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1 Introduction
The DCI format for MIMO transmission is agreed in [1] as format 2, which include signaling for both open-loop and closed-loop MIMO transmission.  The difference between open-loop and closed-loop MIMO transmission is that there is no need to signal PMI information for open-loop MIMO. Some savings in DCI signaling can therefore be achieved for open-loop MIMO as reflected in Table 5.3.3.1.4-1 to Table 5.3.3.1.4-4 in [1]. However, it is a bit confusing to still call it DCI format 2 even though the length and the content of the signaling format are different for open-loop and closed-loop MIMO.  It could be helpful to have some clarifications on this and a simple solution is to call them different DCI formats like format 2/2A, for closed-loop MIMO and open-loop MIMO respectively, to avoid further confusions.   
2 DCI formats for open-loop and closed-loop
DCI formats for both downlink open-loop and closed-loop MIMO transmission are specified in [1] and was agreed on WG1 reflector, which include information for precoding and rank. For open-loop and closed-loop MIMO, the required information signalled on DCI are different due to the fact that for open-loop MIMO, no PMI information needs to be signalled. That leads to 2-3 bit saving for open-loop over closed-loop depending on antenna configuration as indicated in Table 5.3.3.1.4-1 in [1] . In addition to this, different formats are in fact used for open-loop and closed-loop, as seen from Tables 5.3.3.1.4-2 to 5.3.3.1.4-4 in [1], with respect to the meaning of bits are different for open-loop and closed-loop respectively.

Even though such differences exist in formats specified in [1], or in another words, there are in fact two different formats with different length and content, one for open-loop and one for closed-loop, it is confusing that people still refer them as the same format - format 2. To avoid further confusion, a simple solution could be to simply call them different formats, e.g., call the format for closed-loop MIMO format 2, while the format for open-loop format 2A. 
One concern over introducing more DCI formats may come from the complexity of blind decoding. However, in this case, such concern is unfounded. This is because the open-loop and closed-loop are separate transmission modes, which are configured by high-layer signalling. Therefore, no extra blind decoding will be introduced even though we have two formats, format 2/2A, as format 2 will be used for closed-loop while format 2A will be used for open-loop.
3 Proposed Format 2A

As discussed above, we proposed a specific format 2A to support open-loop MIMO based on Format 2:
5.3.3.1.6
Format 2A
DCI format 2A is used for scheduling PDSCH to UEs configured in open-loop spatial multiplexing mode. 

The following information is transmitted by means of the DCI format 2A:

In general: 

- Resource allocation header (resource allocation type 0 / type 1) – 1 bit

- Resource block assignment:

- For resource allocation type 0 [3], 
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- For resource allocation type 1 [3], 
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 bits of this field are used as a header specific to this resource allocation type to indicate the selected resource blocks subset 

- 1 bit indicates a shift of the resource allocation span

- 
[image: image3.wmf]é

ù

(

)

é

ù

(

)

1

log

/

2

DL

RB

-

-

P

P

N

 bits provide the resource allocation

where the value of P depends on the number of DL resource blocks as indicated in subclause [7.1.1] of [3]

- TPC command for PUCCH – 2 bits

- Downlink Assignment Index (this field just applies to TDD operation) – 2 bits

- HARQ process number - 3 bits (FDD), 4 bits (TDD)

- HARQ swap flag – 1 bit

For codeword 1: 

- Modulation and coding scheme – 5 bits

- New data indicator – 1 bit

- Redundancy version – 2 bits

For codeword 2:

- Modulation and coding scheme – 5 bits
- New data indicator – 1 bit

- Redundancy version – 2 bits

Precoding information for 4 Tx only – 2 bits 

A codeword field is disabled by the following combination of field values [2]:

- New data indicator = 1

- Redundancy version = 3

Precoding information – number of bits as specified in Table 5.3.3.1.5.-1

The interpretation of the precoding information field depends on the number of enabled codewords according to table 5.3.3.1.6.-1 for 4 antenna ports .For the open-loop spatial multiplexing transmission mode with 2 antenna ports, the precoding information field is not presentThe number of transmission layers, RI, is equal to 2 if both codewords are enabled; and is equal to 1 if codeword 1 is enabled while codeword 2 is disabled.

Table 5.3.3.1.6-1: Content of precoding information field for 4 antenna ports and open-loop spatial multiplexing transmission mode

	One codeword: 

Codeword 1 enabled, 

Codeword 2 disabled
	Two codewords: 

Codeword 1 enabled, 

Codeword 2 enabled

	Bit field mapped to index
	Message
	Bit field mapped to index
	Message

	0
	RI=1: transmit diversity
	0
	RI=2: precoder cycling with large delay CDD

	1
	RI=2: precoder cycling with large delay CDD
	1
	RI=3: precoder cycling with large delay CDD

	2
	reserved
	2
	RI=4: precoder cycling with large delay CDD

	3
	reserved
	3
	reserved


4 Conclusions

In this contribution, an issue was raised on that even though open-loop and closed-loop use different DCI formats, they are still referred as the same format, format 2. To avoid further confusion, we propose to simply call them different formats, format 2 for closed-loop and formats 2A for open-loop. As open-loop and closed-loop are transmission modes configured by high-layer, no extra blind decoding will be introduced due to such format name changes. 
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