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1. Introduction

This contribution provides a text proposal for TMA SI conclusion, to be included in the TMA Study Item Technical Report, chapter 9.

------------------------------------------- Text proposal for TMA SI TR begins -------------------------------------------
9
Conclusion

This chapter list the conclusions of the study on different alternatives how external low noise RX amplifier radio requirements for UTRA FDD could be standardized.
The feasibility of standardizing the BS – TMA interface has been studied in this TR regarding the following key aspects:

1. Feasibility of splitting the radio requirements between BS and TMA

2. Feasibility of standardization alternatives, including conformance testing and system responsibilities
3. Impact on Radio Resource Management requirements.
Regarding aspect 1) it was observed that an extensive number of radio performance related parameters would need to be split between BS and TMA. No meaningful TMA specification can be developed without such a radio parameter split, as otherwise there would be no defined performance for the BS+TMA chain. However, this parameter split is non-trivial and would need to be repeatedly carried out for each considered operating band and for each TMA gain alternative. This would require a lot of detailed investigations for the TMA+BS receive / transmit chain. 

In particular, for deriving the TMA IMD requirements a large set of interference scenarios would need to be considered and their respective IMD levels would need to be agreed and split between the BS and TMA. Furthermore, there seems to be no other way in setting TMA IMD requirements than specifying either the details of the TMA receiver implementation (RX filters, IP3) or having a large number of IMD test cases.

Furthermore, there are different options for the split of the performance between the BS and the TMA. That is true not only for the TMA gain but also for linearity in the TMA amplifier as well as the filtering in the TMA. In order to cope with all different solutions the TMA would have to fulfill the worst case scenario or the base station requirements would have to be tightened for some vendors to be compatible with all TMAs. This would either drive the cost for the TMA or the base stations or it would be a solution with a lot of options which would not guarantee interoperability.


The feeder loss between BS and TMA also needs to be taken into account when defining the radio requirements for BS and TMA. Then any minimum performance requirements defined for the BS+TMA chain can only be ensured for the assumed range of feeder losses.

Regarding aspect 2), it was generally noted that the BS-TMA interface needs to be specified for both, the BS and TMA if the inter-working of BS and TMA of different vendors should be facilitated by 3GPP standards. Three standardization alternatives were considered in more detail in section 7 with the following observations:
1. In TMA standardisation alternative 1 the interface between BS and 3GPP TMA is not standardised, as minimum performance and conformance test requirements for the BS as a separate unit are not included.  Hence it is not possible to replace the BS system vendors overall responsibility for the conformance testing and inter-working of the BS+TMA chain (as present in today’s situation) by the separate conformance of the BS and TMA to appropriate 3GPP BS-TMA interface standards. Furthermore, it is not evident, how the inter-working of the BS with any 3GPP TMA could be ensured by the BS system vendor without extensive conformance testing of the BS+TMA chain with candidate 3GPP TMAs. Summarizing, this standardisation alternative does not facilitate the interoperability of BS and TMA from different vendors in any significantly better way than today’s standards situation and is therefore not recommended for standardisation as the development of the TMA specifications alone would still require a substantial effort from RAN WG4.

2. In TMA standardisation alternative 2 the interface between 3GPP BS and 3GPP TMA would be standardized, but the requirements are not properly matched, as retaining the current test port A requirements for the BS does not cover the 3GPP TMA over-gain alternatives. Consequently, the currently specified performance requirements at test port B will not be attainable for the BS+TMA chain. However, as these are core performance requirements, this alternative is not seen as acceptable for standardisation. Changing core requirements in alternative 2 would change system performance and would require substantial amount of the system analysis work to be redone. In addition it might possibly violate regulatory requirements and is therefore not seen as acceptable.
3. In TMA standardisation alternative 3 the interface between BS and TMA would be standardized by introducing a new set of requirements at test port A* for a new BS type to be operated with a 3GPP TMA only. If both, the BS and the TMA are separately conformance tested there should be no need for the chain of BS and TMA to be conformance tested and interoperability could be guaranteed by 3GPP standards design rather than by the BS system vendor. The scope of the A* radio requirements is expected to be comparable, but not identical to the current test port A requirements. The TMA standardization will either require to standardize details of the TMA implementation or to standardize a large amount of TMA IMD characteristics among other things. Standardizing details of the TMA implementation will restrict design freedom and in the long term drive TMA cost. Standardizing plenty of TMA IMD characteristics is non-trivial both from characterization and testing. Each operating band and each alternative TMA gain value requires a separate split of the radio parameters between TMA and BS and a separate set of minimum performance and conformance test requirements at test port A*. Therefore this alternative does require a significant amount of standardization work in order to develop the detailed specifications at test port A* as well as for the TMA. 

As a summary the following can be stated: 

· Alternative 1: Not a standardized solution at all, meaning that it does not allow nor guarantee interoperability and therefore does not make sense for vendors or operators.

· Alternative 2: Jeopardizes overall system performance and might even violate regulatory requirements and is therefore not acceptable.

· Alternative 3: Extensive number  of radio parameters to be split between different  BS and TMA implementations, multiplied by the number of frequency bands to be supported, meaning a non-trivial work that seems not feasible to handle within a reasonable WI time plan.  This would either drive the cost for the TMA or the base stations or it would be a solution with a lot of options which would not guarantee interoperability.

Finally, it should also be noted that the impact on TMA radio requirements related to antenna feeder sharing with other systems (e.g. GSM in Band VIII) was outside the scope of the SI. This configuration is even more complex and would require further analysis, but the conclusions drawn in the SI still apply. 













































































































