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A Multi-Bandwidth Terminal Support Scheme for IEEE 802.16m Systems
Sassan Ahmadi and Hujun Yin
1. Introduction and Background
There is a growing demand from prominent mobile operators for support of user terminals with various bandwidth capabilities in a radio access network. The challenge will be further aggravated with the increase of operating bandwidth (bandwidths in the excess of 20 MHz in the base station) in 4G radio access systems. The user terminal cost, complexity, power consumption, and form factor will unjustifiably increase, if the user terminals are all required to support the system bandwidth. The system bandwidth refers to the maximum RF bandwidth supported by a base station. This bandwidth could be a single contiguous RF band or aggregation of small contiguous and/or non-contiguous RF bands.

The proposed scheme will enable operation of user terminals with various bandwidths (with a minimum bandwidth supported by all user terminals) in a broadband wireless access network and in particular IEEE 802.16m standard which is currently under development. The scheme would enable a wide range of IEEE 802.16m compliant products with different bandwidth capabilities and form factors targeted for various geographical, business, or usage models to roam across IEEE 802.16m networks and receive service.

2. Description of the Proposed Scheme

The proposed scheme is based on the following assumption that all user terminals have at the minimum (which is required by the standard) the capability to receive and transmit over the minimum bandwidth. Therefore, if the synchronization, broadcast, and common control and signaling channels occupy the minimum bandwidth (usually at the center band), all terminals regardless of their bandwidth capability are capable of acquiring the essential system information and DL synchronization (see Figure 1)


[image: image1]
Figure 1: Illustration of the multi-BW operation where BWn and BW1 denote system bandwidth (BS bandwidth) and minimum bandwidth, respectively.

The following summarizes the requirements for multi-bandwidth operation in a radio access network.

	BW1 < BW2 < … < BWn
System Bandwidth = max(BW1, …, BWn)

Minimum Bandwidth = min BW = min(BW1, …, BWn)

Synchronization physical channel bandwidth = min BW

Broadcast physical channel bandwidth = min BW

Common control and signaling physical channel bandwidth = min BW
Dedicated control and signaling (sub-MAPs) physical channel bandwidth = BWi (i=1,…,n)


Upon power up (or network entry) or network re-entry (such as idle to active state transitions or handover), the user terminal will search for the DL synchronization channel (SCH) located at the center band (while desirable this is not required and SCH location can be offset relative to the center band). Following successful acquisition of the synchronization channel and synchronizing with the DL radio frame boundary, the user terminal shall detect and acquire super-frame header (SFH) containing the system configuration information (or the broadcast channel, BCH). If the system configuration is detected and decoded successfully, the user terminal will detect and decode the common control and signaling channel (CCSCH). All these channels shall span the minimum bandwidth (in the case of IEEE 802.16m standard, the minimum bandwidth is 5 MHz).

[image: image2]
Figure 2: Illustration of multi-bandwidth support and relative location of the SCH, BCH, and CCSCH in TDD duplexing scheme assuming legacy 5 and 10 MHz legacy terminals also exist in the network.

[image: image4.bmp]
Figure 3: Illustration of multi-bandwidth support and relative location of the SCH, BCH, and CCSCH in FDD duplexing scheme (downlink) assuming legacy 5 and 10 MHz legacy terminals also exist in the network.


Figure 4: Illustration of multi-bandwidth support and relative location of the SCH, BCH, and CCSCH in FDD duplexing scheme (uplink) assuming legacy 5 and 10 MHz legacy terminals also exist in the network.

Once the essential system information and DL synchronization are detected and successfully decoded by all user terminals, then they are directed to their corresponding dedicated control and signaling channels and traffic assignments. Based on negotiated capabilities with the base station, the base station will appropriately schedule the user terminals in different parts of the frequency band according to their bandwidth capabilities. 

Figures 2 to 4 illustrate the concept graphically with some hypothetical locations for different channels in TDD and FDD duplexing schemes. It must be noted that these figures are provided as an example and they do not limit the applicability and usage of the concept.

3. Proposed Text for SDD

Insert the following text into Section 10.x in [1]:
-------------------------------  Text Start  ---------------------------------------------------

10.x Multi-Bandwidth Terminal Operation and Considerations in IEEE 802.16m

IEEE 802.16m can support terminals with different bandwidth capability on the same RF carrier. This scheme is based on the following assumption that all user terminals have at the minimum (which is required by the standard) the capability to receive and transmit over the minimum bandwidth. Therefore, if the synchronization, broadcast, and common control and signaling channels occupy the minimum bandwidth (usually at the center band), all terminals regardless of their bandwidth capability are capable of acquiring the essential system information and DL synchronization (see Figure 10.x)


[image: image3]
Figure 10.x: Illustration of the multi-BW operation where BWn and BW1 denote system bandwidth (BS bandwidth) and minimum bandwidth, respectively.

The following summarizes the assumptions for multi-bandwidth operation in IEEE 802.16m.

	BW1 < BW2 < … < BWn
System Bandwidth = max(BW1, …, BWn)

Minimum Bandwidth = min BW = min(BW1, …, BWn)

Synchronization physical channel bandwidth = min BW

Broadcast physical channel bandwidth = min BW

Common control and signaling physical channel bandwidth = min BW
Dedicated control and signaling (sub-MAPs) physical channel bandwidth = BWi (i=1,…,n)


Upon power up (or network entry) or network re-entry (such as idle to active state transitions or handover), the user terminal will search for the DL synchronization channel (SCH) located at the center band (while desirable this is not required and SCH location can be offset relative to the center band). Following successful acquisition of the synchronization channel and synchronizing with the DL radio frame boundary, the user terminal detects and acquires super-frame header (SFH) containing the system configuration information (or the broadcast channel, BCH). If the system configuration is detected and decoded successfully, the user terminal will detect and decode the common control and signaling channel (CCSCH). All these channels shall span the minimum bandwidth. In the case of IEEE 802.16m standard, the minimum bandwidth is 5 MHz.
-------------------------------  Text End  ---------------------------------------------------
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