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1 Introduction
 In RAN1 #53 meeting, the supportable transport block size (TBS) tables for downlink and uplink transmissions have been approved. A few special signalling events were identified, e.g., feedback of control information on the PUSCH in the absence of data, and the signalling of TBS = 0 to disable one of the codewords for single-layer MIMO transmission. Solutions are proposed in this contribution for the related open issues that still need to be resolved. 
2 Special signaling cases

2.1 Signaling of TBS =0 for Rank-1 MIMO transmission

When DCI Format 2 [2] is used to signal the closed-loop or open-loop MIMO mode, one of the codewords can be disabled for Rank-1 transmission. A signaling for “Codeword disable” is required. The following is proposed for the signaling of “Codeword disable”. 

For each codeword, there are 3 fields: 
· Modulation and coding scheme (MCS: 5 bits)

· New Data Indicator (NDI: 1 bit) 
· Redundancy version (RV: 2 bits)
Thus, a codeword can be disabled by setting: 
· NDI = 1

· RV = 3 

As this combination of NDI, RV values is not applicable to data transmission, the codeword is thus disabled. 
2.2 Signaling of Control Information feedback only transmission on PUSCH 

Although it was agreed in RAN1 #53 that: “If
[image: image1.wmf]29

MCS

=

I

, the “CQI request” bit in DCI format 0 is set and
[image: image2.wmf]]

4

2

[

PRB

-

£

N

, then there is no transport block for the UL-SCH and only the control information feedback for the current PUSCH reporting mode is transmitted by the UE.”, and that the modulation order is set to 2, there are two open issues identified during the email discussions:

1. The modulation order for the control information can be higher than 2 [2], but the MCS field can only be 29 in the current signalling. There is a need to identify ways to signal the feedback of control information at a higher modulation order;
2. Amount of resource blocks has tentatively determined to be lower than a range of 2-4, but it is not clear which exact value would be optimal for different control information payload sizes and channel conditions.

It is proposed that the signalling can be done by setting the following fields in Format 0 as shown below:

· NDI = 1;

· CQI request = 1;

· Modulation and coding scheme and redundancy version IMCS = 29, 30 or 31, for QPSK, 16-QAM and 64-QAM respectively

There would be no ambiguity in the signalling, as IMCS = 29, 30 or 31 are valid for data re-transmissions only when NDI = 0. 

In addition, eNodeB may schedule the amount of resources required for the transmission of control information feedback with more flexibility, depending on the amount of payload, channel conditions and power level etc. 

3 Conclusion
A simple signalling scheme is proposed to disable to transmission of one of the two codewords supported by DCI Format 2. Besides, the signalling of control information feedback on PUSCH in the absence of traffic data is also modified to allow the use of different modulation orders. 
4   Proposed CR on the text changes for TS 36.213
To support the proposed signalling, the necessary changes to the existing text in TS 36.213 v8.3.0 [3] as shown as follows:

7.1.7.2
Transport block size determination
For
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, the UE shall first determine the TBS index (
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) using
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and Table 7.1.7.1-1. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 7.1.7.2.2.
For
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH for the same transport block using 
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For DCI Format 2/2A signalling, a codeword is disabled (TBS = 0) by setting the corresponding fields:  “New data indicator” = 1, and “Redundancy Version” = 3. 
8.6.1

Modulation order and redundancy version determination 

For
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, the modulation order is assumed to be as determined from DCI transported in the initial PDCCH for the same transport block using 
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. If 
the “CQI request” and “New data indicator” bits in DCI format 0 are both set
, 
only control information feedback will be transmitted on PUSCH, using the modulation orders QPSK, 16-QAM or 64-QAM, corresponding to IMCS = 29, 30 or 31 respectively, as signalled.
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