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Downlink Control Structure for Multicarrier operations
Chie Ming Chou, Richard Li, Frank Ren, Chun-Yen Wang 

ITRI

I. Introduction

Supporting Multicarrier is one function of 802.16m. In SDD [1], downlink control for single carrier operations have been defined. In this contribution, we will extend the designs to Multicarrier. Network entry, carrier switching, and resources allocation for Multicarrier operations will be take into consideration and regarding proposal is suggested. 
II. Description of the proposal

Multicarrier will allow network to operate in continuous or discontinuous frequency with different bandwidth. A separate FFT and RF module is used at each band, and one MAC entity is required to support Multicarrier functionalities. For Multicarrier control structure, the carriers may be configured as fully configured carrier and partially configured carrier. The fully configured carrier includes all control channels as same as a normal single carrier. The partially configured carrier may include essential control channel configuration and support MS access according to the indications of fully configured carrier. Besides, there are two operations which have been already described in SDD: (1) carrier aggregation (2) carrier switching. To efficiently support these two operations, the downlink/uplink control structure regarding to Multicarrier need special design. Before introducing the proposal of Multicarrier DL control structure, the consensus about downlink structure of single carrier in current SDD is addressed as follows:
· The DL control channels contain the synchronization control channel (SCH), broadcast control channel (BCH), and unicast service control channel (USCCH).

· SCH provides a reference signal for time, frequency, frame synchronization and BS identification. The allocation of SCH is fixed in the first sub-frame within a superframe.

· BCH provides essential system parameters and system configuration information. The BCH can be further divided into PBCH and SBCH. The PBCH carries deployment wide common information. The SBCH carries sector specific information. Both PBCH and SBCH are included in SFH. The BCH is TDM with the SCH and FDM with data within the same sub-frame.
· USCCH consists of both user-specific control information and non-user-specific control information. The first 802.16m DL sub-frame of each frame contains user-specific control information. 
For Multicarrier downlink control, there are some considerations:
· Initial network entry
During initial network entry, a MS needs to achieve downlink and uplink synchronization and acquire required information. For MS’s perspective, a MS will be served by a primary carrier and this primary carrier will be a fully-configured carrier which includes all control information. The feasible initial network entry procedure is let MS perform network entry at a fully configured carrier and then decide to initiate other partially configured carriers’ support or not. As a result, a MS can be guaranteed to get complete system information to successfully finalize the network entry process.  
· Carrier switching
There are two cases of carrier switching: 
1. Switch between a fully configured carrier and a partially configured carrier: This switching can be periodic or event-triggered. When periodic switching is adopted, a pre-defined indication is required to give on fully configured carrier first to identify the life interval of each carrier. And then a MS can perform switching based on this scheduling (see Figure 1 as an example). When event-trigger switching is adopted, an indication can be given on each carrier and perform corresponding switching.
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Figure 1; an example of periodic carrier switching

2. Switch between a serving primary carrier and another primary carrier: This switching can be categorized into one scenario of handover process. An optimization intra-BS inter-frequency HO procedure will be applied.
· Resource allocations
In Multicarrier, a MS may be able to transmit data through primary carrier or secondary carrier. How to indicate the resource allocations with low overhead and simple operation is a key issue. 
As considering these issues, to help MS accesses to a fully configured carrier without any confusion, we propose that SCH will only be allocated at fully configured carriers. When a MS tries to perform cell selection, only fully configured carriers will be the candidates. A MS will select one of fully configured carrier as its primary carrier and do the initial network entry. Because that there is no SCH in partially configured carrier, when a MS switches to the partially configured carrier, its primary carrier shall provide the frequency offset to adjust the DL synchronization. Pilot structure and periodic ranging process can facilitate the adjustment. The details are FFS.  
For PBCH in Multicarrier, a MS can read the essential system parameters on its primary carrier before initiating the Multicarrier support. This information is all the same in a BS and place this channel in secondary carrier will be a redundancy. Therefore we propose that only fully configured carrier needs to allocate PBCH with carrying associated information. For SBCH, it needs to indicate the sector specific information and the content may be different in each carrier; hence both fully configured carrier and partially configured carrier need to allocate SBCH with placing corresponding information. To avoid frequent carrier switching for single radio MS, it is suggested that partially configured carrier shall allocate its USCCH for its data transmission. Figure 2 is an example of DL control channel in Multicarrier operations. 
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 Figure 2; an example of DL control channel design in Multicarrier
III. Proposed Text
---------------------------------------------Start of the text------------------------------------------------

19 Support for Multi-carrier
[Insert the following text in Section 19 of IEEE 802.16m-08/003r4]

19. X. DL control structure for Multi-carrier
In a fully configured carrier, it includes SCH, PBCH, SBCH, and USCCH. The location and transmission format of these channels are same as descriptions in section 11.7. 

In a partially configured carrier, it includes SBCH and USCCH. 
19. XX. Carrier switching for Multi-carrier

Carrier switching between a fully configured carrier and a partially configured carrier can be periodic or event-triggered. When periodic switching is adopted, a pre-defined indication is required to give on primary carrier first to identify the life interval of each carrier. And then a MS can perform switching based on this scheduling. When event-trigger switching is adopted, an indication can be given on each carrier and perform corresponding switching.

When a MS switches to a secondary carrier, its primary carrier shall provide the frequency offset to adjust the DL synchronization. Pilot structure and periodic ranging process can facilitate the adjustment. The details are FFS.

---------------------------------------------End of the text------------------------------------------------
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