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[bookmark: _Toc19796453][bookmark: _Toc26459679][bookmark: _Toc29230329]6.4.1.1.3	Precoding and mapping to physical resources 

The sequence  shall be mapped to the intermediate quantity  according to 
-	if transform precoding is not enabled, 


-	if transform precoding is enabled




where , , and  are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the configuration type is given by the higher-layer parameter DMRS-UplinkConfig, and both  and  correspond to . The intermediate quantity  if Δ corresponds to any other antenna ports than. 
The intermediate quantity  shall be precoded, multiplied with the amplitude scaling factor [image: ] in order to conform to the transmit power specified in [6, TS 38.214], and mapped to physical resources according to
	[image: ]	Comment by Stefan Parkvall: The “(m)” is not defined and not used (cut-and-paste mistake). The resource elements are uniquely defined by k,l,p, and mu so no need for “(m)”
where 
-	the precoding matrix  is given by clause 6.3.1.5, 

-	the set of antenna ports  is given by clause 6.3.1.5, and
-	the set of antenna ports [image: ] is given by [6, TS 38.214];
and the following conditions are fulfilled:
-	the resource elements  are within the common resource blocks allocated for PUSCH transmission.
[bookmark: _Hlk497489559]The reference point for  is 
-	subcarrier 0 in common resource block 0 if transform precoding is not enabled, and
-	subcarrier 0 of the lowest-numbered resource block of the scheduled PUSCH allocation if transform precoding is enabled.

The reference point for  and the position  of the first DM-RS symbol depends on the mapping type:
-	for PUSCH mapping type A: 

-	 is defined relative to the start of the slot if frequency hopping is disabled and relative to the start of each hop in case frequency hopping is enabled

-	 is given by the higher-layer parameter dmrs-TypeA-Position
-	for PUSCH mapping type B: 

-	 is defined relative to the start of the scheduled PUSCH resources if frequency hopping is disabled and relative to the start of each hop in case frequency hopping is enabled

-	 

The position(s) of the DM-RS symbols is given by  and duration  where
-	 is the duration between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PUSCH resources in the slot for PUSCH mapping type A according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if intra-slot frequency hopping is not used, or 
-	 is the duration of scheduled PUSCH resources for PUSCH mapping type B according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if intra-slot frequency hopping is not used, or
-	 is the duration per hop according to Table 6.4.1.1.3-6 if intra-slot frequency hopping is used. 
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is not configured, or for a msgA transmission msgA-maxLength in msgA-DMRS-Configuration is not configured, the tables shall be used according to single-symbol DM-RS
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 'len2', the associated DCI or configured grant configuration determines whether single-symbol or double-symbol DM-RS shall be used
-	if the higher-layer parameter dmrs-AdditionalPosition is not set to 'pos0' and intra-slot frequency hopping is enabled according to clause 7.3.1.1.2 in [4, TS 38.212] and by higher layer, Tables 6.4.1.1.3-6 shall be used assuming dmrs-AdditionalPosition is equal to 'pos1' for each hop.
For PUSCH mapping type A, 
-	the case dmrs-AdditionalPosition equal to 'pos3' is only supported when dmrs-TypeA-Position is equal to 'pos2';
-	 symbols in Table 6.4.1.1.3-4 is only applicable when dmrs-TypeA-Position is equal to 'pos2'.
For msgA transmitted using PUSCH mapping type A, 
-	the case msgA-dmrs-AdditionalPosition equal to 'pos3' is only supported when dmrs-TypeA-Position is equal to 'pos2';
-	'dmrs-AdditionalPosition' in Tables Tables 6.4.1.1.3-3 to 6.4.1.1.3-6 shall be replaced by msgA-dmrs-AdditionalPosition;
-	only PUSCH DM-RS configuration type 1 is supported;


The time-domain index  and the supported antenna ports  are given by Table 6.4.1.1.3-5. 

Table 6.4.1.1.3-1: Parameters for PUSCH DM-RS configuration type 1.
	

	CDM group

	
	[image: ]
	[image: ]

	
	
	
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	0
	0
	0
	+1
	+1
	+1
	+1

	1
	0
	0
	+1
	-1
	+1
	+1

	2
	1
	1
	+1
	+1
	+1
	+1

	3
	1
	1
	+1
	-1
	+1
	+1

	4
	0
	0
	+1
	+1
	+1
	-1

	5
	0
	0
	+1
	-1
	+1
	-1

	6
	1
	1
	+1
	+1
	+1
	-1

	7
	1
	1
	+1
	-1
	+1
	-1



Table 6.4.1.1.3-2: Parameters for PUSCH DM-RS configuration type 2.
	

