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Introduction
In RAN1#AH 1801 meeting, open issues on codeword mapping topic related topics handled as summarized in [1], that are a) ordering of DMRS ports and b) TB to CW mapping, respectively.
In this contribution we discuss the issues further and possible approaches to complete corresponding specifications with respect to codeword mapping.
 
Ordering of DMRS ports
In [2], additional complexity and/or performance loss are concerned for a certain scenario with multi-TRP/panel transmission while such issue is not induced for the scenario with single-TRP/panel. At this late stage of Rel-15 timeframe, we need to be careful to make that kind of optimization for particular scenario, as long as its impact is not justified by detailed analysis. Then our proposal here is:

Proposal 1: 
· Study ordering of DMRS ports for 2 codewords in Rel-16

TB to CW mapping
As described in [3], right now no description captured to support single codeword transmission for the UE configured with higher layer parameter Number-MCS-HARQ-DL-DCI equals 2. Basically resource allocation framework including MCS/TBS determination is same as that for LTE, therefore it is straight forward to inherit specification text from corresponding description for LTE. Without that kind of description, the specification to support single codeword transmission is incomplete. So our proposal is:

Proposal 2: 
· To apply the text proposals as below.
TP for section 7.3.1.2.2 of TS38.212 (based on R1-1801292)
Unaffected parts omitted…
For transport block 1: 
-	Modulation and coding scheme – 5 bits as defined in Subclause x.x of [6, TS38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
For transport block 2 (only present if Number-MCS-HARQ-DL-DCI equals 2): 
-	Modulation and coding scheme – 5 bits as defined in Subclause x.x of [6, TS38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits
-	Downlink assignment index – number of bits as defined in the following
-	4 bits if more than one serving cell are configured in the DL and the higher layer parameter HARQ-ACK-codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	2 bits if only one serving cell is configured in the DL and the higher layer parameter HARQ-ACK-codebook=dynamic, where the 2 bits are the counter DAI;
-	0 bits otherwise.
-	TPC command for scheduled PUCCH – 2 bits as defined in Subclause x.x of [5, TS38.213]
-	PUCCH resource indicator – 2 bits as defined in Subclause 9.2.3 of [5, TS38.213]
-	PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]
-	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively.
-	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Subclause x.x of [6, TS38.214].
-	SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with SUL in the cell; 3 bits for UEs configured SUL in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24.
-	CBG transmission information (CBGTI) – 0, 2, 4, 6, or 8 bits as defined in Subclause x.x of [6, TS38.214], determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for the PDSCH.
-	CBG flushing out information (CBGFI) – 0 or 1 bit as defined in Subclause x.x of [6, TS38.214], determined by higher layer parameter codeBlockGroupFlushIndicator.

-	DMRS sequence initialization – 1 bit for  selection defined in Subclause 7.4.1.1.1 of [4, TS38.211].
If Number-MCS-HARQ-DL-DCI equals 2 and both transport blocks are enabled, transport block 1 is mapped to codeword 0; and transport block 2 is mapped to codeword 1. In case one of the transport blocks is disabled as specified in section 5.1.3.2 of [TS38.214], the transport blocks to codeword mapping is specified according to Table X.
Table X: Transport block to codeword mapping
(one transport block enabled)
	transport block 1
	transport block 2
	codeword 0
(enabled)
	codeword 1
(disabled)

	enabled
	disabled
	transport block 1
	-

	disabled
	enabled
	transport block 2
	-


Unaffected parts omitted…

TP for section 5.1.3.2 of TS38.214 (based on R1-1801294)

For the PDSCH assigned by a PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, if Number-MCS-HARQ-DL-DCI is set to 2, a transport block is disabled if if  and if rvid = 1 otherwise the transport block is enabled.
For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, 


[bookmark: _GoBack]if the higher layer parameter MCS-Table-PDSCH is set to '256QAM' and  , or the higher layer parameter MCS-Table-PDSCH is not set to '256QAM' and  , except for the disabled transport block, the UE shall first determine the TBS as specified below:
Unaffected parts omitted…


Conclusion
In this contribution we discuss the codeword mapping related open issues and possible approaches to complete corresponding specifications.
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Appendix
Proposed tables in [2] are indicated below for your reference:

Table 2. Antenna port(s), DL-DMRS-config-type=1, DL-DMRS-max-len=2
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	{P0,…,Pv-1}
	Number of front-load symbols
	Value
	Number of DMRS CDM group(s) without data
	{P0,…,Pv-1}
	Number of front-load symbols

