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1. Introduction
During the initial entry procedure, MSs may try to obtain various kinds of system information about a BS. The system information may contain the BS ID, downlink frame configuration, paging information, ranging channel information and so forth. After acquiring the system information, MSs can try to make a connection with the BS. The transmission interval of the system information has a major impact on the delay at the initial entry procedure to the systems. In the IEEE 802.16e, the transmission interval can be a maximum of 10 seconds which is quite long if we adapt this value to newly designed 802.16m system. Furthermore, MSs need to decode every DL-MAP for searching the location of DCD or UCD, which also incurs computational overhead.
Therefore, for the purpose of the fast initial entry procedure, a more efficient broadcasting scheme of the system information should be considered in the IEEE802.16m system. To minimize the initial entry procedure time and to update changed channel characteristics efficiently, a variety of system information should be categorized according to necessity at the early stage for the initial entry procedure. Furthermore, we have to make sure that the designed transmission interval for essential system information is short enough to have no delay problem at the initial entry considering the trade-off in the signaling overhead.

We should use multiple DCDs and UCDs for efficient transmission of the system information. We define them as BSD (Broadcast System Descriptor) for convenience throughout this document.
2. Design of Broadcast System Descriptor
Based on the above two design requirements, we here categorize the DCD and the UCD of the IEEE 802.16e into two or three types according to the procedures: High Repetition Group (HRG), Middle Repetition Group (MRG) and Low Repetition Group (LRG). Each BSD contains one of these types and a header (type, field(s) for version information, length, and etc.).
For the fast network entry, BSDHRG should include initial ranging information (Initial raging code, Initial back off start/end, and etc.), bandwidth request information (Bandwidth request codes and Bandwidth request back off start/end), power control information (MS-specific up/down power offset adjustment step, Minimum/ Maximum level of power offset adjustment, BS EIRP, and etc.) and so on. Thus, this design makes it possible for an MS to try an initial ranging procedure right after acquiring BSDHRG.
By using the proposed BSDs, initial entry procedures, especially synchronization and parameter acquisition procedures, can be performed faster. Each latency time for performing synchronization and parameter acquisition is shown in Figure 1. The average latency time of the legacy system is roughly 250 ms, while that of the new system is about 20ms. As compared to the average latency time of the legacy system, it can be reduced by 92%.

[image: image1] 
Figure 1. Latency time for synchronization and parameter acquisition
3. Indication Rule of Broadcast System Descriptor
The IEEE 802.16m frame structure, consisting of three kinds of frame structures such as super frame, frame and sub-frame, was discussed last session #53 meeting in IEEE 802.16m [3]. A Super-MAP is located in the beginning of a super frame [4]. A BS can transmit Super-MAP with indication information for a BSD, consisting of type, field(s) for version information, a field for scheduling information, and etc. Hence, the BS can dynamically transmit a BSD depending on the scheduling information field. While BSDHRG is regularly transmitted in each interval, the BS can also schedule to transmit BSDMRG or BSDLRG instead of the BSDHRG.
Figure 2 shows an example of the indication for BSDs. BS can transmit BSDHRG at regular BSDHRG intervals. 

[image: image2]
Figure 2. An example of the indication for BSDs
4. Conclusion

In this contribution, we discussed the various considerations about the use of the BSDs. Using the proposed BSDs, the network entry and initialization procedures can be completed nearly 92% faster than the average latency time in IEEE802.16e. Furthermore, MSs can efficiently perform update processes of channel characteristics. In order to get channel update information, MSs don’t have to decode BSDs every transmission time. The reason is because MSs can receive indication information for BSDs in Super-MAP and detect channel change in advance.
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Text Proposal for the 802.16m SDD

============================== Start of Proposed Text =================================

11.z.y Control channel structure
11.z.y.x BSD (broadcast system descriptor)

The channel characteristics shall be categorized into two or three types according to the procedures using them: High Repetition Group (HRG), Middle Repetition Group (MRG) and Low Repetition Group (LRG). Each BSD shall contain one of these types and a header (type, field(s) for version information, length, and etc.). 
In terms of the fast network entry, BSDHRG includes initial ranging information (Initial raging code, Initial back off start/end, and etc.), bandwidth request information (Bandwidth request codes and Bandwidth request back off start/end), power control information (MS-specific up/down power offset adjustment step, Minimum/ Maximum level of power offset adjustment, BS EIRP, and etc.) and so on. Thus, this design makes it possible for an MS to try an initial ranging procedure right after acquiring BSDHRG.
A BS shall transmit Super-MAP with indication information for BSDs, including type, field(s) for version information, a field for scheduling information, and etc. Hence, a BS dynamically transmits BSDs depending on the scheduling information field. While BSDHRG shall be regularly transmitted in each interval, the BS shall also schedule to transmit BSDMRG or BSDLRG instead of the BSDHRG.
Figure 1 shows an example of the indication for BSDs.
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Figure 1. An example of the indication for BSDs
============================== End of Proposed Text =================================
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