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1. INTRODUCTION
The LTE study item is scheduled to conclude at RAN#32. At RAN#31 it was requested that the Working Groups undertake an evaluation [1] of the LTE concept. The aim of this evaluation was to ensure that the proposed LTE concept was meeting the target requirements derived in [2] at the start of the study. The result of this evaluation would allow RAN to assess whether the study item has fulfilled expectations, and thus could be concluded.  
Additionally, the work plan in [2] states that a version of TR25.912 “having stage 2 level of details in order for smooth transition to Work Item phase” should be presented for approval.
This paper reviews whether these requirements have been met, and proposes a way forward.
2. Discussion
2.1 Analysis of evaluation against target requirements
· Fulfillment of targets on spectrum efficiency and throughput
It is important that the LTE concept seeks to fulfill (or exceed!) the top-end of the target ranges for these performance requirements and does so simultaneously. The top-end requirements will enable LTE to be competitive against alternative technologies and provide a significant performance step over HSDPA and Enhanced Uplink. It should be recognised that the baseline cases for HSDPA and Enhanced Uplink do not represent the maximum achievable performance given the further enhancements possible in releases 6 and 7.
The text proposals on the outcome of the RAN1 evaluation of site spectrum efficiency, average user throughput and cell-edge throughput can be found in [3]-[6].  It can be seen that, whilst the uplink results are in-line with the target range, the downlink results do not allow an immediate conclusion to be drawn that the requirements are fulfilled.  It is pointed out in [3] and [5] that some techniques were not considered in the evaluation, potentially allowing the conclusion to be drawn that LTE will meet the requirements.
However it is vital that a sound benchmark is set for the start of a work item and therefore further work should be done to establish the performance of LTE concept containing all the proposed techniques and assess if the top-end of the target range is achievable.
One further aspect that may affect performance is the results of the co-existence. Due to the tight timescales required to meet the study item deadline, RAN4 has yet to obtain any results on how the E-UTRA uplink would affect other technologies in the uplink. Also it is not clear how E-UTRA uplink would be affected when co-existing with adjacent E-UTRA channels. Furthermore, it seems clear that there will be some margin required for maximum output power reduction due to peak-to-average power ratio issues within the E-UTRA terminal, and there has been a proposal within RAN WG4 for the maximum output power of the E-UTRA UE to be allowed to be 21dBm. Therefore these discussions would inevitably have some impact on the RAN WG1 assumptions for E-UTRA uplink performance.
When looking at co-existence in the downlink, most of the results so far have been performed to show “average throughput” degradation in the cell. Although this of course is a very important metric for operators, it was also requested for the user throughput degradation within the 5% cdf to be analysed. So far only one company has provided results for the throughput degradation caused to the E-UTRA victim user located within the 5% of the cdf of the users in the cell. So it would be useful to get more results here to verify that this does not significantly impact on the system’s ability to meet this requirement with reasonable spectrum efficiency.

· Fulfillment of requirement on VoIP
Whilst primarily focusing on data services LTE should also support voice with the following requirement found in [2] “VoIP should be supported with at least as good radio, backhaul efficiency and latency as voice traffic over the UMTS CS networks”.  Only one set of results [7] has been presented in RAN1 and whilst there is no reason to doubt these results, these should be verified from other sources to enable a complete assessment of the requirement.
· Complexity analysis
The complexity analysis has not been performed in an appropriate manner, due to the uncertainties related to most of the mobility procedures. RAN2 and RAN3 have not had the time to fully analyse the consequences of the RAN1 decisions in terms of additional complexities to be added to support an efficient radio interface. Interference mitigation techniques and the coexistence between broadcast and unicast are two of the possible examples. Specifically the impacts of the network synchronisation to support broadcast (decision made at the last RAN1 meeting) on the unicast transmission have not been studied neither by RAN2 nor by RAN3.
2.2 Stage 2 level of detail in TR25.912
It is immediately obvious in comparison to previous stage 2 technical reports/specifications that the contents of TR25.912 do not reach a stage 2 level of detail. In addition it is clear from the discussions, which took place when preparing the text for TR25.912, that there are many areas were agreement has not yet been reached. It also seems to be unclear between companies about what level of agreement should be made during the Study Item.

One example of a lack of stage 2 detail is that RAN3 [8] has made a working assumption that an inter-RRM server is not needed as part of the E-UTRAN architecture “It is assumed that a logical E-UTRAN node in addition to the eNodeB is not needed for RRM purposes. Moreover, due to the different usage of inter-cell RRM functionalities, each inter-cell RRM functionality should be considered separately in order to assess whether it should be handled in a centralised manner or in a distributed manner."  However this is based on the fact that RAN1 has yet to conclude on the topic of interference co-ordination, and therefore has not provided any clear guidance to RAN3 on what is needed from an inter-node signalling viewpoint to manage this. 
A further example is the QoS concept. RAN2 has not agreed any text in [9], and consequently there is no input on the QoS concept into TR25.912.
2.3 IPR discussions in ETSI
At RAN#30 the IPR discussions within ETSI, specifically through the setting of an ETSI GA ad-hoc review group on IPR, were highlighted and noted [10,11]. It was proposed that the results of this group be reviewed at the end of the study item [12]. So far, the IPR group has yet to conclude, therefore an extension of the study item would allow further time for IPR situation to be clarified.
3. CONCLusion and Proposal
From the above discussion it is clear that the goals set for the LTE Study Item for RAN#32 have not been fulfilled.  In addition the IPR discussions in the ETSI GA IPR group have yet to conclude. Therefore the following way forward is proposed:

· LTE Study Item is extended to RAN#33

· RAN1 undertakes further evaluation to establish performance gains including techniques not included in previous simulations
· RAN1 to conclude on benefits of semi-static interference co-ordinations schemes so that RAN3 can re-visit the conclusions on the need for inter-RRM server
· RAN4 to complete uplink studies 

· All Working Groups to ensure that a complete complexity analysis is undertaken.
· All Working Groups to determine if further details can be agreed and included in TR25.912 to bring it closer to the goal of “stage 2 level of details”
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