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Proposed Text Related to Unicast Service Control Channels Section 
for the IEEE 802.16m Amendment
Jinsoo Choi, Sunam Kim, Jeongki Kim, Wookbong Lee
LG Electronics.

1. Introduction
This contribution includes the proposed text for the unicast service control channels (USCCH) sections in the IEEE 802.16m Amendment. The technical text and ToC are inherited from the 802.16m SRD [1], and the IEEE 802.16m SDD [2] and the IEEE P802.16 Rev2/D7 [3]. Moreover, this contribution follows the tentative outline and style guide in the IEEE 802.16m Amendment [4]. In this contribution, amendment text including several illustrations is proposed for the section in which 16m members have enough consensus. 
2. Modifications from the SDD and key descriptions
· The main concept and structure are captured from the sections from “11.7.2.3 Unicast Service Control Channels (USCCH)” in the IEEE 802.16m SDD [2].
· We created new subsections “15.3.7.2.3.1 Unicast service control information/content” and “15.3.7.2.3.2 Transmission of USCCH” that will be aligned with IEEE 802.16m Amendment Working Document [5].
· We proposed differentiation/clarification of unicast service control information/content which is divided by non-user specific control information and user specific control information [6].

· We proposed the USCCH design related to the resource assignment pattern [7].
3. Rationale/Motivation of new proposals
1. The differentiation/clarification of non-user specific and user specific control information
· The non-user specific control information is composed of the scheduling information for user specification control information. The non-user specific control information should include the information for assignment pattern indication of user specific control information for reducing the blind decoding overhead.

· The user specific control information should include resource assignment information as well as non-resource assignment information such as power control and HARQ ACK/NACK information.  
· The details are in [6]. 

2. The USCCH design regarding the resource assignment pattern

· For reducing the blind decoding overhead, the predefined resource assignment pattern is need, and the least indication signaling through non-user specific control information should be transmitted.

· The detail concept/operation is described in [7]. 

4. References
[1] IEEE 802.16m-07/002r7, “802.16m System Requirements Document (SRD)” 
[2] IEEE 802.16m-08/003r6, “The Draft IEEE 802.16m System Description Document”
[3] IEEE P802.16 Rev2 / D7, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface 
for Broadband Wireless Access,” Oct. 2008.

[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
[5] IEEE 802.16m-08/050, “IEEE 802.16m Amendment Working Document”
[6] IEEE 802.16m-09/0326, “Unicast Service Control Information for IEEE 802.16m”
[7] IEEE 802.16m-09/0325, “USCCH Design for IEEE 802.16m”
5. Text proposal for the 802.16m amendment
-----------------------------------------------------------Start of the Text---------------------------------------------------------
15 Advanced Air Interface

15.3 Physical Layer
15.3.7 DL Control Structure

15.3.7.2 Transmission of DL Control Information

15.3.7.2.3 Unicast Service Control Channels (USCCH)
USCCH contains basic elements of unicast service control. It may be addressed to one user using a unicast ID or to multiple users using a multicast/broadcast ID.
15.3.7.2.3.1 Unicast Service Control Information/Content
Unicast service control information consists of both user-specific control information (USCI) and non-user-specific control information (NUSCI). 
15.3.7.2.3.1.1 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.
Table 15.3.7.2.3.1.1-1 shows the elements included in non-user specific control information. 

Table 15.3.7.2.3.1.1-1: Elements of NUSCI
	· Category
	· Name
	· Size (bit)
	· Notes

	· USCI configuration information
	· USCI partitioning indicator
	· [4]
	· This indicates whether USCI region exists in each partition.

	· 
	· The total number of USCIs related to the pattern of DL-RA type
	· [M]
	· Index of USCI pattern

· M, N will be determined by max USCCH region size [or system BW].
· This field may be repeated according to USCI partitioning indicator.

	· 
	· Pattern index of DL-RA type
	· [N]
	· 

	· 
	· The total number of USCIs related to the pattern of Other types
	· [M]
	· 

	· 
	· Pattern index of Other types
	· [N]
	· 

	· Indicator
	· [MPRD indicator]
	· 1
	· Indicates if multiple persistent resource de-allocation (MPRD)-RA is transmitted in this subframe.
· This field may be repeated according to USCI partitioning indicator.


