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1. Introduction
In the last RAN1#45bis meeting, we have agreed to the TP on cell search [1], which contains multiple alternative SCH/BCH structures and cell search schemes. In this contribution, we discuss our views on some issues, mainly focusing on the mobility issues. Mobility support is another important issue which should be considered in designing the SCH/BCH structure, as well as the performance and overhead aspects.
2. Discussion
2. 1 SCH structure for inter-RAT measurement

In view of the inter-RAT measurement, it is desirable that the SCH/BCH design enables UEs to easily move between the GSM/WCDMA and LTE systems. It is noted that the frame length in GSM systems is just 4.6 ms. What we should be careful about is that just distributing SCH into multiple subframes itself does not help the inter-RAT measurement. The important thing is that the SCH is designed in order for the GSM UEs to complete the cell search within a single measurement interval of less than 4.6 ms, if the inter-RAT measurement support is really an issue. Here, the cell search refers to downlink synchronization and cell specific code/pattern identification, and does not include the BCH decoding. Among the numerous proposals on the distributed SCH structure, the proposals [2][3] seems to enable the UEs to complete the cell search within a single gap of less than the GSM frame duration. On the contrary, other proposals based on the distributed SCH structure do not seem to support this feature and receiving the whole SCH in the 10 frame is required to guarantee a success in cell search even under noise free conditions. These proposals fundamentally have no difference with the approach to transmit SCH in a single subframe in view of the inter-RAT measurement. It is noted that after the cell search, the measurement can be made from the reference signal which is transmitted in every subframe.
Proposal
If support of the inter-RAT measurement from GSM systems is important, the SCH design may as well guarantee the UEs to complete the cell search within a single gap of less than the GSM frame duration (4.6 ms), at least under noise free conditions.
2. 2 Measurement gap & UE capability

In the TR 25.814 [2], neighbour cell measurements performed by the UE are called intra-frequency measurements when the UE can carry out the measurements without re-tuning its receiver. The typical case in which the intra-frequency measurement should be supported is when the current and neighbouring cells are on the same carrier with occupying a same band. This case would happen most frequently among numerous mobility scenarios. Our view is that the intra-frequency measurement should be possible without requiring any measurement gap, as also implied in the measurement section (Section 7.1.3.1.2.1) of the TR 25.814. This is because frequent scheduling of the measure gap will increase the Node B scheduler complexity and may lead to reduction in the system capacity. The simultaneous measurement for neighbouring cells while the UEs are in active mode or receiving MBMS data from the current cell would require that the UEs are equipped with another FFT in the receiver, as we have discussed in [5]. 
Proposal
It should be a baseline assumption that intra-frequency measurement does not require any measurement gap. This may require all the UEs to be equipped with at least two FFTs in the receiver, one of which is used for performing measurement for neighbouring cells.
2. 3 SCH structure for intra-frequency measurement
As discussed in Section 2.2, the most frequently occurring mobility situation would be that the current and neighbouring cells are on the same carrier with occupying a same band. We believe that intra-frequency measurement should be always supported in that situation as proposed above. However, a problem arises when UEs of 10 MHz bandwidth capability is camping in a 20 MHz bandwidth system. When the UE is camping on either of the 10 MHz edge band in a 20 MHz system band, the UE may not be able to perform cell search without tuning its carrier frequency to that of neighbouring cells depending on SCH structure, as discussed in [6]. Then, the UE need to be scheduled a gap in order to re-tune its carrier frequency even when the UE has multiple FFTs in the receiver.
Proposal
The SCH/BCH design should guarantee UEs to perform intra-frequency measurement at least in cases that the current and neighbouring cells are on the same carrier with occupying a same band, even when the system bandwidth is 20 MHz.
2. 4 Use of reference signal in cell search

Some cell search proposals assume to utilize reference signals in cell search, e.g., in detecting the cell ID. It should be noted that the current baseline assumption for the subcarrier spacing of the reference signal is 6 as seen in the TR 25.814. Then, the detection of the cell specific sequence/hopping pattern in frequency domain, as assumed in most proposals, may not be reliable under frequency selective channels. This is because the correlation property can be severely destroyed due to the fluctuations of the reference signals in frequency domain. This problem can also occur in the approaches to multiplex multiple SCHs in frequency domain. In designing cell search procedure and channel structure, we need to carefully consider the sequence correlation property under the target channel models, especially frequency selectivity assumed in LTE.
Proposal
The impact of channel frequency selectivity on the cell search performance should be carefully evaluated, especially for the approaches to use reference signals in cell search or to keep a large subcarrier spacing between the consecutive SCH sequence chips, e.g., due to multiplexing of multiple SCHs in frequency domain.
3. Conclusion
We propose that RAN1 take the proposals in this contribution as baseline requirements on cell search.
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