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5.1.2
Resource allocation

5.1.2.1
Resource allocation in time domain

When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field of the DCI provides a row index of an RRC configured table pdsch-symbolAllocation, where the indexed row defines the slot offset K0, the Index-start-len, and the PDSCH mapping type to be assumed in the PDSCH reception.
Given the parameter values of the indexed row:
-
The slot allocated for the PDSCH is 
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, where n is the slot with the scheduling DCI, and K0 is based on the numerology of PDSCH, and

-
The starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PDSCH are determined from the start and length indicator SLIV according to the mapping of Index-start-len to SLIV for PDSCH mapping Type A and mapping Type B as defined in Table 5.1.2-1:
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The PDSCH mapping type is set to Type A or Type B as defined in sub-clause 7.4.1.1.2 of [4, TS 38.211] .

The UE shall consider the S and L combinations satisfying the following conditions as valid PDSCH allocations:

-
For PDSCH mapping type A: 
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For PDSCH mapping type B: 
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-
The UE is not expected to receive any TB across slot boundaries determined by the numerology associated with the PDSCH transmission.
Table 5.1.2-1. Mapping of Index-start-len to SLIV for PDSCH 

	PDSCH mapping type A
	PDSCH mapping type B

	Index-start-len
	SLIV
	Index-start-len
	SLIV

	0~3
	0~3
	0~12
	14~26

	4~7
	14~17
	13~23
	42~52

	8~11
	28~31
	24~31
	84~91

	12~15
	42~45
	32~63
	Reserved

	16~19
	56~59
	
	

	20~23
	70~73
	
	

	24~27
	84~87
	
	

	28~31
	98~101
	
	

	32~35
	92~95
	
	

	36~39
	79~82
	
	

	40~43
	66~69
	
	

	44~46
	53~55
	
	

	47~48
	40~41
	
	

	49
	27
	
	

	50~63
	Reserved
	
	


When the UE is configured with aggregationFactorDL > 1, the same symbol allocation is applied across the aggregationFactorDL consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the aggregationFactorDL consecutive slots and the PDSCH is limited to a single transmission layer. For DCI based retransmission of slot aggregation, the same aggregation factor is used.
If the UE procedure for determining slot configuration as defined in Subclause 11.1 of [6, TS 38.213] determines symbol of a slot allocated for PDSCH as uplink symbols, the transmission on that slot is omitted for multi-slot PDSCH transmission and that slot is not counted as the aggregated slot.
5.1.2.2
Resource allocation in frequency domain

The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI. Two downlink resource allocation schemes, type 0 and type 1, are supported. The UE may assume that when the scheduling grant is received with DCI format 1_0, then downlink resource allocation type 1 is used.

If the scheduling DCI is configured to indicate the downlink resource allocation type as part of the Frequency-domainPDSCHresource field, the UE shall use downlink resource allocation type 0 or type 1 as defined by this field. Otherwise the UE shall use the downlink frequency resource allocation type as defined by the higher layer parameter Resource-allocation-config for PDSCH.

If a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for downlink type 0 and type 1 resource allocation is determined within the UE's active carrier bandwidth part. If a bandwidth part indicator field is configured in the scheduling DCI, the RB indexing for downlink type 0 and type 1 resource allocation is determined within the UE's carrier bandwidth part indicated by bandwidth part indicator field value in the DCI, except for the case when DCI format 1_0 is decoded in the common search space in CORESET 0 in which case the initial bandwidth part shall be used. The UE shall upon detection of PDCCH intended for the UE determine first the downlink carrier bandwidth part and then the resource allocation within the carrier bandwidth part.

5.1.2.2.1
Downlink resource allocation type 0

In downlink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive physical resource blocks defined by higher layer parameter rbg-Size configured for PDSCH and the size of the carrier bandwidth part as defined in Table 5.1.2.2.1-1.

Table 5.1.2.2.1-1: Nominal RBG size P
	Carrier Bandwidth Part Size
	Configuration 1
	Configuration 2

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	<=36
	2
	4

	37-72
	4
	8

	73-144
	8
	16

	>=145
	16
	8


The total number of RBGs (
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the size of the first RBG is 
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the size of last RBG is
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 and P otherwise,

-
the size of all other RBGs is P.

The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency and starting at the lowest frequency of the carrier bandwidth part. The order of RBG bitmap is such that RBG 0 to RBG
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 are mapped from MSB to LSB. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.
5.1.2.2.2
Downlink resource allocation type 1

In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized or distributed virtual resource blocks within the active carrier bandwidth part of size 
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 PRBs except for the case when DCI format 1_0 is decoded in the common search space in CORESET 0 in which case the initial bandwidth part of size 
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A downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block (
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< Unchanged parts are omitted >
6.1.2
Resource allocation 

6.1.2.1
Resource allocation in time domain
When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report on PUSCH by a DCI, the Time domain resource assignment field of the DCI provides a row index of an RRC configured table pusch-symbolAllocation, where the indexed row defines the slot offset K2, the Index-start-len, and the PUSCH mapping type to be applied in the PUSCH transmission.

