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Enhanced MBS Operation with Multi-Carrier Support for IEEE 802.16m
Kelvin Chou, Yih-Shen Chen, I-Kang Fu and Paul Cheng
MediaTek Inc.
Introduction

With the support of multiple RF carriers, the BS can provide MBS on dedicated RF carriers other than its unicast carriers. The advantage is to provide more stable bandwidth resources for MBS without interleaving with the normal unicast transmission. A BS serving multiple MBS zones can either multiplex connections of multiple MBS zones onto a single RF carrier, or dedicate one RF carrier for each MBS zone. The MS with multiple RF carriers may maintain its normal operations with the serving BS on the primary carrier while subscribing MBS via the secondary RF carrier, as illustrated n Figure 1. 
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Figure 1. Dedicated RF carriers for MBS
The subscription of MBS can be arranged on either the primary carrier or the secondary carrier, as illustrated in Figure 2. 
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Figure 2. Example: using secondary carrier for MBS service flows
The MBS service flows may be conveyed on a single carrier, or be split on multiple carriers. However, service flows of the same MBS zone should be transmitted on the same RF carrier, as illustrated in Figure 3. The arrangement of the MBS flows should be made according to the status of RF carriers. 
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Figure 3. An example of splitting MBS service flows on multiple carriers
Feedback channel for the MBS connections may be provided either on the MBS carrier or on the unicast carrier (for registered MSs), as illustrated in Figure 4. 
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Figure 4. EMBS connection feedback via unicast carrier

During inter-MBS zone transition, the MS with multiple RF carriers can keep its existing MBS flows uninterrupted and perform MBS zone switch operations, such as MCID/LCID update, via another RF carrier. 
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Figure 5. Seamless inter-MBS zone transition

For the broadcast/multicast of high-definition multimedia data which is coded in layers (e.g. base layer and enhanced layer), the MBS agent may choose to provide base-layer data via one MBS zone while the enhanced-layer via another MBS zone. The MBS zone for base-layer data may use a more robust MCS for guaranteed coverage and baseline QoS, while the MBS zone for enhanced-layer data may adopt higher modulation order and/or code rate for better spectrum efficiency, as illustrated in Figure 6.
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Figure 6. Layer-coded multimedia streaming via MBS zones with different MCS
MBS zones of different MCS may be provided on different RF carriers. The MS with multi-carrier support may subscribe to one MBS zone of base-layer data streaming for a perceptual video quality, and, if available, subscribe to the MBS zone of enhanced-layer data for the premium video quality, as illustrated in Figure 7.
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Figure 7. Seamless inter-MBS zone transition
Proposed Text for SDD
[In 80216m-08_003r4, Section 15, add the following text]
-------------------------------  Text Start  ------------------------------------------------------------------------------------
15.x Enhanced MBS with Multi-Carrier Support

With the support of multiple RF carriers, the BS can provide MBS on dedicated RF carriers other than its unicast carriers. A BS serving multiple MBS zones can either multiplex connections of multiple MBS zones onto a single RF carrier, or dedicate one RF carrier for each MBS zone. The MS with multiple RF carriers may maintain its normal operations with the serving BS on the primary carrier while subscribing MBS via the secondary RF carrier.
During inter-MBS zone transition, the MS with multiple RF carriers can keep its existing MBS flows uninterrupted and perform MBS zone switch operations, such as MCID/LCID update, via another RF carrier. 
For the broadcast/multicast of high-definition multimedia data which is coded in layers (e.g. base layer and enhanced layer), the MBS agent may choose to provide base-layer data via one MBS zone while the enhanced-layer via another MBS zone. The MBS zone for base-layer data may use a more robust MCS for guaranteed coverage and baseline QoS, while the MBS zone for enhanced-layer data may adopt higher modulation order and/or code rate for better spectrum efficiency. MBS zones of different MCS may be provided on different RF carriers. The MS with multi-carrier support may subscribe to one MBS zone of base-layer data streaming for a perceptual video quality, and, if available, subscribe to the MBS zone of enhanced-layer data for the premium video quality.
-------------------------------  Text End  ------------------------------------------------------------------------------------
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