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1. Introduction

LS which show questions on the non-initial cell search without neighbour list was sent from RAN2 to RAN1/RAN4 [1]. This document suggests draft response to the questions in the LS. 
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 compensation (clearly, specific, but smaller frequency offsets may be applicable to each target cell, induced by Doppler effects or eNB frequency error). 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. Some proposed S-SCH signals permit, for example, multiple S-SCH sequences to be identified in a single processing step [2], but there is also a trade-off between baseband complexity and cell ID detection performance. In the worst-case scenario, each hypothesised cell ID must be determined in sequence. While some steps may be combined (e.g. orthogonal reference sequence processing), and the relative synchronism of the network cells or just specific cells (e.g. adjacent sectors) can be exploited, until RAN1’s selection of P-SCH and S-SCH signals is finalised, it is prudent to assume that baseband processing complexity scales approximately linearly with the number of hypothesised cells. Accordingly, the ratio of a) the complexity of cell ID processing when guided by a neighbour list of dimension N,  to b) the complexity in the absence of a neighbour list, can be as high as N/510. 
RAN1 further understands RAN2’s working assumption that at least the centre frequency (raster index) of inter-frequency cells must be signalled to the UE. RAN1 agrees with this rationale, since the complexity of the cell search increases linearly with the number of hypothesised target carrier raster frequencies.
· Direct cell ID detection/confirmation using DL-RS symbols

If the UE is provided with the relative timing difference between neighbor cells (or the network is synchronous), along with the neighbor 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 RAN#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 neighboring cells and the average received timing differences between neighboring cells [3] (or the network is synchronous), the memory for the timing detection and the receiver complexity can be reduced.
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 –

Compared to the case where no neighbour list is provided, exploiting a neighbour list can – depending on the channel type and detection error rate – improve cell ID detection by between 1-3dB when the neighbour list is small [4]. Alternatively, for a specified SINR (e.g. in the range -6dB), the probability of successfully detecting a specific cell can be improved by 2x to 3x. 
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