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1 Introduction

In the last RAN1 meeting the indication of single codeword transmissions with DCI format 2, also referred as “TBS=0” indication, has been discussed [1]

 REF _Ref201725594 \r \h 
[2]. The following way forward has been agreed [3]:
· In PDCCH format 2, use TBSx = 0 to indicate single codeword transmission. (1CW transmission using two layers is not the scope of the discussion)
· Continue discussion on 
· whether x = 1, x = 2, or x = either of 1 or 2
· which code point(s) of (TBS1, TBS2) is(are) used to indicate TBSx = 0
In this contribution, we propose following solutions which could provide reliable indication of single codeword transmission in DCI format 2 without error case [4] and cleaner description of single codeword transmission indication [5]. 
2 Proposals
Followings are proposed to finalize single codeword transmission indication in DCI format 2.
· MCS0 + RV1 is used to indicate “TBSx=0”
· When single codeword transmission is defined, swap flag should be ignored.
· Either TB1 or TB2 can have “TBS=0” to indicate which transport block is transmitted in CW1.
In the proposed solution, the last bullet point implicitly means that there is a fixed mapping of the transport blocks to MCS fields in DCI format 2 irrespective of the swap flag. 
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Text Proposal

Changes to TS36.212

5.3.3.1.5
Format 2

DCI format 2 is used for scheduling PDSCH to UEs configured in spatial multiplexing mode. 

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

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
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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)

- Transport block swap flag – 1 bit

For transport block 1: 

- Modulation and coding scheme – 5 bits

- New data indicator – 1 bit

- Redundancy version – 2 bits

For transport block 2:

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

- Redundancy version – 2 bits

Precoding information – number of bits as specified in Table 5.3.3.1.5-3
If both transport blocks are enabled, the transport block to codeword mapping is specified according to Table 5.3.3.1.5-1.
In case one of the transport blocks is disabled, the transport block swap flag is reserved and the transport block to codeword mapping is specified according to Table 5.3.3.1.5-2.

Table 5.3.3.1.5-1: Transport block to codeword mapping
(two transport blocks enabled)
	transport block swap flag value
	codeword 1
(enabled)
	codeword 2
(enabled)

	0
	transport block 1
	transport block 2

	1
	transport block 2
	transport block 1


Table 5.3.3.1.5-2: Transport block to codeword mapping
(one transport block enabled)
	transport block 1
	transport block 2
	codeword 1
(enabled)
	codeword 2
(disabled)

	enabled
	disabled
	transport block 1
	-

	disabled
	enabled
	transport block 2
	-


The interpretation of the precoding information field depends on the number of enabled codewords according to Table 5.3.3.1.5-4, Table 5.3.3.1.5-5 and Table 5.3.3.1.5-6.  Note that PMI indicates which codebook index is used in Table 6.3.4.2.3-1 or Table 6.3.4.2.3-2 of [2]. The combination of a single enabled codeword and RI=2 in Table 5.3.3.1.5-5 and Table 5.3.3.1.5-6 is only supported for retransmission of the corresponding HARQ process.

For the open-loop spatial multiplexing transmission mode with 2 antenna ports, the precoding information field is not present. The 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 5.3.3.1.5-3: Number of bits for precoding information

	Number of antenna ports at eNode-B
	Transmission mode

	
	Closed-loop spatial multiplexing
	Open-loop spatial multiplexing

	2
	3
	0

	4
	6
	2


Table 5.3.3.1.5-4: Content of precoding information field for 2 antenna ports and closed-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: PMI corresponding to precoder matrix 
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	1
	RI=1: PMI corresponding to precoding vector 
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	1
	RI=2: PMI corresponding to precoder matrix 
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	2
	RI=1: PMI corresponding to precoder vector 
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	2
	RI=2: Precoding according to the latest PMI report on PUSCH



	3
	RI=1: PMI corresponding to precoder vector 
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	3
	reserved

	4
	RI=1: PMI corresponding to precoder vector 
[image: image9.wmf][

]

2

/

1

T

j

-


	4
	reserved

	5
	RI=1: 

Precoding according to the latest PMI report on PUSCH,

if RI=2 reported, use 1st column of all precoders implied by reported PMI(s) and reported RI
	5
	reserved

	6
	RI=1:

Precoding according to the latest PMI report on PUSCH,

if RI=2 reported, use 2nd column of all precoders implied by reported PMI(s) and reported RI
	6
	reserved

	7
	reserved
	7
	reserved


Table 5.3.3.1.5-5: Content of precoding information field for 4 antenna ports and closed-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: PMI=0

	1
	RI=1: PMI=0
	1
	RI=2: PMI=1

	2
	RI=1: PMI=1
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	15
	RI=2: PMI=15

	16
	RI=1: PMI=15
	16
	RI=2: Precoding according to the latest PMI report on PUSCH using the precoder(s) indicated by the reported PMI(s)

	17
	RI=1: Precoding according to the latest PMI report on PUSCH using the precoder(s) indicated by the reported PMI(s)
	17
	RI=3: PMI=0

	18
	RI=2: PMI=0
	18
	RI=3: PMI=0

	19
	RI=2: PMI=1
	19
	RI=3: PMI=1
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	33
	RI=2: PMI=15
	32
	RI=3: PMI=15

	34
	RI=2: Precoding according to the latest PMI report on PUSCH using the precoder(s) indicated by the reported PMI(s)
	33
	RI=3: Precoding according to the latest PMI report on PUSCH using the precoder(s) indicated by the reported PMI(s)

	35 – 63
	reserved
	34
	RI=4: PMI=0

	
	
	35
	RI=4: PMI=1
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	49
	RI=4: PMI=15

	
	
	50
	RI=4: Precoding according to the latest PMI report on PUSCH using the precoder(s) indicated by the reported PMI(s)

	
	
	51 – 63
	Reserved


Table 5.3.3.1.5-6: 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


Changes to TS36.213

2.1.1.1 7.1.7.2
Transport block size determination
For
[image: image20.wmf]28

0

MCS

£

£

I

, the UE shall first determine the TBS index (
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and Table 7.1.7.1-1 except if the transport block is disabled in DCI format 2 as specified below. 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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In DCI format 2 a transport block is disabled if 
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 and if rvidx = 1 otherwise the transport block is enabled.
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