	0
	1
	
	1
	0
	2
	 




	2

	1
	1
	
	1
	1
	2
	




	2

	2
	1
	

	1
	2
	2
	





	2

	3
	2
	
	1
	3
	2
	






	2

	4
	2
	
	1
	4-31
	reserved
	
	reserved

	5
	2
	
	1
	
	
	
	

	6
	2
	
	1
	
	
	
	

	7
	2
	
	1
	
	
	
	

	8
	2
	 

	1
	
	
	
	

	9
	2
	 


	1
	
	
	
	

	10
	2
	 



	1
	
	
	
	

	11
	2
	 

	1
	
	
	
	

	12
	2
	
	2
	
	
	
	

	13
	2
	
	2
	
	
	
	

	14
	2
	
	2
	
	
	
	

	15
	2
	
	2
	
	
	
	

	16
	2
	
	2
	
	
	
	

	17
	2
	
	2
	
	
	
	

	18
	2
	
	2
	
	
	
	

	19
	2
	
	2
	
	
	
	

	20
	2
	

	2
	
	
	
	

	21
	2
	 

	2
	
	
	
	

	22
	2
	 

	2
	
	
	
	

	23
	2
	 

	2
	
	
	
	

	24
	2
	 

	2
	
	
	
	

	25
	2
	
	2
	
	
	
	

	26
	2
	 


	2
	
	
	
	

	27
	2
	 


	2
	
	
	
	

	28
	2
	 



	2
	
	
	
	

	29
	2
	 



	2
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	2
	 



	2
	
	
	
	

	31
	Reserved
	
	Reserved
	
	
	
	



Table 4. Antenna port(s), DL-DMRS-config-type=2, DL-DMRS-max-len=2
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	{P0,…,Pv-1}
	Number of front-load symbols
	Value
	Number of DMRS CDM group(s) without data
	{P0,…,Pv-1}
	Number of front-load symbols

	0
	1
	
	1
	0
	3
	




	1

	1
	1
	
	1
	1
	3
	





	1

	2
	1
	

	1
	2
	2
	




	2

	3
	2
	
	1
	3
	2
	





	2

	4
	2
	
	1
	4
	2
	






	2

	5
	2
	
	1
	5
	2
	







	2

	6
	2
	
	1
	6-63
	Reserved
	
	Reserved

	7
	2
	

	1
	
	
	
	

	8
	2
	

	1
	
	
	
	

	9
	2
	


	1
	
	
	
	

	10
	2
	 



	1
	
	
	
	

	11
	3
	
	1
	
	
	
	

	12
	3
	
	1
	
	
	
	

	13
	3
	
	1
	
	
	
	

	14
	3
	
	1
	
	
	
	

	15
	3
	
	1
	
	
	
	

	16
	3
	
	1
	
	
	
	

	17
	3
	

	1
	
	
	
	

	18
	3
	

	1
	
	
	
	

	19
	3
	

	1
	
	
	
	

	20
	3
	


	1
	
	
	
	

	21
	3
	


	1
	
	
	
	

	22
	3
	 



	1
	
	
	
	

	23
	2
	

	1
	
	
	
	

	24
	3
	
	2
	
	
	
	

	25
	3
	
	2
	
	
	
	

	26
	3
	
	2
	
	
	
	

	27
	3
	
	2
	
	
	
	

	28
	3
	
	2
	
	
	
	

	29
	3
	
	2
	
	
	
	

	30
	3
	
	2
	
	
	
	

	31
	3
	
	2
	
	
	
	

	32
	3
	
	2
	
	
	
	

	33
	3
	
	2
	
	
	
	

	34
	3
	
	2
	
	
	
	

	35
	3
	
	2
	
	
	
	

	36
	3
	

	2
	
	
	
	

	37
	3
	

	2
	
	
	
	

	38
	3
	

	2
	
	
	
	

	39
	3
	

	2
	
	
	
	

	40
	3
	

	2
	
	
	
	

	41
	3
	

	2
	
	
	
	

	42
	3
	


	2
	
	
	
	

	43
	3
	


	2
	
	
	
	

	44
	3
	


	2
	
	
	
	

	45
	3
	



	2
	
	
	
	

	46
	3
	



	2
	
	
	
	

	47
	3
	



	2
	
	
	
	

	48
	1
	
	2
	
	
	
	

	49
	1
	
	2
	
	
	
	

	50
	1
	
	2
	
	
	
	

	51
	1
	
	2
	
	
	
	

	52
	1
	

	2
	
	
	
	

	53
	1
	

	2
	
	
	
	

	54
	2
	

	2
	
	
	
	

	55
	2
	

	2
	
	
	
	

	56
	2
	

	2
	
	
	
	

	57
	2
	

	2
	
	
	
	

	58-63
	Reserved
	
	Reserved
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