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[bookmark: _Toc501048159]5.1.2	Resource allocation
[bookmark: _Toc501048160]5.1.2.1	Resource allocation in time domain
[bookmark: _Hlk505671218][bookmark: _Hlk505757703]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 a higher layer configured table pdsch-symbolAllocation, where the indexed row defines the slot offset K0, the start and length indicator SLIV, 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 , 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:

if  then


else 



where, and
-	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 defined in table 5.1.2.1-1 as valid PDSCH allocations:
[bookmark: _Hlk508617520]Table 5.1.2.1-1: Valid S and L combinations
	PDSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	{0,1,2,3}
	{3,…,14}
	{3,…,14}
	{0,1,2,3}
	{3,…,12}
	{3,…,12}

	Type B
	{0,…,12}
	{2,4,7}
	{2,…,14}
	{0,…,10}
	{2,4,6}
	{2,…,12}


[bookmark: OLE_LINK189][bookmark: OLE_LINK190][bookmark: OLE_LINK193][bookmark: OLE_LINK194][bookmark: OLE_LINK195][bookmark: OLE_LINK196]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 scheduling retransmission of slot aggregation, the same configuration with aggregationFactorDL is applied.
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.
< Unchanged parts are omitted >
[bookmark: OLE_LINK346][bookmark: OLE_LINK347][bookmark: _Toc501048209]6.1.2	Resource allocation 
[bookmark: _Toc501048210]6.1.2.1	Resource allocation in time domain
[bookmark: _Hlk505671590][bookmark: _Hlk505691239]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 a higher layer configured table pusch-symbolAllocation, where the indexed row defines the slot offset K2, the start and length indicator SLIV, 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 a higher layer 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 of the higher layer parameter reportSlotOffset for the triggered CSI Reporting Settings. The ith codepoint of K2 s determined as  where  is the ith codepoint of .

[bookmark: _Hlk497992508]-	The slot where the UE shall transmit the PUSCH is determined by K2 as  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:

if  then


else 



where, and
-	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 defined in table 6.1.2.1-1 as valid PUSCH allocations
Table 6.1.2.1-1: Valid S and L combinations
	PUSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	0
	{4,…,14}
	{4,…,14}
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14}
	{0,…,12}
	{1,…,12}
	{1,…,12}


[bookmark: OLE_LINK191][bookmark: OLE_LINK192][bookmark: OLE_LINK197][bookmark: OLE_LINK198]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 scheduling retransmission of slot aggregation, the same configuration with aggregationFactorUL is applied.
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.
< Unchanged parts are omitted >
[bookmark: _Toc501048214][bookmark: _Hlk505603222][bookmark: OLE_LINK2][bookmark: OLE_LINK3]6.1.2.3	Resource allocation for uplink transmission with configured grant
[bookmark: _Hlk498078682]When PUSCH resource allocation is semi-statically configured by higher layer parameter ConfiguredGrantConfig, and the PUSCH transmission corresponding to the configured grant triggered, the following higher layer parameters are applied in the transmission:
[bookmark: _Hlk508529211]-	For both Type 1 and Type 2 PUSCH transmissions with a configured grant: [RRC IE name]
-	For Type 1 PUSCH transmissions with a configured grant:
-	The row index of an RRC configured table pusch-symbolAllocation is determined by the higher layer parameter timeDomainAllocation, indicating a combination of start symbol and length and PUSCH mapping type;
-	Frequency domain resource allocation is determined by the higher layer parameter frequencyDomainAllocation according to the procedure in Subclause 6.1.2.2 for a given resource allocation type indicated by resourceAllocation;
-	The IMCS is provided by higher layer parameter mcsAndTBS;
-	Number of DM-RS CDM groups, DM-RS ports, SRS resource indication and DM-RS sequence initialization are determined as in Subclause 7.3.1.1 of [5, TS 38.212], and the antenna port value, the bit value for DM-RS sequence initialization, precoding information and number of layers, SRS resource indicator are provided by UL-TWG-DMRS;
[bookmark: OLE_LINK365][bookmark: OLE_LINK366][bookmark: OLE_LINK367][bookmark: OLE_LINK167][bookmark: OLE_LINK168]-	If a UE is configured by higher layer parameter frequencyHopping, one of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
[bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK138][bookmark: OLE_LINK139][bookmark: OLE_LINK140][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK164][bookmark: OLE_LINK165][bookmark: OLE_LINK166][bookmark: OLE_LINK361][bookmark: OLE_LINK362][bookmark: OLE_LINK363]-	When frequency hopping is enabled, the frequency offset between two frequency hops can be configured by higher layer parameter Frequency-hopping-offset.
-	For Type 2 PUSCH transmissions with a configured grant: the resource allocation follows the higher layer configuration and UL grant received on the DCI according to [10, TS 38.321].
The UE shall not transmit anything on the resources configured by ConfiguredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission without grant.
A set of allowed periodicities P are defined in [12, TS 38.331]. 
< Unchanged parts are omitted >
[bookmark: _Hlk496168081][bookmark: _Toc501048226]6.3	UE PUSCH frequency hopping procedure
When transform precoding is enabled for PUSCH transmission, the UE shall perform, at least for the 14-symbol slot, PUSCH frequency hopping [if the frequency hopping field in the corresponding detected PDCCH DCI format is set to 1]; otherwise no PUSCH frequency hopping is performed.
In case of resource allocation type 1, whether or not transform precoding is enabled for PUSCH transmission, the UE may perform PUSCH frequency hopping, otherwise no PUSCH frequency hopping is performed. When transform precoding and frequency hopping are enabled for PUSCH, the RE mapping is performed in the following order: the modulated symbols are first mapped across sub-carriers, then across transform precoded symbols within a frequency-hop, then across frequency hops occupying different sets of PRBs.
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]If a UE is configured by higher layer parameter Frequency-hopping-PUSCH, one of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
When frequency hopping on PUSCH is enabled and for resource allocation type 1, frequency offsets are configured by higher layer parameter Frequency-hopping-offsets-set:
-	when the size of the active BWP is less than 50 PRBs, one of two higher layer configured offsets is indicated in the UL grant
-	when the size of the active BWP is equal to or greater than 50 PRBs, one of four higher layer configured offsets is indicated in the UL grant.
The starting RB during in each hop is given by:

	,


where  be the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.



In case of intra-slot frequency hopping is configured for PUSCH without repetitions, the number of symbols in the first hop is given by , the number of symbols in the second hop is given by , where  [image: ]is the length of the PUSCH transmission in OFDM symbols in one slot.

In case of inter-slot frequency hopping, the starting RB during slot  is given by:

	, 



where  is the current slot number within a radio frame, where a multi-slot PUSCH transmission can take place,  is the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.
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