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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832][bookmark: OLE_LINK4]After previous meetings [1]-[3], most aspects of CW mapping have been finished and also captured in specifications. This contribution considers the transport block to codeword mapping and DMRS ports ordering for 2 CWs case. Our view on these remaining issues is also provided to complete the specification and improve its quality. 	
Transport block to codeword mapping
In NR, the mapping between transport block (TB) and codeword (CW) is not defined, which, however, is ensessial to complete the spec. In the following, the mapping between TB and CW will be discussed for the case of two TBs are both enabled and the case of one TB is disabled, respectively.
Transport block to codeword mapping for two TBs enabled case
For the case of both TBs are enabled, the following two schemes can be considered.
· LTE-like scheme: the transport block to codeword mapping is specified according to the following table, where the transport block to codeword swap flag is indicated by DCI. In this way, the retransmitted TB can be mapped to the CW with better channel quality, providing better performance. However, it needs to introduce a new DCI indication for the swap flag.
Table 1: Transport block to codeword mapping 
(two transport blocks enabled)
	transport block
to codeword
swap flag value
	codeword 0
(enabled)
	codeword 1
(enabled)

	0
	transport block 1
	transport block 2

	1
	transport block 2
	transport block 1



· Fixed mapping scheme: TB1 is mapped to CW0 and TB2 is mapped to CW1 respectively. Compared to the LTE-like scheme, this scheme is simpler but suffers from performance loss due to less flexibility. 
Proposal 1: The TB to CW mapping in the case of two TBs are both enabled should be specified and the LTE-like scheme or the fixed mapping scheme can be considered. 
Transport block to codeword mapping for one TB disabled case
Transport block to codeword mapping for one TB disabled case is ensessial, especially for the retransmission. For example, two transport blocks are transmitted in a new transmission, and one of them is not detected correctly which would be retransmitted in the later transmission. Furthermore, we can consider the case of only one codeword (CW0) in the retransmission. In this case, if the incorrectly detected TB is TB1 in the previous new transmission, TB1 should be mapped to CW0 in the retransmission as shown in Case 1 of Fig.1, due to the new transmission and the retransmission should use the same TB for data combination, which is the requirement of the HARQ process. Similarly, if TB2 is not successfully received in the new transmission, TB2 should be mapped to CW0 as shown in Case 2 of Fig.1. So the mapping between TB and CW is needed to ensure the correct HARQ process management in the above case. 
[image: ]
Fig1. Examples of TB to codeword mapping in the case of one TB disabled
Therefore, in order to ensure the retransmission function in NR, the LTE approach of transport block to codeword mapping, i.e., CW0 can dynamically map between TB1 and TB2 in the case of one TB disabled, should be specified in NR spec. Hence, we have the following text proposals for TS38.212 [4] and TS38.214 [5], respectively.
Proposal 2: For the case of one TB disabled, the LTE-like TB to codeword mapping should be specified, i.e., CW0 can dynamically map between TB1 and TB2.

	Text Proposal-1: 

For Section 7.3.1.2.2 of 38.212
------------------------------------------ Start of Text Proposal --------------------------------------------
7.3.1.2.2	  Format 1_1
< Unchanged parts are omitted >
-	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].
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by CS-RNTI:
-	XXX – x bit
In case the higher layer parameter Number-MCS-HARQ-DL-DCI equals 2, and one of the transport blocks is disabled as specified in section 5.1.3.2 of [6, TS38.214], the transport block to codeword mapping is specified according to Table X.X.
Table X.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
	-


------------------------------------------- End of Text Proposal -------------------------------------------


For Section 5.1.3.2 of 38.214
------------------------------------------- Start of Text Proposal -------------------------------------------
5.1.3.2	Transport block size determination
 In DCI format 1_1, a transport block is disabled if [image: ] and if  for the corresponding transport block, 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, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, 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 , the UE shall, except if the transport block is disabled in DCI format 1_1,  first determine the TBS as specified below:
< Unchanged parts are omitted >
------------------------------------------- End of Text Proposal -------------------------------------------