When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report by a CSI request field on a DCI, the Time-domain PUSCH resources field of the DCI provides a row index of an RRC configured table pusch-symbolAllocation, where the indexed row defines the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission and K2 is determined based on the corresponding list entries 
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The slot where the UE shall transmit the PUSCH is determined by K2 as 
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 where n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH, and

-
The starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row according to the mapping of Index-start-len to SLIV for PUSCH mapping Type A and mapping Type B as defined in Table 6.1.2-1:
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The PUSCH mapping type is set to Type A or Type B as defined in  Subclause 6.4.1.1.3 pf [4, TS 38.211] as given by the indexed row.
The UE shall consider the S and L combinations satisfying the following conditions as valid PUSCH allocations
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For PUSCH mapping type A: 
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For PUSCH mapping type B: 
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The allocation does not cross slot boundaries determined by the numerology associated with the PUSCH transmission.
Table 6.1.2-1. Mapping of Index-start-len to SLIV for PUSCH 

	PUSCH mapping type A
	PUSCH mapping type B

	Index-start-len
	SLIV
	Index-start-len
	SLIV

	0
	0
	0~13
	0~13

	1
	14
	14~26
	14~26

	2
	28
	28~39
	28~39

	3
	42
	42~52
	42~52

	4
	56
	56~65
	56~65

	5
	70
	70~78
	70~78

	6
	84
	84~91
	84~91

	7
	98
	98~104
	98~104

	8
	92
	92~97
	92~97

	9
	79
	79~83
	79~83

	10
	66
	66~69
	66~69

	11
	53
	53~55
	53~55

	12
	40
	40~41
	40~41

	13
	27
	27
	27

	14~127
	Reserved
	105~127
	Reserved


When the UE is configured with aggregationFactorUL > 1, the same symbol allocation is applied across the aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. For DCI based retransmission of slot aggregation, the same aggregation factor is used.
If the UE procedure for determining slot configuration as defined in subclause 11.1 of [6, TS 38.213] determines symbols of a slot allocated for PUSCH as downlink symbols, the transmission on that slot is omitted for multi-slot PUSCH transmission and that slot is not counted as the aggregated slot.
6.1.2.2
Resource allocation in frequency domain

The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI. Two uplink resource allocation schemes type 0 and type 1 are supported. Uplink resource allocation scheme type 0 is supported for OFDM-based PUSCH. Uplink resource allocation scheme type 1 is supported for PUSCH for both cases when transform precoding is enabled or disabled.

If the scheduling DCI is configured to indicate the downlink resource allocation type as part of the Frequency domain resource assignment field, the UE shall use uplink resource allocation type 0 or type 1 as defined by this field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter Resource-allocation-config for PUSCH.

The UE may assume that when the scheduling PDCCH is received with DCI format 0_0, then uplink resource allocation type 1 is used. 

If a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's active carrier bandwidth part. If a bandwidth part indicator field is configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's carrier bandwidth part indicated by bandwidth part indicator field value in the DCI, except for the case when DCI format 0_0 is decoded in the common search space in CORESET 0 in which case the initial bandwidth part shall be used. The UE shall upon detection of PDCCH intended for the UE determine first the uplink carrier bandwidth part and then the resource allocation within the carrier bandwidth part.
6.1.2.2.1
Uplink resource allocation type 0

In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive physical resource blocks defined by higher layer parameter rbg-Size configured for PUSCH and the size of the carrier bandwidth part as defined in Table 6.1.2.2.1-1.

Table 6.1.2.2.1-1: Nominal RBG size P

	Carrier Bandwidth Part Size
	Configuration 1
	Configuration 2

	
	
	

	
	
	

	
	
	

	
	
	

	<=36
	2
	4

	37-72
	4
	8

	73-144
	8
	16

	>=145
	16
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The total number of RBGs (
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the size of the first RBG is 
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the size of the last RBG is 
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the size of all other RBG is P. 

The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency of the carrier bandwidth part and starting at the lowest frequency. The order of RBG bitmap is such that RBG 0 to RBG
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 are mapped from MSB to LSB of the bitmap. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.
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6.1.2.2.2
Uplink resource allocation type 1

In uplink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized virtual resource blocks within the active carrier bandwidth part of size 
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An uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block (
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