15.3.7.2.3.1.2 User specific control information

User specific control information consists of information intended for one user or more users. It includes resource allocation (RA) information and non-resource allocation (Non-RA) information such as power control information, HARQ ACK/NACK information.

Resources can be allocated persistently to AMSs. The periodicity of the allocation may be configured. Group control information is used to allocate resources and/or configure resources to one or multiple mobile stations within a user group. Each group is associated with a set of resources. The group message contains bitmaps to signal the information of one or more among resource assignment, MCS, resource size etc. VoIP is an example of the subclass of services that use group messages.
The user-specific information is arranged in order of DL-RA type and other types. The information on each type is arranged as order from the largest size to the lowest size, respectively. 
15.3.7.2.3.1.2.1 Resource allocation (RA) information
Resource allocation information consists of 10 types, which are Downlink (DL)-RA type, Uplink (UL)-RA type, CDMA code based Uplink-RA type, Broadcast message (BM)-RA type, DL Persistent (DP)-RA type, UL Persistent(UP)-RA type, Single persistent resource de-allocation (SPRD)-RA type, Multiple persistent resource de-allocation (MPRD)-RA type, DL Group (DG)-RA type, and UL Group (UG)-RA type.
15.3.7.2.3.1.2.1.1 Downlink (DL)-RA type
Downlink (DL)-RA type is used for the resource allocation of unicast downlink traffic. 

Table 15.3.7.2.3.1.2.1.1-1 shows the DL-RA type format.

Table 15.3.7.2.3.1.2.1.1-1: DL-RA type format
	· Category
	· Name
	· Size (bit)
	· Notes

	· Common
	· MCS (Modulation and coding scheme)
	· [4 or 5]
	· The exact size depends on link adaptation section [15.3.11.x].

	· HARQ
	· ACID
	· 4
	· HARQ channel identifier which is used to identify HARQ channels

	· 
	· AI_SN
	· 1
	· HARQ identifier sequence number
· This is toggled between 0 and 1 on successfully transmitting each encoder packet with the same ARQ channel

	· 
	· CoRe version (CRV)
	· 2
	· The information of CoRe version

	· 
	· SPID
	· 2
	· Subpacket identifier

· For the FEC mode supporting incremental redundancy

	· Resource assignment
	· Resource assignment information
	· TBD
	· 

	· Power control (PC)
	· TPC information for UL_CTRL
	· TBD
	· Power control command for UL control channel

	· 
	· Boosting
	· 3
	· Power boost applied to the allocation’s data subcarriers

	· MIMO
	· SU/MU MIMO mode indicator
	· 1
	· 

	· 
	· Rate indicator
	· [1~3(4)]
	· Number of TX antennas shall be indicated by BCH.
· if 2TX, then 1 bits
· if 4 TX, then 2 bit
· if 8TX, then 3 bits
· If SU/MU MIMO mode indicator is 1, then this value is the number of multiplexed AMS.

	· 
	· Stream index for MU MIMO user
	· 1~2
	· If 2Tx, then 1bit

· Else 2 bit.
· This is only valid for SU/MU MIMO mode indicator is set to 1.
· If this value is K, then the AMS’s data is allocated to Kth stream.


15.3.7.2.3.1.2.1.2 Uplink (UL)-RA type
Uplink-RA type is used for the resource allocation of unicast uplink traffic.

Table 15.3.7.2.3.1.2.1.2-1 shows the UL-RA type format.
Table 15.3.7.2.3.1.2.1.2-1: UL-RA type format
	· Category
	· Name
	· Size (bit)
	· Notes

	· Common
	· RA type
	· 3
	· RA type indicates UL-RA information (0b000).

	· 
	· MCS (Modulation and coding scheme)
	· [4 or 5]
	· The exact size depends on link adaptation section [15.3.11.x].

