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1. Introduction

RAN 1 thanks RAN2 for the LS R2-070418 on “Initial Cell Search”. After discussion, RAN 4 has reached the following conclusions:

2. Responses to RAN2 questions
Question 1:  Does RAN1/RAN4 see the possibility that neighbour cell search is feasible with a manageable complexity without the network assistance on neighbouring cells? 
Response –
If a neighbour list is not provided, the non-initial cell search procedure would be similar to the initial cell search process (i.e. 3-step cell search) except for the initial UE local oscillator frequency offset. From the viewpoint of the receiver complexity, however there are some concerns.
· Cell ID detection process

If the UE is not provided with any information on target cell ID’s via the neighbour list or some other means, the UE must autonomously detect any one of 510 cell IDs, at arbitrary delay in an asynchronous network. The baseband signal processing complexity of the UE cell ID processing depends on the type of sequence specified for P-SCH and S-SCH, and the relation ship between P-SCH, S-SCH and the cell-specific RS sequence, but these signals have not yet been specified by RAN1. 
RAN4 further understands RAN2’s working assumption that at least the centre frequency (raster index) of inter-frequency cells must be signalled to the UE. RAN4 agrees with this rationale, since the complexity of the cell search increases linearly with the number of target carrier raster frequencies.

· Direct cell ID detection/confirmation using DL-RS symbols

If the UE is provided with the relative timing difference between neighbour cells (or the network is synchronous), along with the neighbour cell ID’s, the UE could confirm the cell ID using only DL-RS symbols, with an associated reduction in cell search complexity.

· OFDM symbol timing detection process

In the RAN1#47bis meeting, it was agreed that three primary synchronization channel (P-SCH) signals are supported. If the neighbour list identifies the P-SCH signals of neighbouring cells and the average received timing differences between neighbouring cells (or the network is synchronous), the memory for the timing detection and the receiver complexity can be reduced.
In summary the complexity of the UE will be increased without access to a neighbour cell list. Whether this increase in complexity is manageable will depend on the outcomes of RAN 1 regarding the details of the cell search structure. Thus RAN 4 at this stage does not wish to comment on the level of this complexity increase. 
Question 2:
Does RAN1/RAN4 have any idea how long does it take to search for possible neighbouring cells in LTE if no neighbouring cell information is provided?

Response 
The lack of a neighbour cell list would likely increase the number of hypotheses needed to be tested in the cell search process and hence affect the false detection rate. The time taken to do this search could be the same time with and without a cell list but more hardware resources would be needed in the case with no cell list. The increased false detection probability would have some impact on cell detection reliability and possibly the time taken to reliably detect a cell. However without the details of the cell search structure which is still being defined in RAN 1, then RAN 4 would like to see these details before making a comment on the impact of the time taken for neighbour cell searching.
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