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Procedures for Multicarrier Support
Youngsoo Yuk, Inuk Jung, Ronny Yong-ho Kim and Kiseon Ryu

LG Electronics
1. Introduction
In this contribution, we present the basic operation and procedures related to multicarrier support.

2. Capability Negotiation for Multicarrier Support
The allocation of multiple carriers may be performed by BS through the capability negotiation process at network entry. During this procedure, various parameters such as BS capability, MS capability, BS load information, MS power management may be utilized to determine the allocation of multiple carriers.

Table 1 shows the examples of the capability parameters

Table 1 Capability Parameters

	
	Parameters for Multicarrier support

	BS capability
	· Number of Multiple RF

· Multicarrier Configuration information

· Maximum bandwidth

· …

	MS capability
	· MS type for Multicarrier support

· Maximum number of RF transceiver

· Maximum supportable bandwidth 

· …


The basic operations of capability negotiation are as follows:

1. The MS acquires the capability of BS for multicarrier support via SBCH of the corresponding BS.
2. The carrier that MS tries to access is defined as the Temporary primary carrier.
3. After ranging process, MS transmits its capability for multicarrier support to the BS via the SBC-REQ message. 
4. BS transmits to the MS the information about the carrier allocation (e.g. primary/secondary carrier allocation information) on the SBC-RSP message. 

A. Even the temporary primary carrier can be directly assigned as the primary carrier, another carrier can be assigned as a primary carrier according to the status of BS (e.g. traffic load,…).
B. In case of that the temporary primary carrier is different from the allocated primary carrier, the temporary primary carrier can transmit the different part of the system information of the primary carrier to MS for fast initial access.
C. BS assigns a primary carrier and several available secondary carriers. The available secondary carriers are the maximum set of the secondary carriers which can be used. The active carrier is the real secondary carrier to be used for data transmission.
Figure 1 shows the above processes.
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Figure 1 Network Entry procedure for Multicarrier Support
3. Carrier Management Procedure
Even the primary carrier and the secondary carriers are assigned to MS at the network entry, the assigned secondary carriers are not always used. As mentioned above, those are the available set of secondary carrier, and a part of available secondary carriers is really used for data transmission. These secondary carriers are defined as active secondary carriers.
The set of active secondary carriers is determined according to maximum aggregated data rate with current services or sessions. Figure 2 shows the example of this concept. Though 5 carriers (including primary carrier) are assigned to a MS, the number of active carriers vary according to the requirement of data rate for current services. 
We define the secondary carrier idle state in [2], and all the physical/logical connection of the secondary carriers in this state is disconnected. BS may transmit the control signal to MS to add/release a link of a secondary carrier.


[image: image2.emf]Available 

Secondary 

Carriers

Primary carrier

Active

 Secondary Carrier

Max Data Rate with 

current active serivces

40Mbps

30Mbps20Mbps

Service DeleteService Delete

50Mbps

Service Addition


Figure 2 Available and active secondary carriers
For more efficient carrier management, the order of activation of secondary carriers can be considered. 

In this case, each secondary carrier has its activation order and with request of higher data rate secondary carriers are turned on with sequential order. Even we can expect the diversity and flexible scheduling gain without the allocation order, large diversity gain is not expected with multiple RF carriers.
4. Neighbor Advertisement Procedure
In current IEEE802.16e/REV2, the information about the neighbor cells are transmitted via MOB_NBR-ADV message. MOB_NBR-ADV contains the list of neighbor cells and their system information. 

Current MOB_NBR-ADV is designed for single-carrier support only. If we includes all information related to multicarrier support, it may be a big burden to a single carrier MS. 

We propose that to define another message specified to multicarrier support. The message contains the system information not included in MOB_NBR-ADV. Since the information may be common to MSs having different primary carriers, it is not necessary to send it via all fully configured carriers. Thus it can be transmitted through any selected or predetermined carriers or we can apply the method of carrier hopping to send the message for reducing overhead.
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Figure 3. The example of transmission of Neighbor advertisement for multicarrier support
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============================== Start of Proposed Text =================================

19.x MAC procedures for Multicarrier Support
19.x.1 Network Entry Procedure for Multicarrier Support 

The MS acquires the capability of BS (e.g. multicarrier configuration information, …) for multicarrier support by decoding the SBCH of the corresponding BS.

The carrier, which the MS tries to access, is defined as the Temporary primary carrier.

After ranging process, MS transmits its capability for multicarrier support (e.g. MS type, maximum number of RF transceiver, maximum supportable BW,…) to the BS on the SBC-REQ message. 

BS transmits carrier allocation information (e.g. primary/secondary carrier allocation information) to the MS through the SBC-RSP message.

Even if the temporary primary carrier can be directly assigned as the primary carrier, another carrier can be assigned as a primary carrier according to the status of BS (e.g. traffic load,…).

In case of when the temporary primary carrier differs from the allocated primary carrier, the temporary primary carrier can transmit the different part of the system information of the primary carrier to MS for fast initial access.

Figure 19.x explains the operation of the initial access.
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Figure 19.x. Network Entry procedure for Multicarrier Support
19.x.2 Carrier Management Procedure
A primary carrier and several available secondary carriers are assigned to a MS during network entry procedure. 

The available secondary carriers are activated by BS’s request according to the status of current active services. 

The activated secondary carrier is defined as active secondary carrier. Each available secondary carrier has its activation order.

19.x.y Multicarrier Handover Procedure

19.x.y.z Neighbor Advertisement Procedure
The system information on the neighbor cells are broadcast to whole cell through MOB_NBR-ADV message. To support multicarrier operation, additional MAC message is broadcast to the cell for transmitting all information related to multicarrier support not included in MOB_NBR-ADV. 
Since the information may be common to MSs having different primary carriers, it is not necessary to send it via all fully configured carriers. Thus it can be transmitted through any selected or predetermined carriers or we can apply the method of carrier hopping to send the message for reducing overhead.
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