	· Resource assignment
	· Resource assignment information
	· TBD
	· 

	· Power control
	· PC information for UL_burst
	· TBD
	· Power control command for UL data

	· MIMO
	· SU/MU MIMO mode indicator
	· 1
	· 

	· 
	· Rate indicator
	· [1~ 2]
	· Number of TX antennas shall be indicated by BCH.

· If 2TX ,then1 bit

· If 4 TX, then 2 bit

	· 
	· Aggregated number of stream using MU MIMO users
	· [0 or 2]
	· This is only valid for MU-MIMO mode
If 2Tx, then 0 bit

· If 4Tx, then 2 bit

	· 
	· First pilot stream index
	· [1~2]
	· This is only valid for MU-MIMO mode
If 2Tx, then 1bit

· Else 2 bit
· If this information is k, and aggregated number of stream is P, and rate indicator is R then the AMS shall transmit pilot via indices from k to k+(R-1) among P pilot streams.

	· 
	· OL/CL MIMO mode indicator
	· 1
	· 

	· 
	· PMI indication
	· TBD
	· This is only valid for CL-MIMO mode
If 2Tx, then 3bit
Else [TBD] bit


15.3.7.2.3.1.2.1.3 CDMA code based UL-RA type
CDMA code based UL-RA type is used for allocation of bandwidth to a user that requested bandwidth using a CDMA request code or that sent the CDMA ranging code for ranging. AMSs shall use the predefined identifier to decode the CDMA code based-RA information.
Table 15.3.7.2.3.1.2.1.3-1 shows the CDMA code based UL-RA type format.

Table 15.3.7.2.3.1.2.1.3-1: CDMA code based UL-RA type format
	· Category
	· Name
	· Size (bit)
	· Notes

	· Resource assignment
	· Resource assignment information
	· TBD
	· 

	· AMS information
	· Subframe index
	· TBD
	· Identifies the relevant sub-frame number related to the CDMA code

	· 
	· Code indicator
	· TBD
	· Indicates the CDMA code sent by the AMS for ranging or requesting the bandwidth

	· 
	· Ranging region
	· TBD
	· Indicates the ranging region used by the AMS.


15.3.7.2.3.1.2.1.4 Broadcast message (BM)-RA type
Broadcast message-RA type is used for the resource allocation of broadcast messages (e.g. Traffic indication message, NBR-ADV message, Paging message, etc.). AMSs shall use the predefined broadcast identifier (e.g. 0xFFF) for decoding the BM-RA information. 
Table 15.3.7.2.3.1.2.1.4-1 shows the BM-RA type format.

Table 15.3.7.2.3.1.2.1.4-1: BM-RA type format
	· Category
	· Name
	· Size (bit)
	· Notes

	· Resource assignment
	· Resource assignment
	· TBD
	· 


15.3.7.2.3.1.2.1.5 DL Persistent (DP)-RA type
DL-Persistent (DP)-RA type is used for the downlink persistent resource allocation.

Table 15.3.7.2.3.1.2.1.5-1 shows the DL Persistent (DP)-RA information format.

Table 15.3.7.2.3.1.2.1.5-1: DL Persistent-RA type format
	· Category
	· Name
	· Size (bit)
	· Notes

	· Common
	· RA type
	· 3
	· RA type indicates DL Persistent-RA information (0b001)

	· 
	· MCS (Modulation and coding scheme)
	· [4 or 5]
	· The exact size depends on link adaptation section [15.3.11.x]

	· HARQ
	· ACID
	· 4
	· HARQ channel identifier which is used to identify HARQ channels

	· 
	· AI_SN
	· 1
	· HARQ identifier sequence number
· This is toggled between 0 and 1 on successfully transmitting each encoder packet with the same ARQ channel

	· 
	· CoRe version (CRV)
	· 2
	· The version information of CoRe

	· 
	· SPID
	· 2
	· Subpacket identifier

· Only applies to the FEC modes supporting incremental redundancy

	· Resource assignment
	· Resource assignment information
	· TBD
	· 

	· PA information
	· Period
	· TBD
	· Period of the persistent allocation is indicated by value +1 from this field