DMRS ports ordering for 2 CWs case
In RAN1#92 meeting [3], the following agreement was achieved for the DMRS ordering of one-CW transmission. However, the DMRS ordering of two-CW transmission is still open. 
Agreement
For NR Rel-15, DMRS port ordering is performed as follows for one-CW transmission (DL)
· Simple ordering with increasing index (port number)
One straightforward way is to reuse the agreed DMRS ordering for the case of one-CW to the case of two-CW, which, however, will limit the performance of multiple-TRP/panel applications. In specific, for rank>4 transmissions with two-CW, the non-QCLed DMRS ports would be grouped within one CW if the abovementioned increasing ordering principle is adopted. 
For example, if DMRS pattern type-1 with DMRS ports of {0,1,2,3,4} are configured for rank-5 transmission, according to the agreed rule of CW to layer mapping, DMRS ports of {0,1} and {2,3,4} would be configured for CW0 and CW1 respectively. Thus DMRS ports of {2, 3, 4} within CW1 would share the same MCS. However, if DMRS ports of {2, 3} and {4} are non-QCLed and have totally different channel qualities, it is difficult for network to choose an appropriate MCS for CW1 and the system performance would degrades accordingly. In fact, for multiple-TRP scenarios, the best performance will be achieved only if each TRP has a separate CW, which ensures the QCL-ed DMRS ports (from the same TRP) share a same MCS. Therefore, we have the following proposal for TS38.211 [6] and TS38.212.
[bookmark: OLE_LINK5][bookmark: OLE_LINK13]Proposal 3: For DMRS port ordering of DL two-CW transmission, the Text Proposal-2 for Section 7.3.1.4 of TS38.211 and Section 7.3.1.2.2 of TS38.212 can be supported.




	Text Proposal-2:
 For Section 7.3.1.4 of 38.211
------------------------------------------ Start of Text Proposal --------------------------------------------
[bookmark: _Toc500952718]7.3.1.4	Antenna port mapping

[bookmark: _Hlk496882528]The block of vectors ,  shall be mapped to antenna ports according to


where , . The set of antenna ports  shall be determined according to the procedure in [64, TS 38.214212]. 
------------------------------------------- End of Text Proposal -------------------------------------------


For Section 7.3.1.2.2 of 38.212
------------------------------------------- Start of Text Proposal -------------------------------------------
[bookmark: _Toc505960310][bookmark: _Toc508812085]7.3.1.2.2	Format 1_1
< Unchanged parts are omitted >

-	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. The antenna ports  shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4.
< Unchanged parts are omitted >
Table 7.3.1.2.2-2: Antenna port(s) (1000 + DMRS port), 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
	DMRS port(s)
	Number of front-load symbols
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1
	0
	2
	0-42,3,0,1,4
	2

	1
	1
	1
	1
	1
	2
	0,1,2,3,4,60,1,4,2,3,6
	2

	2
	1
	0,1
	1
	2
	2
	0,1,2,3,4,5,62,3,6,0,1,4,5
	2

	3
	2
	0
	1
	3
	2
	0,1,2,3,4,5,6,70,1,4,5,2,3,6,7
	2

	4
	2
	1
	1
	4-31
	reserved
	reserved
	reserved

	5
	2
	2
	1
	
	
	
	

	6
	2
	3
	1
	
	
	
	

	7
	2
	0,1
	1
	
	
	
	

	8
	2
	2,3
	1
	
	
	
	

	9
	2
	0-2
	1
	
	
	
	

	10
	2
	0-3
	1
	
	
	
	

	11
	2
	0,2
	1
	
	
	
	

	12
	2
	0
	2
	
	
	
	

	13
	2
	1
	2
	
	
	
	

	14
	2
	2
	2
	
	
	
	

	15
	2
	3
	2
	
	
	
	

	16
	2
	4
	2
	
	
	
	

	17
	2
	5
	2
	
	
	
	

	18
	2
	6
	2
	
	
	
	

	19
	2
	7
	2
	
	
	
	

	20
	2
	0,1
	2
	
	
	
	

	21
	2
	2,3
	2
	
	
	
	

	22
	2
	4,5
	2
	
	
	
	

	23
	2
	6,7
	2
	
	
	
	

	24
	2
	0,4
	2
	
	
	
	

	25
	2
	2,6
	2
	
	
	
	

	26
	2
	0,1,4
	2
	
	
	
	

	27
	2
	2,3,6
	2
	
	
	
	

	28
	2
	0,1,4,5
	2
	
	
	
	

	29
	2
	2,3,6,7
	2
	
	
	
	

	30
	2
	0,2,4,6
	2
	
	
	
	

	31
	Reserved
	Reserved
	Reserved
	
	
	
	


