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1. Introduction

In [1], we proposed an asymmetric wider bandwidth allocation for LTE-Advanced. Figure 1 shows an example of the asymmetric wider bandwidth assignments for LTE-Advanced. As shown in the figure, it should be allowed that different numbers of component carriers be assigned to the downlink and uplink, respectively. This contribution presents an initial access procedure including cell search and random access procedures for the LTE-Advanced UE with a wider bandwidth capability to support an asymmetric wider bandwidth in LTE-Advanced.
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Figure 1 – Example of asymmetric wider bandwidth assignments

2. Initial Access Procedure for Asymmetric Wider Bandwidth

2.1. Cell Search and BCH Reception

As described in [2], we have the following views on the carrier aggregation scheme.

· The center frequency of each component carrier should be located on the 100-kHz channel raster.

· All component carriers should have a backward compatible structure with the Rel-8 LTE UE.

Thus, to achieve efficient initial cell search for the LTE-Advanced UE with a wider bandwidth capability in a broadband spectrum for LTE-Advanced, the synchronization channel (SCH) and physical broadcast channel (PBCH) should be transmitted from all component carriers [2]. As shown in Fig. 2, employing a set of multiple SCHs is beneficial in improving the detection probability of the SCH for carrier search over the wide frequency spectrum in LTE-Advanced.
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Figure 2 – Efficient carrier search and SCH/PBCH structure for wider bandwidth
Assuming the SCH/PBCH structure illustrated in Fig. 2, we propose the following cell search and BCH reception procedure for the LTE-Advanced UE with a wider bandwidth capability.

· In the initial cell search, the UE detects the SCH signal transmitted from one of the aggregated DL carrier components.

· Here, we call this the “temporary DL component carrier.”

· The UE receives the PBCH in the temporary DL component carrier.

· This is done to obtain the system information such as the bandwidth and number of Tx antennas in the temporary DL component carrier.

· The UE receives the system information required for initial access from the dynamic BCH sent from the temporary DL component carrier.

· The bandwidth and center frequency of the UL component carrier, i.e., pair band in FDD, are obtained.

· We call this the “temporary UL component carrier.”

· Linkage between the DL and UL component carriers is necessary (see Fig. 3).

· PRACH parameters

· Other system information that may be defined in future for LTE-Advanced (FFS)

· Examples of this information are the entire DL/UL bandwidth and the center frequency after employing carrier aggregation.
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Figure 3 – Temporary DL and UL component carriers for initial access
2.2. Random Access Procedure

After cell search and BCH reception, the UE must conduct a random access procedure to establish the uplink timing alignment and to obtain the UE ID. We propose the following random access procedure for the asymmetric wider bandwidth in LTE-Advanced.

· The UE transmits the physical random access channel (PRACH) using the temporary UL component carrier (see Fig. 4).

· The PRACH parameters are given by the dynamic BCH in the temporary DL component carrier.

· The eNB detects the PRACH transmission and sends a RACH response message in the DL.

· If multiple DL component carriers are linked to the UL component carrier in which the PRACH signal is detected, either of the two following methods can be applied.

· The RACH response message is transmitted from all DL component carriers linked to the UL component carrier.

· By broadcasting different PRACH parameters among DL component carriers, the eNB detects the temporary DL component carrier for the UE that is sending the PRACH. Then, the RACH response message is transmitted only from the detected DL component carrier.

· The UE receives the RACH response message from the temporary DL component carrier.
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Figure 4 – Component carriers used for RACH procedure
2.3. Component Carrier Assignments

After the random access procedure, new DL/UL, i.e., pair, component carriers can be assigned via higher-layer signaling. In this case, as shown in Fig. 5, asymmetric component carrier assignments should be allowed. For the component carrier assignments, the following procedure will be conducted in a higher layer (RAN2 issue).

· The UE transmits a higher-layer message including the supportable bandwidth capability, e.g., via RACH message 3.

· The eNB transmits higher-layer message including new DL/UL component carrier assignments according to the UE capability and traffic balance.

· After moving to the new pair bands, the UE reports it to the eNB by sending a higher-layer message.
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Figure 5 – Asymmetric component carrier assignments after initial access
3. Conclusion

This contribution presents an initial access procedure including cell search and random access procedures for the LTE-Advanced UE with a wider bandwidth capability to support the asymmetric wider bandwidth in LTE-Advanced. Figure 6 briefly summarizes the proposed initial access procedure.
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Figure 6 – Initial access procedure for asymmetric wider bandwidth in LTE-Advanced
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