	· 
	· USCI ACK channel index
	· TBD
	· Index to USCI ACK channel

	· 
	· UL ACK channel index
	· TBD
	· Index of ACKCH for data burst

· Including the index of TPC channel for UL ACK

	· Boosting information
	· Boosting Index
	· TBD
	· Index of boosting channel

	· MIMO
	· Rate indicator
	· [1]
	· STC rate information

· If 0, MIMO transmit scheme is rate-1 SFBC with 2 transmit antenna. (refer section 15.3.8.x [DL OL-SU-MIMO Transmit diversity section])
· If 1, MIMO transmit scheme is rate-2 SM with precoder. (refer section 15.3.8.x [DL OL-SU-MIMO Spatial Multiplexing])


15.3.7.2.3.1.2.1.6 UL Persistent (UP)-RA type
UL-Persistent (UP)-RA type is used for the uplink persistent resource allocation.

Table 15.3.7.2.3.1.2.1.6-1 shows the UL Persistent (UP)-RA type format.

Table 15.3.7.2.3.1.2.1.6-1: UL Persistent-RA type format
	· Category
	· Name
	· Size (bit)
	· Notes

	· Common
	· RA type
	· 3
	· RA type indicates UL Persistent-RA information (0b010)

	· 
	· MCS (Modulation and coding scheme)
	· [4 or 5]
	· The exact size depends on link adaptation section [15.3.11.x]

	· Resource assignment
	· Resource assignment information
	· TBD
	· 

	· PA information
	· Period
	· TBD
	· Period of the persistent allocation is indicated by value +1 from this field

	· 
	· USCI ACK channel index
	· TBD
	· Index to USCI ACK channel

	· 
	· Index of TPC channel for UL data
	· TBD
	· Indicates the index of TPC channel for UL data

	· MIMO
	· Rate indicator
	· [1]
	· STC rate information

· If 0, MIMO transmit scheme is rate-1 SFBC with 2 transmit antenna. (refer section 15.3.8.x [DL OL-SU-MIMO Transmit diversity section])
· If 1, MIMO transmit scheme is rate-2 SM with precoder. (refer section 15.3.8.x [DL OL-SU-MIMO Spatial Multiplexing])


15.3.7.2.3.1.2.1.7 Single persistent resource deallocation (SPRD)-RA type
Single persistent resource deallocation (SPRD)-RA type is used for de-allocating the persistently allocated resource which is allocated to an AMS. AMS ID shall be masked with CRC. AMSs shall use its AMS ID in order to decode the SPRD-RA information.
Table 15.3.7.2.3.1.2.1.7-1 shows the SPRD-RA type format. 

Table 15.3.7.2.3.1.2.1.7-1: SPRD-RA type format
	· Category
	· Name
	· Size (bit)
	· Notes

	· Common
	· RA type
	· 3
	· RA type indicates SPRD-RA information (0b011)

	· 
	· Link Direction
	· 1
	· 0b0: DL

· 0b1: UL

	· PA information
	· USCI ACK channel index
	· TBD
	· Index to USCI ACK channel

	· Resource assignment
	· Resource assignment information for de-allocating
	· TBD
	· Resource assignment information which should be de-allocated.


15.3.7.2.3.1.2.1.8 Multiple persistent resource deallocation (MPRD)-RA type

Multiple persistent resource deallocation (MPRD)-RA type is used for de-allocating the persistently allocated resources for multiple AMSs. MPRD-RA type contains all resource assignment information which should be de-allocated in the current time. An ABS shall use the specific identifier (persistent allocation ID) which is predefined in the system in order to transmit MPRD-RA type. AMSs shall use the persistent allocation ID in order to decode the MPRD-RA information.
Table 15.3.7.2.3.1.2.1.8-1 shows the MPRD-RA type format.

Table 15.3.7.2.3.1.2.1.8-1: MPRD -RA type format
	· Category
	· Name
	· Size (bit)
	· Notes

	· Common
	· RA type
	· 3
	· RA type indicates MPRD-RA information (0b100)

	· Resource assignment
	· Total DL PA Resource assignment information 
	· TBD
	· Describes the total DL persistent resource assignment which should be de-allocated

	· 
	· Total UL PA resource assignment information 
	· TBD
	· Describes the total UL persistent resource assignment which should be de-allocated


15.3.7.2.3.1.2.1.9 DL Group (DG)-RA type
DL Group (DG)-RA type is used for allocating downlink resource to AMSs which belong to a specific group. AMSs shall use the group ID to decode the DG-RA. MAC management message is used for allocating a specific group to AMSs.

