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LG Electronics.

1. Introduction
This contribution includes the proposed text for the DL ACK channel design 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
· We proposed the transmission format of DL ACK channel to AAIF HARQ ACK/NACK transmission [5]. For DL ACK channel transmission format, 
· We proposed the mapping of DL ACK channel index to AAIF UL resource unit [5].

· We proposed the structure of DL ACK channel structure according to the DL to UL AAIF frame ratio [5]
3. Rationale/Motivation of new proposals
1. Transmission format of DL ACK channel
· In current SDD text [2], it is described that DL ACK channel is separated from other control block for resource allocation and power control. Since ACK to NACK/NACK to ACK feedback error results in delayed latency and UL resource collision [1], enhanced transmission requirement comparing to other user specific control channels should be required in design of DL ACK channel. 
2. DL ACK channel index to AAIF resource unit mapping
· Since AAIF UL HARQ was determined as synchronous HARQ operation in the aspect of signaling overhead, HARQ functionality is performed without any control signaling. In this regard, DL ACK channel index should be known to AMS without any signaling. In addition, ACK channel index mapping to AAIF UL resource unit should be consistent of AAIF HARQ operation
3. DL ACK channel structure,
· According to the system BWs described in [2], the total number of logical resource units allocated in AAIF uplink subframe is variable. Therefore, system BW should be considered in mapping of UL resource unit to DL ACK channel. 
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 C802.16m-09/0329, “DL ACK channel 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)
15.3.7.2.3.2 Transmission of USCCH 
15.3.7.2.3.2.x Transmission for HARQ ACK/NACK information
HARQ ACK/NACK information for AAIF 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 AAIF 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.x.1 Multiplexing and location 
Within a subframe, DL ACK channel is FDM with other control blocks and data. 
In the AAIF TDD mode, DL ACK channel is located in DL subframe M+k of a frame, where k means the predetermined value of ACK/NACK delay to UL data transmission in UL subframe M. According to the DL to UL ratio, k shall be determined as shown in Table 15.3.7.2.3.2.1-1. 

Table 15.3.7.2.3.2.x.1-1: The ACK/NACK delay k according to UL to DL frame configuration
	· UL/DL Configuration
	· subframe M

	· 
	· 0
	· 1
	· 2
	· 3
	· 4
	· 5
	· 6
	· 7

	· 4:4
	· 4
	· 4
	· 4
	· 4
	· 
	· 
	· 
	· 

	· 3:5
	· 4(3)
	· 4(3)
	· 4(3)
	· 
	· 
	· 
	· 
	· 

	· 2:6
	· 4(2)
	· 4(2)
	· 
	· 
	· 
	· 
	· 
	· 

	· TBD
	· 
	· 
	· 
	· 
	· 
	· 
	· 
	· 


In the FDD mode, the fixed value of k is FFS.

15.3.7.2.3.2.x.2 Transmission format
For transmission of HARQ ACK/NACK information, Figure 15.3.7.2.3.2.x.2-1 illustrates the overall transmission structure.
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Figure 15.3.7.2.3.2.x.2-1: HARQ ACK/NACK transmission structure
First, repeated ACK/NACK bits are mapped by QPSK modulation and allocated in time-frequency domain by the corresponding data resource mapping with distributed LRUs. 
After resource mapping, the MIMO encoder is applied 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.x.2-1

The MIMO encoder generates the SFBC matrix.
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Equation 15.3.7.2.3.2.x.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 HARQ ACK/NACK transmission.
15.3.7.2.3.2.x.3 Resource allocation
The mapping of DL ACK channel to AAIF UL data transmission is linked to logical channel index on CRU and DRU assigned by UL control block for UL data resource allocation. Figure 15.3.7.2.3.2.x.3-1 illustrates the linking rule of DL ACK channel to AAIF UL resource unit to be transmitted. Each CRU/DRU is assigned in a unit of LRU. The index of DL ACK Channel is mapped to that of LRU. From mapping LRU index to DL ACK channel index, a AMS is able to implicitly acquire ACK/NACK information transmitted by ABS. The total number of DL ACK channel index is the same as that of LRU. 
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Figure 15.3.7.2.3.2.x.3-1: Linking method of DL ACK channel index to UL resource unit index

For resource allocation of HARQ ACK/NACK information, DL ACK channel is allocated to the distributed LRUs. Multiplexed ACK/NACK bits are assigned to the distributed LRUs by the transmission format described in 15.3.7.2.3.2.2. Resource elements for DL ACK channel are allocated in a unit of 1/2 distributed LRU. DL ACK channel shall be multiplexed with other user specific control channels (Resource allocation, Power control). According to the system BW 5MHz, 10MHz and 20MHz, the amount of resource elements required for DL ACK channel is 1/2 LRU, 1 LRU and 2 LRU, respectively. 
-----------------------------------------------------------End of the Text---------------------------------------------------------[image: image5.png]
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