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1 Introduction

In considering Scalable UMTS, it is important to identify whether it is possible to find a common solution which can satisfy both the multi-carrier and the standalone scenarios, in order to avoid proliferation of radio access technologies and correspondingly higher costs for all scalable UMTS equipment. 

In this contribution we therefore consider one of the relevant aspects, namely synchronization and bandwidth detection. This is a key aspect for standalone Scalable UMTS in particular. 

In RAN1#76 SCH detection was analysed in [1] and [2].  This contribution further considers some aspects of SCH in the context of bandwidth detection for filtered scalable UMTS with and without chip-zeroing.
2 Discussions
In standalone Scalable UMTS, SCH is used to provide synchronisation.  To reduce impact to RAN1 specifications it is beneficial to reuse the existing SCH sequence.  

In Scalable UMTS, there would be at least 3 possible bandwidths, namely 5 MHz, 2.5 MHz and 1.25 MHz.  If we reuse the existing SCH sequence, the UE is unable to distinguish one bandwidth from another based on the SCH sequence.  The UE therefore has to use another method to detect the bandwidth. One such method is to attempt to blindly detect the bandwidth.  Since the existing RAN4 performance cell search is based on only one possible bandwidth (i.e. 5 MHz), blind decoding for 3 (or more) possible bandwidths would therefore have a negative impact on the current performance.
Some initial evaluations of searcher performance are included in [3]. However, these evaluations assume that the UE already knows a priori whether or not to apply the zero-out masking after the RRC filter in the receiver. The overall impact on cell search performance for the blind case should be evaluated, and this would be in the scope of RAN4. 

It is also noted in [3] that the zero-out operation reduces the processing gain by factor N, leading to around a 3dB loss in searcher performance (for N=2; likely to be at least 6dB for N=4) of CZ-UMTS compared to the UMTS searcher performance. It is observed that one possible way in which this loss could be recovered could be to consider boosting the transmit power of synchronization channels accordingly.  However, such power boosting of the synchronization channels would cause additional interference to neighbour cells, and the overall system performance impact of this additional interference should be evaluated. 

In current systems, the UE searches for cells that are not in the neighbour list and populates them into the Detected Set.  In S-UMTS, given that there are 3 possible bandwidths and it would be useful for mobility purposes to identify the bandwidth associated with each detected cell.  This would have an impact on RAN2.

We therefore propose that these aspects should be investigated.   
3 Conclusion

This contribution considers some important aspects of having multiple bandwidths in a system that until now supports only 1 bandwidth.  It is therefore proposed:
Proposal 1: RAN4 should evaluate the impact of blind searching for the SCH on cell search performance and mobility.  
Proposal 2: RAN1 should evaluate the overall system performance impact of the additional inter-cell interference caused by boosting the SCH transmit power to overcome the 3dB or 6dB loss of searcher performance arising from chip-zeroing. 

Proposal 3: RAN2 should consider the potential impacts of the detected set of neighbour cells being populated with cells of different bandwidths and radio access technologies. 
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