new stuff on top of the existing protocol is not likely to lead to the most simplest implementation and testing requirements. This does not mean to exclude to reuse those UTRAN protocols principles that are found simple and solid.

Obviously we need to take into account that same sites are used for EUTRAN as well as UTRAN, which has been clearly expressed by the operators and definitely contributes to the cost as well, when ensuring this is possible. Also the need for interworking with existing UTRAN should not be mixed with the backwards compatibility aspect.

Some of the comments have been also linking the UTRAN future work with EUTRAN, which is obviously not directly the case. There will be future development for UTRAN within the normal work item process on the areas which are seen sensible and in same cases similar improvements will be made for UTRAN (on top of WCDMA based radio access) that are found sensible for EURAN while some of the improvements for the EUTRAN will not be sensible for WCDMA due to the differences in technology. 

The current text in the TR as such leaves sufficient degree of freedom for the discussions in this area in TSG RAN WG2/WG3 and does not need to be adjusted.

5 Interworking with other 3GPP Radio Access technologies

Interworking with other 3GPP system is again obviously needed. However, the key is how tight should the interworking requirement be? With the current proposals down to 50 ms interruption time it is easy to see that they are adding the to the system cost. This issue is further addressed in [1] and not covered in more details here. 

6 Conclusions

This contribution has outline some of the requirements discussions that not favoring reaching the cost related targets and discussion is invited regarding which is the preference, especially by the operators, a low cost system or a system which includes all the existing UTRAN stuff + new EUTRAN features on top of all the existing stuff.

Our view is that we should aim for a system that has low complexity without burdening e.g. the architecture discussion with the support requirement of the existing UTRAN protocols in the very same architecture and that from the architecture/protocols point of view we could aim for system with less than ultimate mobility up to 500 km/h.

We should also keep in mind that the system we are designed is going to be from the years 2009/2010 onwards and we should get away from the “new needs to be superior to the old one in every single scenario” After all, taking requirements from the old system, and adding few extra on top, will result easily more complex system than the old one.
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