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6.4.1.1.1.1	Sequence generation when transform precoding is disabled

If transform precoding for PUSCH is not enabled, the sequence  shall be generated according to

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with


where  is the OFDM symbol number within the slot,  is the slot number within a frame, and
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_1,  or 0_2, or 0_3, or by a PUSCH transmission with a configured grant; 
-	 is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI; 
-	 are, for each msgA PUSCH configuration, given by the higher-layer parameters msgA-ScramblingID0 and msgA-ScramblingID1, respectively, in the msgA-DMRS-Config IE if provided and the PUSCH transmission is triggered by a Type-2 random access procedure as described in clause 8.1A of [5, TS 38.213];
-	  otherwise;
[bookmark: _Hlk26403688]-	 and  are given by
-	if the higher-layer parameter dmrs-Uplink in the DMRS-UplinkConfig IE is provided

	where  is the CDM group defined in clause 6.4.1.1.3.
-	otherwise 

The quantity  is
-	indicated by the DM-RS initialization field, if present, either in the DCI associated with the PUSCH transmission if DCI format 0_1, or 0_2 , or 0_3, in [4, TS 38.212] is used;
-	indicated by the higher layer parameter dmrs-SeqInitialization, if present, for a Type 1 PUSCH transmission with a configured grant; 
-	determined by the mapping between preamble(s) and a PUSCH occasion and the associated DMRS resource for a PUSCH transmission of Type-2 random access process in [5, TS 38.213];
-	determined by the mapping between SS/PBCH block(s) and a PUSCH occasion and the associated DMRS resource for a configured-grant based PUSCH transmission in RRC_INACTIVE state [5, TS 38.213];
-	otherwise .
6.4.1.1.1.2	Sequence generation when transform precoding is enabled

If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to


where  with  depends on the configuration:
-	if the higher-layer parameter dmrs-UplinkTransformPrecoding is configured, π/2-BPSK modulation is used for PUSCH, and the PUSCH transmission is not a msg3 transmission, and the transmission is not scheduled using DCI format 0_0 in a common search space,  is given by clause 5.2.3 with  given by

	where  unless given by the DCI according to clause 7.3.1.1.2 in  [4, TS38.212] for a transmission scheduled by DCI format 0_1, or given by the DCI according to clause 7.3.1.1.3 in  [4, TS38.212] for a transmission scheduled by DCI format 0_2 if the antenna ports field in the DCI format 0_2 is not 0 bit, or given by the DCI according to clause 7.3.1.1.4 in  [4, TS38.212] for a transmission scheduled by DCI format 0_3, or given by the higher-layer parameter antennaPort for a PUSCH transmission scheduled by a type-1 configured grant; and
-	 are given by the higher-layer parameters pi2BPSK-ScramblingID0 and pi2BPSK-ScramblingID1, respectively, in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_1, or by DCI format 0_2 if the antenna ports field in the DCI format 0_2 is not 0 bit, or by DCI format 0_3, or by a PUSCH transmission with a configured grant; 
-	 is given by the higher-layer parameter pi2BPSK-ScramblingID0 in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI, or by DCI format 0_2 if the antenna ports field in the DCI format 0_2 is  0 bit;
-	 otherwise; 
-	otherwise,  is given by clause 5.2.2 with .
The sequence group , where  is given by
-	 if  is configured by the higher-layer parameter nPUSCH-Identity in the DMRS-UplinkConfig IE, and 
-	the higher-layer parameter dmrs-UplinkTransformPrecoding is not configured or the higher-layer parameter dmrs-UplinkTransformPrecoding is configured and π/2-BPSK modulation is not used for PUSCH, and 
-	the PUSCH is neither scheduled by RAR UL grant nor scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI according to clause 8.3 in [5, TS 38.213]; 
-	 if the higher-layer parameter dmrs-UplinkTransformPrecoding is configured, π/2-BPSK modulation is used for PUSCH, the PUSCH transmission is not a msg3 transmission, and the transmission is not scheduled using DCI format 0_0 in a common search space;
-	 otherwise
where [image: ] and the sequence number  are given by:
-	if neither group, nor sequence hopping is enabled
	[image: ]
-	if group hopping is enabled and sequence hopping is disabled 
	[image: ]

	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with [image: ] at the beginning of each radio frame
-	if sequence hopping is enabled and group hopping is disabled
	[image: ]

	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with [image: ] at the beginning of each radio frame. 
The hopping mode is controlled by higher-layer parameters:
-	for PUSCH transmission scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, sequence hopping is disabled and group hopping is enabled or disabled by the higher-layer parameter groupHoppingEnabledTransformPrecoding;
-	for all other transmissions, sequence hopping and group hopping are enabled or disabled by the respective higher-layer parameters sequenceHopping and sequenceGroupHopping if these parameters are provided, otherwise, the same hopping mode as for Msg3 shall be used.
The UE is not expected to handle the case of combined sequence hopping and group hopping.
The quantity  above is the OFDM symbol number in the slot except for the case of double-symbol DMRS in which case  is the OFDM symbol number in the slot of the first symbol of the double-symbol DMRS.
[bookmark: _Toc19796452][bookmark: _Toc26459678][bookmark: _Toc29230328][bookmark: _Toc36026587][bookmark: _Toc45107426][bookmark: _Toc51774095][bookmark: _Toc106014786]

