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1 Introduction

In the last RAN1 LTE ad hoc meeting in Cannes, SCH structure for supporting cell search between 20 MHz bandwidth LTE cells has been actively discussed. As a result, three alternative structures were listed up for further consideration and another structure was additionally discussed with not being explicitly indicated in the meeting note. In this contribution, we compare the four SCH structures and propose to take the 4th alternative as baseline SCH structure. As indicated in the RAN1 meeting report, all the SCH structures discussed in this contribution support the intra-frequency measurement for all the UEs without needing scheduling gaps and other scheduler restrictions. The discussion points in this contribution are mainly the UE implementation/operation complexity and the SCH TF (time-frequency) resource overhead.
2 Comparison of SCH structures
In the following sections, we focus on the SCH structure for the case of 20 MHz transmission bandwidth and compare the proposals listed up in the last meeting. As agreed and reflected in the RAN1 LTE TR 25.814, it is assumed that SCH is transmitted in the center 1.25 MHz band for the cases of the transmission bandwidth smaller than 20 MHz. 
Alternative 1
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Figure 1. Alternative 1 [1][2]
Proposal

· SCH is transmitted in the center 1.25 MHz, as for the cases of other transmission bandwidths

· The 10 MHz UE bandwidth capability is widened so that the UEs can receive the SCH from neighbor cells without retuning carrier frequency
Merit
· Low TF resource overhead
· However, since the TF resource overhead for SCH is just 0.18% in case that the SCH is transmitted in four OFDM symbol intervals in a frame, optimization of the TF resource overhead would not be an issue
Drawback

· Additional 10+ bandwidth filter is required, increasing the implementation complexity and cost
· The operation of the 10 MHz UE modem becomes more complex
· Since the 10 MHz capability UEs would not camp on the exact center of the left or right 10 MHz band in order to extend the reception bandwidth to the SCH, the operation of the UE receiver modem, e.g., indexing of the FFT outputs, becomes different from the case of the 10 MHz transmission bandwidth
· Passband filtering or down-conversion of the SCH received from neighbor cells is required for 10 MHz capability UEs before acquiring the timing synchronization to the neighbor cell

Alternative 2
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Figure 2. Alternative 2 [3][4]
Proposal

· SCH is transmitted in each of the 10 MHz left/right band with the center frequency satisfying the frequency raster condition
· The SCHs are used in both initial and neighbor cell search
Merit
· Without requiring additional 10+ BW filter, the intra-frequency measurement is supported
Drawback

· Due to the frequency raster condition, the SCHs cannot be located in the center of each 10 MHz reception band

· Under the subcarrier spacing of 15 kHz and frequency raster of 200 kHz spacing applied in UMTS, the center frequency of the SCHs are separated by a multiple of 600 kHz from the carrier frequency
· As a result, passband filtering or down-conversion of the SCH received from neighboring cells is required for 10 MHz capability UEs as for the case of Alternative 1
· Also, the UEs should retune RX carrier frequency to the center of the 20 MHz band or 10 MHz side band after completing the cell search
Alternative 3
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Figure 3. Alternative 3 [5]
Proposal

· SCH is transmitted in the center 2.5 MHz portion in the whole transmission band
· The UEs camping on the left or right 10 MHz band performs neighbor cell search using  the SCH of 1.25 MHz portion within the left or right 10 MHz band, respectively
Merit
· Without requiring additional 10+ BW filter, the intra-frequency measurement is supported
· The UEs camping on the center of the 20 MHz band can utilize the whole 2.5 MHz portion of the SCH, leading to better neighbor cell search performance
Drawback

· As for the cases of Alternatives 1 and 2, passband filtering or down-conversion of the SCH received from neighboring cells is required 
Alternative 4 (mentioned as Alt. 2a in the meeting in Cannes)
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Figure 4. Alternative 4
Proposal

· The 1.25 MHz BW SCHs are transmitted  in the center of left/right 10 MHz  useful band as well as in the center of the 20 MHz transmission band
·  The SCH in the center of the 20 MHz band is used in initial cell search for all the UEs and in neighbor cell search for 20 MHz capability UEs
· The SCHs in the center of the left/right 10 MHz band are used in neighbor cell search for 10 MHz capability UEs

· Since the SCHs will not satisfy the frequency raster condition, they are not detected in initial cell search

Merit
· UE operation and implementation complexity is reduced compared to the other alternatives

· This is because simple and identical baseband filtering can be applied in detecting SCH in both cases of initial and neighbor cell search
Drawback

· Larger TF resource overhead compared to the other alternatives
· However, it would not be a problem since the overhead is just 0.54 % when we assume SCHs are transmitted in four OFDM symbol intervals within a frame
3 Conclusion

Based on the discussions, we propose Alternative 4 is adopted as a baseline principle since
· Simple and identical operations for both initial and neighbor cell search is possible with allowing baseband filtering in the UE
· The required TF resource overhead is acceptable

However, if passband processing for receiving SCH is not a problem in the UE implementation perspective, Alternative 3 is preferred.
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