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1. Introduction

RAN2 has sent LS to RAN4 during their last RAN2 meeting in Shanghai, China asking for further questions regarding the UTRA measurement performance without neighbor cell list (NCL) [1].

This contribution provides a draft response to the questions raised by RAN2 in their LS [1]. It also provides our view in general regarding the cell search in UTRA.
2. Questions on UTRA FDD cell identification requirements
2.1. Question 1
The first issue raised in the LS is:
a) the potential cell detection delay not only in “worst case” conditions, but also in “typical” conditions in the case of not providing a UTRAN NCL


This corresponds to the first question asked by RAN2 in their LS: 

1. If the current requirement performance specification for UTRAN detected set, using the configuration in 25.133, would be extended to “typical” cases with better radio conditions, e.g. when CPICH Ec/Io > -17 dB, SCH_Ec/Io > -14 dB, what is the anticipated potential cell search delay?


The WCDMA cell search algorithm in the UE in Cell_FACH and Cell_DCH states is executed almost continuously in order to find also weak cells in the monitored set within 800 ms. 

The WCDMA UE must also search outside the monitored set to find cells in the detected set, which are cells not included in the monitored set but are still detectable by the UE. The hardware can therefore not be limited to search only for cells in the NCL. It is possible to optimize the cell search algorithm to search for cells in the monitored set only, but the performance will only be improved in special cases. In general the performance gain will be very small. 
The UE can never assume any specific code planning. Therefore the UE cell search algorithm must be flexible enough to work with any code planning. For the detected set there are requirements on detection of cells which are not in the neighbour list [2]. Therefore UE must at least occasionally run a cell search algorithm which searches wide for any code and any timing independent of the NCL.

From a performance point of view the performance requirements can be met with a UE using the wide search. Therefore we do not see a problem from implementation point of view to always search for any cell that is detectable. In some cases the time used to detect a new cell will be slightly larger and in some cases the amount of processing will increase somewhat. In general the improved performance with a search limited by the neighbour list is small. 

In a scenario where SCH=-14 dB, the search time can go down to about 50 ms in order to detect a new cell. This time can be achieved also without the neighbour cell list. 
2.2. Question 2

The second issue raised by RAN2 is: 

b) the potential performance loss (e.g. UE battery lifetime, cell detection delay, cell detection sensitivity) of not providing a UTRAN NCL.

This corresponds to the second question asked by RAN2 in their LS: 

2.  Comparing the cell re-selection cases (a) E-UTRAN provides a UTRAN NCL for all UTRAN neighbours consisting of e.g. 6 neighbour cells with scrambling code and TX diversity mode for each cell and (b) LTE would not provide a UTRAN NCL, what is the anticipated potential difference in performance?
The difference in minimum performance between the cell search algorithm searching for any cell and the algorithm only searching for the cells in the neighbour list is very small. The gain depends on the actual NCL list. The processing of the cell search algorithm can be done rather efficiently compared with other processing in the UE. Therefore the talk time of a UE is not affected by different cell search implementations. Also the increase in cell detection delay will be very small.
3. Actions

In order to provide LS response to RAN2 we see two options:
1) In case all agree with the discussion above or a consensus can be reached in this meeting, a reply LS can be sent to RAN2 during this meeting or,
2) RAN4 should do an evaluation of the cell search performance without the NCL. A proposal for the simulation assumptions is given in a separate contribution [3].
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