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1
Introduction
In RAN1 #47, there was an agreement that the DL L1/L2 control channels (i.e., DL PDCCH for scheduling) are located on the first m OFDM symbols with 
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, each L1/L2 control channel contains only a single MAC-ID, and multiple MCSs are supported. 
In this document, we discuss detailed structures of DL ACKCH as well as DL PDCCH.

2
DL ACKCH
We propose the following channel structures for DL ACKCH:
· Up to 8 tones per OFDM symbol for each ACKCH
· OFDM symbol-level hopping
· Time span of each ACKCH is always equal to m = 3 OFDM symbols
· FDM among users

· Implicit mapping from UL VRB to DL ACKCH index
· Repetition coding and dual state BPSK modulation (ACK or NAK)
3
DL PDCCH
We propose the following channel structures for DL PDCCH:
· Sub-carriers of each PDCCH are uniformly distributed over the system bandwidth

· Time span of each PDCCH is always equal to m = 3 OFDM symbols

· FDM among users

· 1 UE associated with 1 MAC ID

· Cat 1/2/3 information is encoded into a single codeword for each PDCCH

· Multiple MCSs are supported by adjusting both code rate and modulation order
· Number of information bits is the same for all PDCCHs
· Number of  PDCCHs and their corresponding MCS (Cat0 information) is semi-statically adjusted by CCCH (primary BCH) signaling
· Convolutional coding 
Tables 1-2 describe the detailed payload of the PDCCH in the 5MHz bandwidth for the DL Assignment in support of 2x2 DL MIMO and UL Assignment in support of 1x2 UL SDMA.

	
	bitwidth
	Note

	Resource block (RB) assignment
	9
	Detailed description can be found in [1].


	MCS
	8
	5 bits for a base CQI + 3 bits* for a differential CQI 

* 2 out of 8 codewords for a differential CQI are reserved to indicate the active antenna for rank 1 (either the 1st antenna or the 2nd antenna)


	Duration of assignment
	1
	Persistency of assignment

	Precoding Matrix ID
	TBD
	Precoding matrix used for the associated shared data channel

	CRC/UE ID
	16
	CRC masked by MAC ID

	HARQ Information
	TBD
	HARQ process ID, redundancy version, new data indication


Table 1
Payload for DL PDCCH in support of DL assignment
	
	bitwidth
	Note

	Resource block (RB) assignment
	9
	Detailed description can be found in [1].


	MCS
	5
	32 MCS levels


	Duration of assignment
	1
	Persistency of assignment

	Pilot Resource Indication
	TBD
	Assigned root and cyclic shift index of the ZC pilot sequence

	CRC/UE ID
	16
	CRC masked by MAC ID


Table 2
Payload for DL PDCCH in support of UL assignment
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