< Unchanged parts are omitted >
Table 7.3.1.2.2-4: Antenna port(s) (1000 + DMRS port), 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
	DMRS port(s)
	Number of front-load symbols
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1
	0
	3
	0-4
	1

	1
	1
	1
	1
	1
	3
	0-5
	1

	2
	1
	0,1
	1
	2
	2
	0,1,2,3,62,3,0,1,6
	2

	3
	2
	0
	1
	3
	2
	0,1,2,3,6,80,1,6,2,3,8
	2

	4
	2
	1
	1
	4
	2
	0,1,2,3,6,7,82,3,8,0,1,6,7
	2

	5
	2
	2
	1
	5
	2
	0,1,2,3,6,7,8,90,1,6,7,2,3,8,9
	2

	6
	2
	3
	1
	6-63
	Reserved
	Reserved
	Reserved

	7
	2
	0,1
	1
	
	
	
	

	8
	2
	2,3
	1
	
	
	
	

	9
	2
	0-2
	1
	
	
	
	

	10
	2
	0-3
	1
	
	
	
	

	11
	3
	0
	1
	
	
	
	

	12
	3
	1
	1
	
	
	
	

	13
	3
	2
	1
	
	
	
	

	14
	3
	3
	1
	
	
	
	

	15
	3
	4
	1
	
	
	
	

	16
	3
	5
	1
	
	
	
	

	17
	3
	0,1
	1
	
	
	
	

	18
	3
	2,3
	1
	
	
	
	

	19
	3
	4,5
	1
	
	
	
	

	20
	3
	0-2
	1
	
	
	
	

	21
	3
	3-5
	1
	
	
	
	

	22
	3
	0-3
	1
	
	
	
	

	23
	2
	0,2
	1
	
	
	
	

	24
	3
	0
	2
	
	
	
	

	25
	3
	1
	2
	
	
	
	

	26
	3
	2
	2
	
	
	
	

	27
	3
	3
	2
	
	
	
	

	28
	3
	4
	2
	
	
	
	

	29
	3
	5
	2
	
	
	
	

	30
	3
	6
	2
	
	
	
	

	31
	3
	7
	2
	
	
	
	

	32
	3
	8
	2
	
	
	
	

	33
	3
	9
	2
	
	
	
	

	34
	3
	10
	2
	
	
	
	

	35
	3
	11
	2
	
	
	
	

	36
	3
	0,1
	2
	
	
	
	

	37
	3
	2,3
	2
	
	
	
	

	38
	3
	4,5
	2
	
	
	
	

	39
	3
	6,7
	2
	
	
	
	

	40
	3
	8,9
	2
	
	
	
	

	41
	3
	10,11
	2
	
	
	
	

	42
	3
	0,1,6
	2
	
	
	
	

	43
	3
	2,3,8
	2
	
	
	
	

	44
	3
	4,5,10
	2
	
	
	
	

	45
	3
	0,1,6,7
	2
	
	
	
	

	46
	3
	2,3,8,9
	2
	
	
	
	

	47
	3
	4,5,10,11
	2
	
	
	
	

	48
	1
	0
	2
	
	
	
	

	49
	1
	1
	2
	
	
	
	

	50
	1
	6
	2
	
	
	
	

	51
	1
	7
	2
	
	
	
	

	52
	1
	0,1
	2
	
	
	
	

	53
	1
	6,7
	2
	
	
	
	

	54
	2
	0,1
	2
	
	
	
	

	55
	2
	2,3
	2
	
	
	
	

	56
	2
	6,7
	2
	
	
	
	

	57
	2
	8,9
	2
	
	
	
	

	58-63
	Reserved
	Reserved
	Reserved
	
	
	
	


< Unchanged parts are omitted >
------------------------------------------- End of Text Proposal -------------------------------------------



Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution discusses the agreements that are missing or not captured incorrectly in current TS version, and some remaining issues that needs to be resolved. The following proposals are achieved. 
Proposal 1: The TB to CW mapping in the case of two TBs are both enabled should be specified and the LTE-like scheme or the fixed mapping scheme can be considered. 
Proposal 2: For the case of one TB disabled, the LTE-like TB to codeword mapping should be specified, i.e., CW0 can dynamically map between TB1 and TB2.
Proposal 3: For DMRS port ordering of DL two-CW transmission, the Text Proposal-2 for Section 7.3.1.4 of TS38.211 and Section 7.3.1.2.2 of TS38.212 can be supported.
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