Table 15.3.7.2.3.1.2.1.9-1 shows the DG-RA type format.

Table 15.3.7.2.3.1.2.1.9-1: DG-RA type format
	· Category
	· Name
	· Size (bit)
	· Notes

	· Common
	· RA type
	· 3
	· RA type indicates DG-RA information (0b101)

	· 
	· Group RA type
· (Indicator for max number of active users - M)
	· 2
	· M: the maximum number of the active users which the group can support

· The size of DG-RA information depends on the M.

· DG-RA information shall support active users less than M users.

· Example) 

· 0b00: M = 5, 

· 0b01: M = 10, 

· 0b10: M = 15,

· 0b11: M = 20.

	· Bitmap information
	· Active user indicator (N)
	· [N]
	· Shows which users are active in a group

· N: Total size of bitmap (or group)

	· 
	· MCS information (O)
	· [O * M]
	· Shows the MCS information of active users in the group.

· O: The size of MCS for group allocation

· If the total number of MCSs for group allocation is 4, O shall be set to 2.

	· 
	· HARQ information (P)
	· [P * M]
	· Shows the HARQ information of active users in the group.

· P: The size of HARQ information of an active user

· HARQ information(e.g. ACID, SPID, CRV, AI_SN, etc.)

	· 
	· [Resource block size (Q)]
	· [Q * M]
	· Shows the resource block size of active users in the group.

· Q: The resource block size of an active user

	· Resource assignment for Group resource region
	· Resource assignment information
	· TBD
	· 


15.3.7.2.3.1.2.1.10 UL Group (UG)-RA type
UL Group (UG)-RA type is used for allocating uplink resource to AMSs which belong to a specific group. AMSs shall use the group ID to decode the UG-RA. MAC management message is used for allocating a specific group to AMSs.

Table 15.3.7.2.3.1.2.1.10-1 shows the DG-RA type format.

Table 15.3.7.2.3.1.2.1.10-1: DG-RA type format
	· Category
	· Name
	· Size (bit)
	· Notes

	· Common
	· RA type
	· 3
	· RA type indicates UG-RA information (0b110)

	· 
	· Indicator for max number of active users (M)
	· 2
	· M: the maximum number of the active users which the group can support

· The size of UG-RA information depends on the M.

· UG-RA information shall support active users less than M users.

· Example) 

· 0b00: M = 5, 

· 0b01: M = 10, 

· 0b10: M = 15,

· 0b11: M = 20.

	· Bitmap information
	· Active user indicator (N)
	· [N]
	· Shows which users are active in a group (by bitmap)
· N: Total size of bitmap (or group)

	· 
	· MCS information (O)
	· [O * M]
	· Shows the MCS information of active users in the group.

· O: The size of MCS for group allocation

· If the total number of MCSs for group allocation is 4, O shall be set to 2.

	· 
	· [Resource block size (Q)]
	· [Q * M]
	· Shows the resource block size of active users in the group.

· Q: The resource block size of an active user

	· Resource assignment for Group resource region
	· Resource assignment information
	· TBD
	· 


15.3.7.2.3.1.2.2 Non-resource allocation (RA) information
15.3.7.2.3.1.2.2.1 Power control (PC) information

ABS transmits the power control information to AMSs in order to control the UL transmit power value of AMSs in the closed loop power control. 

15.3.7.2.3.1.2.2.2 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 amount of DL ACK channel depends on scheduling granularity of UL data resource assignment to a AMS, the number of data streams in UL MU-MIMO, and DL to UL ratio. The mechanism to reduce the amount of DL ACK channel resource is FFS. 
15.3.7.2.3.2 Transmission of USCCH 
A USCCH region can include both non-user specific and user specific control information. 
15.3.7.2.3.2.1 Multiplexing and location
Within a subframe, control and data channels are multiplexed using FDM. Both control and data channels are transmitted on logical resource units (LRU) that span all OFDM symbols in a subframe.

