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Proposed Text for the DL Control 
Section of the IEEE 802.16m Amendment
Sophie Vrzic, Robert Novak, Mo-Han Fong, Dongsheng Yu, Hosein Nikopourdeilami, Kathiravetpillai Sivanesan
Nortel Networks
1. Introduction
This contribution proposes the text for the DL control section to be included in the 802.16m amendment.  A detailed description of the overall structure and performance results can be found in contributions
· IEEE C802.16m-08/176

· IEEE C802.16m-08/177

· IEEE C802.16m-08/619r1

2. Text proposal for inclusion in the 802.16m amendment
-------------------------------  Text Start  --------------------------------------------------- 
Insert the following text into section 15 of IEEE 802.16m-008/050: 
3. Advanced Air Interface 

3.1. Physical layer 
3.1.1. DL Control Structure
The Advanced Air Interface DL control structure consists of the synchronization channel (SCH), the broadcast channel (BCH), the unicast service control channel (USCCH), and the multicast service control channel (MSCCH).

3.1.1.1. Synchronization Channel
3.1.1.2. Broadcast Channel
3.1.1.3. Unicast Service Control Channel
Unicast service control information consists of both user-specific control information and non-user-specific control information.  The structure of the USCCH is illustrated in Figure 1.  The non-user specific control consists of a multicast control segment (MCCS).  The user specific control consists of the DL ACK channels, DL power control channels and resource allocation IEs.  

[image: image1]
Figure 1 – USCCH Structure
The MCCS, DL ACKCH and DL PCCH occupy an integer number of consecutive LRUs beginning with LRU 0.  The BS shall indicate the size of this region, in terms of LRUs, using the USCCH Size field of the BCH.

3.1.1.3.1. 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.  In a distributed zone, the non-user-specific control contains a combination index (CI), which indicates how the available resources are partitioned.  In a localized zone, the non-user specific control contains a permutation index (PI).  The non-user specific control information is jointly encoded and multicast to the assigned users.  The information is contained in a multicast control segment (MCCS), which is described in Section 15.3.7.3.1.1.  

3.1.1.3.1.1. Multicast Control Segment (MCCS)

The MCCS is a multicast message that contains information that is required by all the assigned MSs.  It is power controlled to the lowest geometry user that is assigned.  A separate MCCS is contained in each frequency partition.  
The MCCS indicates how the available resources are partitioned.  This includes unused resources in the persistent sub-zone as well as the non-persistent sub-zone.  When persistent resources are assigned, the MCCS contains a resource availability bitmap (RAB) to indicate the unused resources.  A RAB shall indicate resources available and unavailable to be assigned in the subframe.  Unused persistently assigned resources are available for assignment to other AMS.  The unavailable resources are subtracted from the subframe resources before the resource partitioning.  Each bitmap of RAB has a one-to-one mapping with nRAB_PRU PRU’s, and the size of the RAB is NRAB bits.  The values of nRAB_PRU and NRAB shall be indicated in the BCH.  The RAB shall be jointly encoded with other non-user-specific control information.
The content of the MCCS for a given zone depends on whether the zone is a distributed zone or a localized zone.  If the zone is a distributed zone, the MCCS contains a combination index (CI).  In a localized zone, the MCCS contains a permutation index (PI).  

In a distributed zone, a CI is used to indicate how many LRU are allocated to different users or a group of users.  The CI is an index into a look-up table that consists of all possible combinations of an ordered list of k partitions of sizes n1, n2, …, nk, where 
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and Navail is the total number of available resources.  The partitions in each list are ordered in increasing size.  The total number of combinations depends on the number of available resources.  In order to keep the table small, the CI is limited to 10 bits.  When the number of available resources is large, the maximum number of partitions is limited.  If more partitions are required, a second CI is used to further partition the last (largest) partition.  

The CI look-up table depends on the number of available resources.  Table 5 shows the number of partitions that can be assigned with one CI (10 bits) for a given number of available resources for data.  

