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1 Introduction 

The scalable characteristic of the OFDMA system allows simultaneous multiple bandwidths operations on [1] and [2].   The advantage of the multiple bandwidth operation is to have the flexibility of various UE capabilities to operate in the same time.  One of the multiple bandwidth operation objectives is to minimize the required controlled information overhead for simultaneous support of multiple bandwidths operations.  The control information includes the system broadcast/multicast, paging, UL RACH access  indication and DL/UL scheduling indications. Prevention of the control information replication at each bandwidth in the scalable bandwidth operation would minimize the overall control overhead.  This paper discusses the frequency allocation of the control channel to reduce the control information overhead in scalable bandwidth operation. 

2 Control Information in Scalable Bandwidth Operation

The frequency allocation of the control channel in scalable bandwidth operation is the significant factor in determination of the control overhead.  The control information is sent periodically to UEs operating in variable bandwidths.  The UE starts listening to the control information with the initial cell search and cell selection.  The UE monitors the paging information after connecting to the system.  The UE also listens to the RACH access  indication information after the RACH access.   In active mode, the UE has to monitor the UL and DL scheduling information for the data access.  In the scalable bandwidth operation, the scheduling information needs to send to all UEs with different bandwidths.  The necessity of control information replication depends on the frequency allocation of the channel.

2.1 Frequency Allocation of BCH in scalable bandwidth scenario

The UE searches the carrier frequency for the initial system access   The BCH has been identified as the reference channel to assist the cell search procedure.  The frequency allocation of the BCH for multiple bandwidth operations has been defined at the central part of the spectrum in 7.1.2.4.3 and shown in Figure 7.1.2.4.3-2 of [1].  The BCH procedures for the scalable bandwidth are that UE first to detect the BCH at the central part of the spectrum and move the data transmission to the assignment spectrum location as shown in Figure 1.    The UE will be able to select the cell and listen to the BCH at the central part of the spectrum regardless of UE capability.  In Figure 1, the UEs with operating bandwidth of 20/10/5 MHz listen to the BCH and the reference channels at the central part of the 20 MHz in the initial cell access.  The UE then turn to their respective operating spectrum for data transmission.  The allocation of the operating spectrum for variable bandwidths could be disjoint or overlapped as shown in Figure 1.  

2.2 Cell Selection and Re-selection in variable bandwidth scenario

The cell search and cell selection is achieved by allocating the reference channel at the central part of the spectrum. The cell re-selection in variable bandwidth scenario also needs to follow the procedure of the cell selection.  Thus, the UE will acquire the central part of the spectrum for initial cell search and hop to the designated spectrum for data operation.  In order to perform the cell re-selection, the UE needs to hop back to the central part of the spectrum to perform the measurement for cell re-selection.  Thus, the UE needs to hop between the central part of the spectrum for cell selection and re-selection and the designated part of the spectrum for data communication. 
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Figure 1: Scalable bandwidth operation with control channel allocation

2.3 Other Control information in relation to the BCH frequency allocation 

The UE needs to hop back to the central part of the spectrum for the cell selection and re-selection for multiple bandwidth operation.  The other control channels could be allocated at either the central part of the frequency or over the entire operating frequency.  Co-allocating all other control channels with the BCH will prevent the need of control information replication in the other spectrum. The co-allocation of all control channels in the central part might require parallel signal processing for both data and control channels if the UE is required to listen to both.  However, the UEs listening to the paging and the UL access grant indication channels are not in the scheduling mode and hence there are no parallel processing concerns for these control channels.  

The DL/UL schedule indication channels are the only control channels in direct relation with the data transmission.  However, the frequency allocation of the DL/UL scheduling indication channel could be at the central part or the designated part of the spectrum in scalable bandwidths scenario.  If it is in the central part, then the UE could be required to monitor the scheduling indication in the central part while in active communication over the designated part of the spectrum for scalable bandwidth scenario. But this would not require duplication of the control information anyway.

3 Conclusion –

RAN1 has agreed that the frequency allocation of the BCH is at the central part of the spectrum for cell selection and system broadcast information in multiple bandwidth operations. The UEs would hop back and forth between the central part of the spectrum for cell selection/re-selection and the designated part of the spectrum for data operations.  The replication of the control information could be avoided if the other common control channels like Paging and RACH Access Indication are co-allocated at the central part of the spectrum during the multiple bandwidth operations.  The UL/DL scheduling indication can be located either in the central part or the designated part of the spectrum for scalable bandwidths scenario.

Text Proposal

---------------------------------------------

3.1.1 9.1.1
Variable bandwidth scenarios

The Figure below shows a number of scenarios for adjacent cells with different transmission bandwidths and UEs with different receiver bandwidths. Measurements, reselection and handover need to be considered for these different scenarios.
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Figure 9.1.1: Variable bandwidth scenarios

1)
A cell transmits one set of common channel information. This information must be contained in a bandwidth equal than or less than the UE minimum bandwidth capability (assumed to be 10MHz). This ensures all UEs in RRC_IDLE are capable of receiving the common channels irrespective of UE capability. The need to replicate some control information is FFS.

2)
The term handover is used for the procedure that changes the serving cell of a UE in RRC_CONNECTED. A frequency reconfiguration within the same serving cell is not a handover. A frequency reconfiguration is used to move the UE reception bandwidth within the cell transmission bandwidth.

3)
Neighbour cell lists on which the network requests the UEs to perform measurements for handover and cell reselection do not classify cells as intra-frequency or inter-frequency (i.e. there are no intra-frequency cells and inter-frequency cells)
4) The frequency allocation of the common control channels for broadcast, paging, and RACH access indication should be designed to prevent duplication of control information.  The common channels for paging and RACH access indication with the BCH can be colocated at the central part of the spectrum.
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