[bookmark: _Toc19796488][bookmark: _Toc26459714][bookmark: _Toc29230364][bookmark: _Toc36026623][bookmark: _Toc45107462][bookmark: _Toc51774131][bookmark: _Toc106014822][bookmark: _Hlk494278129][bookmark: _Hlk500447462][bookmark: _Hlk494798832]7.3.1.6	Mapping from virtual to physical resource blocks
The UE shall assume the virtual resource blocks are mapped to physical resource blocks according to the indicated mapping scheme, non-interleaved or interleaved mapping. If no mapping scheme is indicated, the UE shall assume non-interleaved mapping.
For non-interleaved VRB-to-PRB mapping, virtual resource block  is mapped to physical resource block , except for PDSCH transmissions scheduled with DCI format 1_0 in a common search space in which case virtual resource block  is mapped to physical resource block  where  is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received. When two PDCCH candidates from two linked common search space sets as indicated by the higher-layer parameter searchSpaceLinking are detected, and the two linked common search space sets are associated with different control resource sets, the control resource set with the lowest number among the two linked control resource sets is used to determine .
For interleaved VRB-to-PRB mapping, the mapping process is defined by:
-	Resource block bundles are defined as
-	for PDSCH transmissions scheduled with DCI format 1_0 with the CRC scrambled by SI-RNTI in Type0-PDCCH common search space in CORESET 0, the set of  resource blocks in CORESET 0 are divided into  resource-block bundles in increasing order of the resource-block number and bundle number where  is the bundle size and  is the size of CORESET 0.
-	resource block bundle  consists of  resource blocks if  and  resource blocks otherwise,
-	all other resource block bundles consists of  resource blocks.
-	for PDSCH transmissions scheduled with DCI format 1_0 in any common search space in bandwidth part  with starting position , other than Type0-PDCCH common search space in CORESET 0, the set of  virtual resource blocks , where  is the size of CORESET 0 if CORESET 0 is configured for the cell and the size of initial downlink bandwidth part if CORESET 0 is not configured for the cell, are divided into  virtual resource-block bundles in increasing order of the virtual resource-block number and virtual bundle number and the set of  physical resource blocks  are divided into  physical resource-block bundles in increasing order of the physical resource-block number and physical bundle number, where ,  is the bundle size, and  is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received. When two PDCCH candidates from two linked search space sets as indicated by the higher-layer parameter searchSpaceLinking are detected, and the two linked search space sets are associated with different control resource sets, the control resource set with the lowest number among the two linked control resource sets is used to determine .
-	resource block bundle 0 consists of  resource blocks,
-	resource block bundle  consists of  resource blocks if  and  resource blocks otherwise,
-	all other resource block bundles consists of  resource blocks.



-	for all other PDSCH transmissions, the set of  resource blocks in bandwidth part  with starting position  are divided into  resource-block bundles in increasing order of the resource-block number and bundle number where  is the bundle size for bandwidth part  provided by the higher-layer parameter vrb-ToPRB-Interleaver for DCI formats 1_0,  and 1_1, and 1_3 in a UE-specific search space, or vrb-ToPRB-InterleaverDCI-1-2 for DCI format 1_2, and
[bookmark: _Hlk504539491]-	resource block bundle 0 consists of [image: ] resource blocks,
-	resource block bundle [image: ] consists of [image: ] resource blocks if [image: ] and [image: ] resource blocks otherwise,
-	all other resource block bundles consists of [image: ] resource blocks.
-	Virtual resource blocks in the interval [image: ] are mapped to physical resource blocks according to
-	virtual resource block bundle [image: ] is mapped to physical resource block bundle [image: ]


-	virtual resource block bundle  is mapped to physical resource block bundle  where 


-	The UE is not expected to be configured with  simultaneously with a PRG size of 4 as defined in [6, TS 38.214]
The UE may assume that the same precoding in the frequency domain is used within a PRB bundle and the bundle size is determined by clause 5.1.2.3 in [6, TS 38.214]. The UE shall not make any assumption that the same precoding is used for different bundles of common resource blocks. 
For PDSCH transmissions scheduled by DCI format 4_1 or 4_2, and using G-RNTI or G-CS-RNTI, the quantities  and   in this clause are replaced by  and , respectively, and  is the bundle size for the common MBS frequency resource provided by the higher-layer parameter vrb-ToPRB-Interleaver in pdsch-ConfigMulticast.
For PDSCH transmissions scheduled by DCI format 4_0, and using G-RNTI or MCCH-RNTI, the quantities  and   in this clause are replaced by  and , respectively, and .


[bookmark: _Toc19796502][bookmark: _Toc26459728][bookmark: _Toc29230378][bookmark: _Toc36026637][bookmark: _Toc45107476][bookmark: _Toc51774145][bookmark: _Toc106014836]7.4.1.1.1	Sequence generation
The UE shall assume the sequence  is defined by

.
where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with

where  is the OFDM symbol number within the slot,   is the slot number within a frame, and
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_1,  or 1_2, or 1_3 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI;
-	 is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI;
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided in a common MBS frequency resource for multicast and the PDSCH is scheduled by PDCCH using DCI format 4_2 with the CRC scrambled by G-RNTI or G-CS-RNTI;
[bookmark: _Hlk86861004]-	 is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided in a common MBS frequency resource and the PDSCH is scheduled by PDCCH with the CRC scrambled by G-RNTI, G-CS-RNTI, or MCCH-RNTI;
-	 otherwise; 
-	 given by
-	if the higher-layer parameter dmrs-Downlink in the DMRS-DownlinkConfig IE is provided


	where λ is the CDM group defined in clause 7.4.1.1.2.
-	otherwise by 


The quantity  is given by the DM-RS sequence initialization field, if present, in the DCI associated with the PDSCH transmission if DCI format 1_1, 1_2, 1_3, or 4_2 in [4, TS 38.212] is used, otherwise .
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