The first IEEE 802.16m DL sub-frame of each frame contains one or multiple USCCH region. 
USCCH regions are located 'n' IEEE 802.16m subframes apart. If a USCCH region is allocated in subframe N, the next USCCH region is in subframe N+n of the same frame. DL data allocations corresponding to the USCCH region can correspond to resources in any subframes between successive USCCH regions. The values of n can be 1 or 2. Other values of n (3 and 4) are FFS. For example, for n=2, a USCCH region in subframe N can point to resource allocation in subframe N or N+1 and the next USCCH region is in subframe N+2. If a USCCH region is allocated in subframe N and contains the specification for UL data allocations, the corresponding UL data allocations occur in subframe [TBD]. The first position of N is the first subframe in every superframe, and ‘n’ value should be fixed to 1 in this subframe. The second position of N is the following subframe.   
In the FDD mode, the first IEEE 802.16m DL subframe of each frame contains one USCCH region. In the TDD mode, the first IEEE 802.16m DL subframe after each UL to DL transition contains one USCCH region.

15.3.7.2.3.2.2 Transmission format
Non-user specific control information is encoded separately from the user-specific control information.
Non-user-specific control information in a USCCH region is transmitted by a fixed MCS [The value is TBD] with power boosting for a given system configuration. Non-user-specific control information is transmitted by the predefined distributed LRUs with fixed size for a given system configuration. 
For user-specific control information elements intended for a single user or a group of users, multiple information elements are coded separately. The MCS for the user-specific control information can be variable.   
For the transmission of USCCH, CRC [16] bits are appended in each separated non-user specific and user specific control information. Each CRC-added information bits are FEC-encoded which is defined in Channel Coding section [15.3.13.x] and modulated by a given MCS. 

Modulated symbols are allocated as described in 15.3.7.2.3.2.3. Then, the MIMO encoder is applied for USCCH as following. The input to the MIMO encoder is represented to a 2 × 1 vector.
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Equation 15.3.7.2.3.2.2-1

The MIMO encoder generates the SFBC matrix.
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Equation 15.3.7.2.3.2.2-2
Then, the output of the MIMO encoder is multiplied by Nt × 2 matrix W [where Nt and W will be defined in DL MIMO transmission scheme section 15.3.8.x]. The Pilot pattern A defined in DL PHY Section [15.3.5.x] shall be used for USCCH transmission.
15.3.7.2.3.2.3 Resource allocation
The PHY structure for resource allocation of USCCH is described in DL PHY Section [15.3.5.x]. If multiple reuse schemes are supported in a subframe, non-user specific control information is allocated from the lowest logical indexing number of distributed LRU of the power boosted partition in reuse N region. The information of partitioning for user specific control information can be indicated by non-user specific control information. User specific information is allocated from the lowest logical indexing number of distributed LRUs in each partition after allocating LRUs of non-user specific information. For the remaining subcarriers that are not assigned in the LRU, zero values can be appended.

The maximum number of LRUs for USCCH is [5, 10, and 20] for 5MHz, 10MHz, and 20MHz system BW, respectively. One LRU for USCCH is divided by several mini LRUs that each is defined as ULRU. One ULRU has the size of [1/2] LRU. 

User-specific control information is assigned from group1 to group5 based on the ULRU size. Group 1, group 2, group3, group4, and group5 are composed of 1ULRU, 2ULRU, 4ULRU, 8ULRU, and 16ULRU size, respectively. Numbers of user-specific information in each group are used for mapping the pattern index. Pattern index indicates how numbers of user-specific control information in each group can be configured. The pattern index can be got from the table that is generated as bellow:

First, all possible combinations according to numbers of user-specific control information from group2 to group5 are listed within max USCCH size. Then, each combination is sorted as increasing order after concatenating of numbers from group2 to group5. If the total size of user-specific control information within group2~5 is less then the max USCCH size, the rest regions are filled with 1 ULRUs which can indicate the number of ULRUs for the group1. 

