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1 Introduction

In RAN1#70, for a four branch MIMO system, it was agreed to use a DTX codeword in some special cases. For example consider the case, when one of the codewords needs to be transmitted and there is not enough data for transmission on the other codeword. Using a DTX codeword, the Node B can retransmit the codeword which was failed in the previous transmission. During the 3GPP meeting, few proposals were discussed on how the Node B can indicate a DTX codeword on one of the codewords [1], [2]. One option was using unused combination of modulation and rank field in HS-SCCH part I, another option is to use unused transport block size indicator in HS-SCCH part II to indicate the DTX codeword.  With the first option, the retransmitted codeword has to use same modulation as that of the previous transmission. Hence the flexibility in changing modulation for retransmissions was compromised, which is not the case with the second option. Hence, it was agreed to use the second option to indicate the DTX codeword.
Even though DTX codeword indication is agreed, the transmission side and receiver side procedures with DTX codeword were not clear. In this contribution, we describe the transmission and receiver procedures when one of the codeword is a DTX. 
2 Transmission Side Operations
a) Downlink Control Channel Structure: Figure 1 shows the downlink control channel structure, when the Node B scheduler decides to use a DTX codeword on the first codeword.  As shown, the DTX codeword is indicated in part II. Note that the transport block combination ‘111111’ together with the new data indicator in RV1 indicates the first codeword is a DTX codeword. 

[image: image1]
Figure 1 Indication of DTX codeword when first codeword is DTX
b) HARQ Process Identifier for DTX Codeword:
For indicating a HARQ process identifier in the HS-SCCH, we will use the following equation.

If the first codeword is a DTX, then 

HARQ_DTX = H_old +K (N/2), where H_old is the HARQ process id of the second codeword which got NACK in the previous transmission.

Where K = -1 if H_old > N/2

               = +1 if H_old <= N/2.
N is the number of HARQ processes configured by the Node B.
If the second codeword is a DTX, then

HARQ_DTX = (H_old+N/2)mod(N),
Where H_old is the HARQ process identifier of the first codeword which got NAK in the previous transmission
c) Handling the information from UL feedback channel
In general when a DTX codeword is sent the receiver generates ACK for the DTX codeword. The Node B should expect ACK and destroy the HARQ process for the DTX codeword. In case if the information received from the UE is NACK, Node B should also assume that it received ACK and destroy the HARQ process for the DTX codeword.

3 Receiver Side Operations

Whenever UE receives 111111 along with new data indicator the UE should [3]
a. Generate a positive acknowledgement (ACK) of the data in this HARQ process;
b. Discard the received data
c. Assume that the data corresponding to the DTX codeword HARQ process identifier had been successfully decoded.

4 Conclusions

In this contribution we describe the transmission and receiver side procedures when one of the codeword is a DTX in a four branch MIMO system. The summary of our proposals are:
Proposal 1: For transmission on the DTX codeword, HARQ process identifier is according to the equations in Section 2 b.

Proposal 2: Node B should assume ACK is received for the DTX codeword.

Proposal 3: The UE should generate ACK for the DTX codeword.
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