Table 6 – Maximum Number of Partitions with a 10 Bit CI

	Number of Available Resources, Navail
	Maximum Number of Partitions

	< 23
	Navail

	23
	10

	24
	8

	25 - 26
	7

	27 - 28
	6

	29 - 34
	5

	35 - 47
	4


In a localized zone, a PI is used instead of a CI.  The PI represents the number of contiguous sub-bands that are assigned to each user.  If the number of assignments is k and the number of sub-bands is NS then the PI represents a vector of allocation sizes (n1, n2, …, nk), where 
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.  A PI is used rather than a CI for localized assignments since the assignments cannot be reordered in increasing allocation size.  The size of the permutation index look-up table, which is the total number of permutations, is equal to 
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The modulation and coding scheme for the MCCS is fixed.  The use of block coding or convolutional coding is FFS.  
3.1.1.3.2. User specific control information

User specific control information consists of information intended for one or more users.  It includes scheduling assignment, power control information, HARQ ACK/NACK information. HARQ ACK/NACK information for uplink data transmission is carried by DL ACK channel which is separated from control blocks for other user specific control information.  
The scheduling assignment information for each assigned user is contained within the resources assigned for the user’s data as illustrated in Figure 1.  
Resources can be allocated persistently to AMSs.  The periodicity of the allocation may be configured.

3.1.1.3.3. Resource Allocation Segment
The DL resource allocation segment for each assignment is located in the beginning of the first LRU that is assigned to the user as illustrated in Figure 2.

[image: image5]
Figure 2 – USCCH Assignment and Data Segments 
3.1.1.3.3.1. Resource Allocation IE Transmission Format
The resource assignments can be either multicast assignments or unicast assignments.  The DL resource allocation IE is 17 bits in length.  The UL allocation IE is 12 bits.  

The BS shall append a 16-bit CRC to the resource allocation IE, masked by the station identifier, prior to encoding.  The resource allocation IE shall use convolutional encoding and QPSK modulation.
3.1.1.3.3.2. Resource Allocation IEs
The contents of the DL resource allocation IE is provided in Table 2.

Table 2 - DL Resource Allocation IE
	Syntax
	Size (bit)
	Notes

	Type
	4
	Transmission format

	ACID
	4
	HARQ Channel Identifier

	MCS
	5
	Modulation and coding scheme

	SPID
	2
	Sub-packet ID

	AI-SN
	1
	-

	Persistent Flag
	1
	Indicates whether or not a persistent assignment follows the initial resource allocation.


Type – The type field shall be set to the corresponding MIMO transmission format.
ACID – HARQ Channel Identifier.  
MCS – The MCS field shall be set to the index of the corresponding modulation and coding scheme.
Persistent Flag - The persistent flag shall be set to 0b1 if there is a persistent assignment message following the assignment message.  
If the persistent flag is set, the DL resource allocation IE is followed by a persistent allocation IE.  The contents of the DL persistent allocation IE is provided in Table 3.

Table 3 – DL Persistent Allocation IE 
	Syntax
	Size (bit)
	Notes

	Persistent Resource Position
	variable
	Position within the block of resources allocated for persistent transmission

	Persistent Allocation Size
	4
	The number of LRUs assigned


The UL assignments are grouped together in a partition for UL assignments.  The UL assignment partition contains an UL CI followed by the UL resource allocation IEs.  The contents of the UL resource allocation IE is provided in Table 4.  
Table 4 – UL Resource Allocation IE
	Syntax
	Size (bit)
	Notes

	Type
	4
	Transmission format

	Layer
	2
	Layer index

	MCS
	5
	Modulation and coding scheme

	Persistent Flag
	1
	Indicates whether or not a persistent assignment follows the initial resource allocation.


Type – The type field shall be set to the corresponding MIMO transmission type.
Layer – The layer field shall be set to the corresponding layer.  Each layer is a separate modulation and coding path.

MCS – The MCS field shall be set to the index of the corresponding modulation and coding scheme.
Persistent Flag - The persistent flag shall be set to 0b1 if the assignment is persistent and shall be set to 0b0 if the assignment is non-persistent.
If the persistent flag is set, the UL resource allocation IE is followed by a persistent allocation IE.  The contents of the UL persistent allocation IE is provided in Table 5.

Table 5 – UL Persistent Allocation IE

	Syntax
	Size (bit)
	Notes

	Persistent Resource Position
	variable
	Position within the block of resources allocated for persistent transmission

	Persistent Allocation Size
	4
	The number of LRUs assigned


3.1.1.3.3.3. Group Resource Allocation

3.1.1.3.4. DL ACKCH Segment

The DL ACKCH index is implicitly associated with the assigned partition and layer numbers.  A look-up table is defined that maps the transmission associated with a given partition and layer number to a logical ACK channel.  Each DL ACK channel is power controlled to the intended user.  
3.1.1.3.5. DL PCCH Segment

One DL PCCH is assigned to each active user.  Each DL PCCH is power controlled to the intended user.  

3.1.1.4. Multicast Service Control Channel
-------------------------------  Text End  ---------------------------------------------------[image: image6.png]
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