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Introduction

Initial text to be included in Section 11 of the 802.16m System Description Document (SDD) ‎[1] under the DL control structure section is proposed in this contribution. Input from members’ contributions on the 802.16m DL control structure in session #54 ‎[2], as well as contributions and discussions in the DL Control Rapporteur Group ‎[3] are captured. Consensus in submitted proposals is identified and alternatives that require further harmonization or resolution are listed. 

The proposed text is organized as follows:

11.x
DL Control Structure 

11.x.1.
DL Control Information Classification

11.x.1.1.

Synchronization information

11.x.1.2.

Essential system parameters and system configuration information 

11.x.1.3.

Extended system parameters and system configuration information 

11.x.1.4.

Control and signaling for DL notifications 

11.x.1.5.

Control and signaling for traffic  

11.x.2.
Transmission of DL Control Information

11.x.2.1.

Synchronization channel

11.x.2.2.

Broadcast channel

11.x.2.3.

Unicast service control channels 

11.x.2.4.

Multicast service control channels 

11.x.2.5          Transmission of Additional Broadcast Information

11.x.3.
Mapping of information to DL control channels 

11.x.4.
Multi-carrier control structure


































Editors’ Notes

In order to provide a general framework for the DL control structure, content in this contribution has been organized by function. Reference to specific solutions and terminology associated with these solutions has not been included. Text describing procedures for implementation has also not been included. 


Dependencies on text in other sections of the SDD that are still under development have been captured in notes wherever applicable.
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11.x DL Control Structure
DL control channels are needed to convey information essential for system operation. The basic frame structure is illustrated in Figure 8 in Section 11.4.1. In order to reduce the overhead and network entry latency, and improve robustness of the DL control channel, information is transmitted hierarchically over different time scales from the superframe level to the subframe level. Broadly speaking, control information related to system parameters and system configuration is transmitted at the superframe level, while control and signaling related to traffic transmission and reception is transmitted at the frame/subframe level. 


In mixed mode operation (legacy/802.16m), an 802.16m MS can access the system without decoding legacy FCH and legacy MAP messages.


Details of the DL control structure are described in the following sections. 
11.x.1. DL Control Information Classification 




Information carried in the control channels is classified as follows.
11.x.1.1. Synchronization information

This type of control information is necessary for system acquisition and synchronization. 
11.x.1.2. Essential system parameters and system configuration information

This includes a minimal set of time critical system configuration information and parameters needed for the mobile station (MS) to complete access in a power efficient manner, including the following three types: 

11.x.1.2.1. Deployment-wide common information

Deployment-wide common information and parameters such as downlink system bandwidth and TDD downlink/uplink ratio.

11.x.1.2.2. Downlink sector-specific information

Downlink sector-specific essential information and parameters to enable MS to further receive downlink extended broadcast information, control signaling and data. Examples of such information include antenna configuration, DL resource allocation configuration, pilot configuration.
11.x.1.2.3. Uplink sector-specific information

Uplink sector-specific essential information and parameters that are needed for the MS to perform access on the uplink. Examples include UL resource allocation configuration, system configuration for initial ranging, UL bandwidth, UL power control parameters.
.

11.x.1.2.4. 

11.x.1.2.5. 

11.x.1.2.6. 


11.x.1.3. Extended system parameters and system configuration information

This category includes additional system configuration parameters and information not critical for access, but needed and used by all MSs after system acquisition. Examples of this class include information required for handover such as handover trigger, neighbor BS information, etc.

11.x.1.4. Control and signaling for DL notifications

Control and signaling information may be transmitted in the DL to provide network notifications to a single user or a group of users in the idle mode and sleep mode. Example of such notification is paging, etc.
11.x.1.5. Control and signaling for traffic

The control and signaling information transmitted in the DL for resource allocation to a single user or a group of users in active or sleep modes is included in this category. This class of information also includes feedback information such as power control and DL acknowledgement signaling related to traffic transmission/reception. 
11.x.2. Transmission of DL Control Information
11.x.2.1. Synchronization Channel (SCH)
Editors’ Notes: 





· 
· 
· 
· 
Since text in this section will depend on contributions submitted in Session #55 or later and will be developed by rapporteur groups constituted to develop such text, the majority of proposals did not cover details of the SCH. Based on contributions submitted, it was identified that proposals on preamble design and support for multicarrier operation (Section 19 of the SDD) would influence the development of control structures carrying synchronization information. 

The synchronization channel is a DL physical channel which provides a reference signal for time, frequency and frame synchronization and BS identification for system acquisition. 
11.x.2.2. Broadcast Channel (BCH)



The Broadcast Channel (BCH) carries essential system parameters and system configuration information.
11.x.2.2.1. Primary Broadcast Channel (PBCH) and Secondary Broadcast Channel (SBCH)






The Primary Broadcast Channel (PBCH) and the Secondary Broadcast Channel (SBCH) carry essential system parameters and system configuration information. The PBCH carries deployment wide common information. The SBCH carries sector specific information The information in the PBCH and SBCH may be transmitted over one or more superframes.
11.x.2.2.2. 
11.x.2.2.3. 
11.x.2.2.4. 
11.x.2.2.5. 
11.x.2.2.6. 
11.x.2.2.7. 
11.x.2.2.8. 
11.x.2.2.9. Location of the BCH






The PBCH and SBCH are transmitted in the SFH.













11.x.2.2.10. Multiplexing of the BCH with other control channels and data channels



The BCH is TDM with the SCH. 
The SFH contains the PBCH and the SBCH.
The BCH, which contains the PBCH and SBCH in the SFH, is FDM with data within the same subframe.




























