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1 Introduction

The SI of flexible bandwidth from [1] includes the following objectives. 
· Impact to BS/UE RF requirements together with implementation
· cell search performance for legacy UE
In this contribution we discuss the legacy UE cell search algorithms and the potential impact on cell search performance.
2 Legacy UEs cell search
For the legacy 3GPP compliant UEs from Rel-8 not supporting the flexible bandwidth features, initial cell search can have different algorithms that can be challenging under flexible bandwidth deployment. For the following we discuss about the legacy cell search algorithms and some potential impact from certain assumption of RAN1 specification of the flexible bandwidth feature.
The legacy UEs cell search includes a first step to identify the central 6PRBs in order to perform the cell search algorithms based on PSS/SSS. The problem for a legacy UE which is started up with an initial cell search is that it will take a very long time to find the cells. This is because it has to do the cell search at all frequencies where it estimates that a cell might be present and every cell search takes quite a long time. 
The way to identify the central frequency may use the following algorithms.

· It uses a spectrum filter that may only consider the legacy bandwidths to identify central frequency and look for the central frequency
· It firstly detects a frequency edge of the spectrum and look for the 6PRBs are supposed to be put as legacy distance to the frequency edge
For a legacy UE using the 1st method sees the whole bandwidth which may not match a LTE system bandwidth. In this case the UE do not know in which subcarriers to search for the sync signals used for cell search, as shown in Figure 1, as an example of the output of a spectrum filter where the PRBs containing PSS/SSS are put as legacy distance to the frequency edge. It may be needed to search at quite many subcarriers before it finds the sync signal. Due to that extra uncertainty the initial cell search may take much longer time than necessary.
For a legacy UE using the 2nd method it may solve the issue as shown in Figure 1 but in case the PSS/SSS are not put as legacy distance to the frequency edge it will suffer the same issue as described above. 
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Figure 1 Example of output of spectrum filter
So without the RAN1 specification details on where to put the PRBs containing PSS/SSS/PBCH it’s difficult to perform further study on how much the cell search performance may degrade under the flexible bandwidth deployment.
Observation 1: Without the RAN1 specification details on where to put the PRBs containing PSS/SSS/PBCH it’s difficult to perform further study on how much the cell search performance may degrade under the flexible bandwidth deployment.

But regardless what the RAN1 L1 designs of the position of PSS/SSS/PBCH are, as the legacy UEs don’t have such knowledge based on the existing cell search algorithm it’s no guarantee the legacy UEs could find the cell under flexbile bandwidth within the same acceptable time as under the legacy bandwidth condition.
Observation 2: It’s no guarantee the legacy UEs could find the cell under flexbile bandwidth within the same acceptable time as under the legacy bandwidth condition, regardless what the RAN1 L1 designs of the position of PSS/SSS/PBCH are.
Based on the above obervations we propose to capture such analysis, observation and conclusion into [2] by a TP drafted in [3].

Proposal 1: Capture the above analysis, observation and conclusion in the TR [2].

3 Conclusion

This contribution provides overview on legacy UEs cell search algorithm when accessing to the cell with potential impacts under flexible bandwidth deployment. The observations and proposal are the following.
Observation 1: Without the RAN1 specification details on where to put the PRBs containing PSS/SSS/PBCH it’s difficult to perform further study on how much the cell search performance may degrade under the flexible bandwidth deployment.

Observation 2: It’s no guarantee the legacy UEs could find the cell under flexbile bandwidth within the same acceptable time as under the legacy bandwidth condition, regardless what the RAN1 L1 designs of the position of PSS/SSS/PBCH are.
Proposal 1: Capture the above analysis, observation and conclusion in the TR [2].

4 References

[1] RP-160681, “New Study Item proposal: LTE bandwidth flexibility enhancements”, Huawei, China Unicom, China Telecom, HiSilicon

[2] 3GPP TR 36.740, V0.1.0
[3] R4-164383, “TP for TR 36.740: Legacy UE cell search issue under flexible bandwidth”, Ericsson
PAGE  
2


Legacy BW


BW for system with flexible BW
Center PRBs