Table 15.3.7.2.3.2.3-1 shows the example of pattern index when the max USCCH size is 18 ULRUs. 

Table 15.3.7.2.3.2.3-1: Resource assignment pattern index (Unit: The USCI amount of each group)
	· index
	· group 1
	· group 2
	· group3
	· group 4
	· group 5

	· 1
	· 1~ 18
	· 0
	· 0
	· 0
	· 0

	· 2
	· 0~ 16
	· 1
	· 0
	· 0
	· 0

	· 3
	· 0~ 14
	· 2
	· 0
	· 0
	· 0

	· 4
	· 0~ 12
	· 3
	· 0
	· 0
	· 0

	· 5
	· 0~ 10
	· 4
	· 0
	· 0
	· 0

	· 6
	· 0~ 8
	· 5
	· 0
	· 0
	· 0

	· 7
	· 0~ 6
	· 6
	· 0
	· 0
	· 0

	· 8
	· 0~ 4
	· 7
	· 0
	· 0
	· 0

	· 9
	· 0~ 2
	· 8
	· 0
	· 0
	· 0

	· 10
	· 0
	· 9
	· 0
	· 0
	· 0

	· 11
	· 0~14
	· 0
	· 1
	· 0
	· 0

	· 12
	· 0~12
	· 1
	· 1
	· 0
	· 0

	· 13
	· 0~10
	· 2
	· 1
	· 0
	· 0

	· 14
	· 0~8
	· 3
	· 1
	· 0
	· 0

	· 15
	· 0~6
	· 4
	· 1
	· 0
	· 0

	· 16
	· 0~4
	· 5
	· 1
	· 0
	· 0

	· 17
	· 0~2
	· 6
	· 1
	· 0
	· 0

	· 18
	· 0
	· 7
	· 1
	· 0
	· 0

	· 19
	· 0~10
	· 0
	· 2
	· 0
	· 0

	· 20
	· 0~8
	· 1
	· 2
	· 0
	· 0

	· 21
	· 0~6
	· 2
	· 2
	· 0
	· 0

	· 22
	· 0~4
	· 3
	· 2
	· 0
	· 0

	· 23
	· 0~2
	· 4
	· 2
	· 0
	· 0

	· 24
	· 0
	· 5
	· 2
	· 0
	· 0

	· 25
	· 0~6
	· 0
	· 3
	· 0
	· 0

	· 26
	· 0~4
	· 1
	· 3
	· 0
	· 0

	· 27
	· 0~2
	· 2
	· 3
	· 0
	· 0

	· 28
	· 0
	· 3
	· 3
	· 0
	· 0

	· 29
	· 0~2
	· 0
	· 4
	· 0
	· 0

	· 30
	· 0
	· 1
	· 4
	· 0
	· 0

	· 31
	· 0~8
	· 0
	· 0
	· 1
	· 0

	· 32
	· 0~6
	· 1
	· 0
	· 1
	· 0

	· 33
	· 0~4
	· 2
	· 0
	· 1
	· 0

	· 34
	· 0~2
	· 3
	· 0
	· 1
	· 0

	· 35
	· 0
	· 4
	· 0
	· 1
	· 0

	· 36
	· 0~6
	· 0
	· 1
	· 1
	· 0

	· 37
	· 0~4
	· 1
	· 1
	· 1
	· 0

	· 38
	· 0~2
	· 2
	· 1
	· 1
	· 0

	· 39
	· 0
	· 3
	· 1
	· 1
	· 0

	· 40
	· 0~2
	· 0
	· 2
	· 1
	· 0

	· 41
	· 0
	· 1
	· 2
	· 1
	· 0

	· 42
	· 0~2
	· 0
	· 0
	· 0
	· 1

	· 43
	· 0
	· 1
	· 0
	· 0
	· 1


Figure 15.3.7.2.3.2.3-1 illustrates how control information is mapped to ULRU region.
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Figure 15.3.7.2.3.2.3-1 Example of mapping control information to ULRU region 

-----------------------------------------------------------End of the Text---------------------------------------------------------
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