11.x.2.2.11. Transmission format 








The PBCH and SBCH are transmitted using fixed modulation and coding rates. 

The modulation and coding rate for PBCH and the modulation and coding rate for SBCH are TBD. 

Multiple antenna schemes for transmission of the BCH are supported.

If needed, signaling of the multiple antenna scheme used to transmit the BCH is TBD.
11.x.2.2.12. Resource allocation (physical to logical mapping, pilots, block size)

Editors’ Notes: 

This section depends on SDD text included in the DL PHY Structure.












11.x.2.3. Unicast Service Control Channels 
11.x.2.3.1. Unicast service control information/content
Unicast service control information consists of both user-specific control information and non-user-specific control information.
11.x.2.3.1.1. Non-user-specific control information
Non-user-specific control information consists of information that is not dedicated to a specific user or a specific group of users. It includes information required to decode the user-specific control. Non-user-specific control information that is not carried in the BCH may be included in this category.
11.x.2.3.1.2. User-specific control information
User specific control information consists of information intended for one user or more users.  Examples of this subclass of information include scheduling assignment, power control information, ACK/NACK information.



















11.x.2.3.2. Multiplexing scheme for data and unicast service control 
The multiplexing scheme between control and data channels is FFS.












11.x.2.3.3. Location of control blocks  
The first 802.16m DL sub-frame of each frame contains user-specific control information.

The location of control blocks for non-user specific control information is TBD.

Control blocks for user specific control information are located 'n' 802.16m subframes apart, where 'n' is a subset of {1,2,3,4}. The selection of the specific value and signaling of 'n' is FFS. 














11.x.2.3.4. Transmission format 
A unicast service control information element is defined as the basic element of unicast service control.  A unicast service control information element may be addressed to one user using a unicast ID or to multiple users using a multicast/broadcast ID.  It may contain information related to resource allocation, HARQ, transmission mode etc.

If each unicast service control information element is coded separately, this type of coding is referred to as “separate coding”, whereas if multiple unicast service control information elements are coded jointly, this type of coding is referred to as “joint coding”.

A coded control block is the output of separate coding or joint coding. The MCS of each coded control block may be controlled individually. Coded control blocks may all be transmitted at the same MCS and this transmission scheme is referred to as “fixed MCS”.  If each coded block may be transmitted at a different MCS, this scheme is referred to as “variable MCS”.

Coding of multiple unicast service control information elements may therefore either be joint coding or separate coding.

MCS of coded control blocks may either be with a fixed MCS or a variable MCS.
Non-user-specific control information is encoded separately from the user-specific control information. 

The transmission format (joint/separate and fixed/variable MCS) for user-specific control information and non-user-specific control information is FFS. 
11.x.2.3.5. 
11.x.2.3.6. 
11.x.2.3.7. 
11.x.2.3.8. 
11.x.2.3.9. 
11.x.2.3.10. 
11.x.2.3.11. 
11.x.2.3.12. 
11.x.2.3.13. 
11.x.2.3.14. 
11.x.2.3.15. 
11.x.2.3.16. 
11.x.2.3.17. 
11.x.2.3.18. 
11.x.2.3.19. 
11.x.2.3.20. 
11.x.2.3.21. Resource allocation (physical to logical mapping, pilots, block size)  
Editors’ Notes: 

This section depends on SDD text included in the DL PHY Structure.

11.x.2.3.21.1. Pilot structure for unicast service control channels
Editors’ Notes: 

This section depends on SDD text included in the DL PHY Structure.
11.x.2.4. Multicast Service Control Channels
Editors’ Notes :

This section is a placeholder for text to be developed based on SDD text that will be added to Section 15 of the SDD (Support for Enhanced Multicast Broadcast Service).  

11.x.2.4.1. Multicast service control information/content
11.x.2.4.2. Multiplexing scheme of data and multicast service control and (e.g. TDM, FDM, Hybrid TDM//FDM)
11.x.2.4.3. Location of control blocks within a frame/subframe  
11.x.2.4.4. Transmission format (e.g. modulation, coding, multiple antenna schemes)
11.x.2.4.5. Resource allocation (physical to logical mapping, pilots, block size) 

11.x.2.4.6. 
11.x.2.5. Transmission of Additional Broadcast information 

Examples of additional broadcast information include system descriptors, neighbor BS information and paging information. The indication of the presence of additional broadcast information is FFS.

MAC management messages may be used to transmit additional broadcast information.
11.x.3. 



11.x.4. Mapping information to DL control channels








	
	
	

	
	
	
	

	
	
	

	

	
	
	

	

	
	
	

	


	
	
	

	


	
	
	

	

	
	
	
	

	Information
	Channel
	Location

	Synchronization information
	
	Synchronization Channel (SCH)
	FFS

	Essential system parameters and system configuration information
	Deployment-wide common information
	Primary Broadcast Channel (PBCH)

	Inside of SFH

	
	Downlink sector-specific information
	Secondary Broadcast Channel (SBCH) 
	Inside of SFH

	
	Uplink sector-specific information
	
	

	Extended system parameters and system configuration information
	
	FFS
	FFS

	Control and signaling for DL notifications
	
	FFS


	FFS

	Control and signaling for traffic
	
	FFS
	Outside of SFH



11.x.5. Multi-carrier Control Structure
Editors’ Notes :

This section is a placeholders for text to be developed based on SDD text that will be added to Section 19 of the SDD (Support for Multicarrier Operation).  
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