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1. Introduction

In multicarrier operation, due to system load balancing and carrier’s varying channel quality, MSs may switch to another carrier which is controlled by the same BS to get better performance, called intra-BS carrier handover. Accordingly, this contribution proposes a seamless intra-BS carrier handover process for IEEE 802.16m to keep continuous data exchanging. 
2. Proposed intra-BS carrier handover process

2.1 Intra-BS carrier handover process
As intra-BS carrier handover occurs between different carriers of the same BS, many steps during the network reentry are not required, such as basic capacity negotiation, authentication and authorization, registration processes etc. The intra-BS carrier handover procedure could be a simple one consisting of the following steps:
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Figure 1 Intra-BS carrier handover process

Step 1: MS scans other carriers of BS to acquire the channel quality and sends the scanning results to BS.

MS can acquire the information and parameters regarding multi-carrier operation and other carriers through primary carrier, in which may include multi-carrier scanning information. According to these scanning information, MS may periodically or event-triggered scan other carriers of the BS. BS may also transmit unsolicited message to enable MS to start scanning. The message may include scanning carrier list, scanning start time and scanning interval.

Step 2: BS selects target carrier and transmits carrier handover indication message to MS. If MS needs to synchronize with the target carrier, go to step 3; else, go to step 4.

Criteria for BS to select target carrier may include factors such as carrier loading condition and channel quality. If the source carrier is served as MS’s primary carrier, the target carrier should be a fully configured carrier. If the source carrier is served as MS’s secondary carrier, the target carrier could be a fully configured or a partially configured carrier.

Carrier handover indication message may include target carrier, source carrier and synchronization flag. Synchronization flag indicates whether MS needs to synchronize with the target carrier or not, 0 = doesn’t need synchronization, 1 = need synchronization. If synchronization flag =1, carrier handover indication message also include dedicated ranging code and dedicated ranging resource allocated on the target carrier. BS reserves MS identifier and dedicated ranging code and resource. Upon receiving the dedicated ranging code on the dedicated ranging resource, BS can identify the MS based on the mapping and transmit ranging response message on the MS’s current primary carrier.

△f is a frequency threshold configured by the system. If the center frequency difference between target carrier and source carrier is greater than △f, MS needs to synchronize with the target carrier, else, MS doesn’t need to synchronize with the target carrier. 

Step 3: MS synchronizes with the target carrier of the BS.

MS transmits the dedicated ranging code on the dedicated ranging resource. MS does not have to wait for RNG-RSP from the target carrier. Instead, MS receives RNG-RSP on its current primary carrier.

Step 4: MS executes handover to the target carrier.

There are two cases during this step. First, MS changes its primary carrier to another fully configured carrier, called primary carrier handover. Second, MS changes its secondary carrier to another fully configured or partially configured carrier, called secondary carrier handover.

Primary carrier handover

There are two methods of primary carrier handover.

Method 1 MS keeps the primary carrier connection with BS until the predetermined time (e.g. the end of current superframe). Upon reaching the predetermined time, MS changes to the target carrier and acquires necessary control information (such as resource allocation information). Then MS exchanges traffic and control information with BS on the target carrier. The target carrier becomes MS’s primary carrier.

Method 2 BS allocates resources for the MS on the target carrier and transmits the resource allocation information to the MS on its current primary carrier. MS transmits and receives traffic at the designated resources. At the starting of the next superframe, MS acquires necessary information (such as resource allocation information) of the target carrier and exchanges traffic and control information with BS on the target carrier. The target carrier becomes MS’s primary carrier.

Secondary carrier handover

BS allocates resources for the MS on the target carrier and transmits the resource allocation information to the MS on its primary carrier. MS terminates the source carrier connection and changes to the target carrier to transmit and receive traffic at the designated resources.

2.2 Instances of intra-BS carrier handover
Based on the number of RFs, there are single-radio MSs and multi-radio MSs in multi-carrier system. According to different types of MSs and above carrier handover process, there are several instances of intra-BS carrier handover.

Figure 3 shows the single-radio MS intra-BS primary carrier handover. The BS has four carriers that are fully configured carrier 1, 3, 4 and partially configured carrier 2. MS works on two carriers where fully configured carrier 1 is primary carrier and partially configured carrier 2 is secondary carrier.
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Figure 2 Single-radio MS intra-BS primary carrier handover
Figure 4 shows the multi-radio MS intra-BS secondary carrier handover. The BS has four carriers that are fully configured carrier 1, 3, 4 and partially configured carrier 2. There are two RFs (RF#1 and RF#2) of the multi-radio MS. RF#1 works on fully configured carrier 1 as MS’s primary carrier. RF#2 works on partially configured carrier 2 as MS’s secondary carrier.
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Figure 4  multi-radio MS intra-BS secondary carrier handover

3. Text proposal

Add the following text into Section 19.x of SDD 003r4:
-------------------------------  Text Start  ---------------------------------------------------
19.x  Intra-BS carrier handover

In multicarrier operation, due to system load balancing and carrier’s varying channel quality, MSs may switch to another carrier which is controlled by the same BS to get better performance, called intra-BS carrier handover.
There are two cases of intra-BS carrier handover. One is primary carrier handover where MS changes its primary carrier to another fully configured carrier. While the other one is called secondary carrier handover where MS changes its secondary carrier to anther fully configured or partially configured carrier.
Intra-BS carrier handover process of both cases consists of the following steps:

Step 1: MS scans other carriers of the BS to acquire the channel quality and sends the scanning results to BS.

Step 2: BS selects target carrier and transmits carrier handover indication message to MS. If MS needs to synchronize with the target carrier, go to step 3; else, go to step 4.

Step 3: MS synchronizes with the target carrier of the BS.

MS transmits the dedicated ranging code on the dedicated ranging resource. MS does not have to wait for RNG-RSP from the target carrier. Instead, MS receives RNG-RSP on its primary carrier.
Step 4: MS executes handover to the target carrier.
During this step, two methods are proposed for primary carrier handover, and one method is proposed for secondary carrier handover.

Primary carrier handover

Method 1: MS keeps the primary carrier connection with BS until the predetermined time (e.g. the end of current superframe). Upon reaching the predetermined time, MS changes to the target carrier and acquires necessary control information (such as resource allocation information). Then MS exchanges traffic and control information with BS on the target carrier. The target carrier becomes MS’s primary carrier.

Method 2: BS allocates resources for the MS on the target carrier and transmits the resource allocation information to the MS on its current primary carrier. MS transmits and receives traffic at the designated resources. At the starting of the next superframe, MS acquires necessary information (such as resource allocation information) of the target carrier and then exchanges traffic and control information with BS on the target carrier. The target carrier becomes MS’s primary carrier.

Secondary carrier handover

BS allocates resources for the MS on the target carrier and transmits the resource allocation information to the MS on its primary carrier. MS terminates the source carrier connection and changes to the target carrier to transmit and receive traffic at the designated resources.
-------------------------------  Text End  ---------------------------------------------------
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