	CDM group 

	
	[image: ]
	[image: ]

	
	
	
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	0
	0
	0
	+1
	+1
	+1
	+1

	1
	0
	0
	+1
	-1
	+1
	+1

	2
	1
	2
	+1
	+1
	+1
	+1

	3
	1
	2
	+1
	-1
	+1
	+1

	4
	2
	4
	+1
	+1
	+1
	+1

	5
	2
	4
	+1
	-1
	+1
	+1

	6
	0
	0
	+1
	+1
	+1
	-1

	7
	0
	0
	+1
	-1
	+1
	-1

	8
	1
	2
	+1
	+1
	+1
	-1

	9
	1
	2
	+1
	-1
	+1
	-1

	10
	2
	4
	+1
	+1
	+1
	-1

	11
	2
	4
	+1
	-1
	+1
	-1




Table 6.4.1.1.3-3: PUSCH DM-RS positions  within a slot for single-symbol DM-RS and intra-slot frequency hopping disabled.
	 in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	pos0
	pos1
	pos2
	pos3
	pos0
	pos1
	pos2
	pos3

	<4
	-
	-
	-
	-
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	4
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	5
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ], 4
	[image: ], 4
	[image: ], 4

	6
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ], 4
	[image: ], 4
	[image: ], 4

	7
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ], 4
	[image: ], 4
	[image: ], 4

	8
	[image: ]
	[image: ], 7
	[image: ], 7
	[image: ], 7
	[image: ]
	[image: ], 6
	[image: ], 3, 6
	[image: ], 3, 6

	9
	[image: ]
	[image: ], 7
	[image: ], 7
	[image: ], 7
	[image: ]
	[image: ], 6
	[image: ], 3, 6
	[image: ], 3, 6

	10
	[image: ]
	[image: ], 9
	[image: ], 6, 9
	[image: ], 6, 9
	[image: ]
	[image: ], 8
	[image: ], 4, 8
	[image: ], 3, 6, 9

	11
	[image: ]
	[image: ], 9
	[image: ], 6, 9
	[image: ], 6, 9
	[image: ]
	[image: ], 8
	[image: ], 4, 8
	[image: ], 3, 6, 9

	12
	[image: ]
	[image: ], 9
	[image: ], 6, 9
	[image: ], 5, 8, 11
	[image: ]
	[image: ], 10
	[image: ], 5, 10
	[image: ], 3, 6, 9

	13
	[image: ]
	[image: ], 11
	[image: ], 7, 11
	[image: ], 5, 8, 11
	[image: ]
	[image: ], 10
	[image: ], 5, 10
	[image: ], 3, 6, 9

	14
	[image: ]
	[image: ], 11
	[image: ], 7, 11
	[image: ], 5, 8, 11
	[image: ]
	[image: ], 10
	[image: ], 5, 10
	[image: ], 3, 6, 9




Table 6.4.1.1.3-4: PUSCH DM-RS positions  within a slot for double-symbol DM-RS and intra-slot frequency hopping disabled.
	 in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	pos0
	pos1
	pos2
	pos3
	pos0
	pos1
	pos2
	pos3

	<4
	-
	-
	
	
	-
	-
	
	

	4
	[image: ]
	[image: ]
	
	
	-
	-
	
	

	5
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ]
	
	

	6
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ]
	
	

	7
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ]
	
	

	8
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ], 5
	
	

	9
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ], 5
	
	

	10
	[image: ]
	
, 8
	
	
	[image: ]
	[image: ], 7
	
	

	11
	[image: ]
	
, 8
	
	
	[image: ]
	[image: ], 7
	
	

	12
	[image: ]
	
, 8
	
	
	[image: ]
	[image: ], 9
	
	

	13
	[image: ]
	
, 10
	
	
	[image: ]
	[image: ], 9
	
	

	14
	[image: ]
	
, 10
	
	
	[image: ]
	[image: ], 9
	
	



Table 6.4.1.1.3-5: PUSCH DM-RS time index .
	DM-RS duration
	
	Supported antenna ports 

	
	
	Configuration type 1
	Configuration type 2

	single-symbol DM-RS
	0
	0 – 3
	0 – 5

	double-symbol DM-RS
	0, 1
	0 – 7
	0 – 11




Table 6.4.1.1.3-6: PUSCH DM-RS positions  within a slot for single-symbol DM-RS and intra-slot frequency hopping enabled. 
	  in symbols
	DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B


	
	
	
	

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	pos0
	pos1
	pos0
	pos1
	pos0
	pos1

	
	1st
hop
	2nd
hop
	1st
hop
	2nd
hop
	1st
hop
	2nd
hop
	1st
hop
	2nd
hop
	1st
hop
	2nd
hop
	1st
hop
	2nd
hop

	≤3
	-
	-
	-
	-
	-
	-
	-
	-
	0
	0
	
	0

	4
	2
	0
	2
	0
	3
	0
	3
	0
	0
	0
	
	0

	5, 6
	2
	0
	2
	0, 4
	3
	0
	3
	0, 4
	0
	0
	
	0, 4

	7
	2
	0
	2, 6
	0, 4
	3
	0
	3
	0, 4
	0
	0
	
	0, 4





[bookmark: _Toc19796511][bookmark: _Toc26459737][bookmark: _Toc29230387]7.4.1.4.1	Sequence generation

The UE shall assume the reference-signal sequence  for an SS/PBCH block is defined by



where  is given by clause 5.2. The scrambling sequence generator shall be initialized at the start of each SS/PBCH block occasion with 
[image: ]
where




-	for , [image: ] where  is the number of the half-frame in which the PBCH is transmitted in a frame with  for the first half-frame in the frame and  for the second half-frame in the frame, and  is the two least significant bits of the candidate SS/PBCH block index as defined in [5, TS 38.213]


-	for ,  where  is the three least significant bits of the candidate SS/PBCH block index as defined in [5, TS 38.213]
with  being the maximum number of candidate SS/PBCH candidate SS/PBCH blocks in a half frame, as described in [5, TS 38.213]. 
[bookmark: _GoBack]
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