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1. Introduction

One way of implementing pre-coding for MIMO systems is by transmitting indices to a pre-computed codebook in the uplink.  These indices are then used to select the beam-forming vectors to be used in the downlink. With proper coding of the uplink feedback channel, the probability of the uplink feedback being corrupted is small.  In the rare event of corruption, the ideal beam-forming vectors can be recovered either by blind detection methods, where the UE performs a codebook search, or by the convergence of tracking codebooks [1], especially for low-mobility channels.  In addition, for highly mobile systems, the use of dedicated mid-amble sequences can also be used to validate beam-forming vectors [2].    We therefore propose downlink out-band signaling to validate uplink control feedback as a possibility to avoid the use of mid-amble sequences in the case of high mobility.  We assume that the uplink control channel has a block code or CRC check with error detection capabilities.
2. Text Proposal for 25.814
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7.1.1.2.3 Downlink Control Signaling

The downlink outband control signaling consists of
· scheduling information for downlink data transmission,

· scheduling grant for uplink transmission, and

· ACK/NAK in response to uplink transmission.

Transmission of control signaling from these groups is mutually independent, e.g., ACK/NAK can be transmitted to a UE regardless of whether the same UE is receiving scheduling information or not. 
7.1.1.2.4 Downlink Scheduling Information

Downlink scheduling information is used to inform the UE how to process the downlink data transmission. The information signaled to a UE scheduled to receive user data is summarized in Table 1.
The possible downlink time/frequency location(s) for category 1 information is known to the UE a priori.
The category 3 information is transmitted for every TTI of data to the scheduled user(s).
Table 1: Downlink scheduling information.
	
	Field
	Size
	Comment

	Cat. 1
(Resource indication)
	ID (UE or group specific)
	8-9
	Indicates the UE (or group of UEs) for which the data transmission is intended

	
	Resource assignment
	FFS
	Indicates which resource blocks the UE(s) shall demodulate (localized or distributed)

	
	Duration of assignment
	2-3
	The duration for which the assignment is valid, could also be used to control persistent scheduling.

	Cat. 2
(transport format)
	Modulation scheme
	2
	QPSK, 16QAM, 64QAM

	
	MIMO-related information
	FFS
	MIMO related information (e.g., mode, # of streams, power and bit allocation per stream)

	
	Payload size
	6
	Interpretation could depend on e.g. modulation scheme and the number of assigned resource blocks (c.f. HSDPA)

	Cat. 3
(HARQ)
	Hybrid ARQ process number
	0 or 3 
	Only required in case of an asynchronous hybrid ARQ scheme

	
	Redundancy version
	2
	To support incremental redundancy. Also serves as a ‘new data indicator’. 


7.1.1.2.5 Uplink Scheduling Grant

Uplink scheduling grants are used to assign resources to UEs for uplink data transmission. The content is summarized in Table 2. The modulation and coding scheme to use is implicitly given by the resource assignment and the transport format.
Table 2: Uplink scheduling grant.
	Field
	Size
	Comment

	ID (UE or group specific)
	8-9
	Indicates the UE (or group of UEs) for which the grant is intended

	Resource assignment
	FFS
	Indicates which uplink resources the UE is allowed to use for uplink data transmission.

	Duration of assignment
	2-3
	The duration for which the assignment is valid. Could also be used to control persistent scheduling and/or ‘per process’ operation.

	Transport format
	8
	The uplink transport format (modulation scheme, payload size, MIMO scheme, etc) the UE shall use.


7.1.1.2.6 ACK/NAK
The hybrid ARQ feedback in response to uplink data transmission consists of a single ACK/NAK bit.

Table 3: ACK/NAK
	Field
	Size
	Comment

	ACK/NAK
	FFS
	Up to one bit per uplink transport block. Multiple bits may be required to support uplink multi-stream transmission (if hybrid ARQ operates per stream) and in case of TDD.

	Validation
	FFS
	These bits are used for validating uplink control feedback


We may wish to validate uplink control feedback that needs to happen frequently.  Other less frequent validation may occur in-band, if necessary.
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