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8.4
UE PUSCH Hopping procedure
The UE shall perform PUSCH frequency hopping if the single bit frequency hopping (FH) field in a corresponding PDCCH with DCI format 0 is set to 1 otherwise no PUSCH frequency hopping is performed.  

A UE performing PUSCH frequency hopping shall determine its PUSCH resource allocation (RA) for the first slot of a subframe (S1) including the lowest index PRB (
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) in subframe n from the resource allocation field in a corresponding PDCCH with DCI format 0 received on subframe n-KPUSCH.  For a non-adaptive retransmission of a packet on a dynamically assigned PUSCH resource a UE shall determine its hopping type based on the last received PDCCH with DCI Format 0 associated with the packet.  For a PUSCH transmission on a semi-persistently allocated resource on subframe n in the absence of a corresponding PDCCH with a DCI Format 0 in subframe n-KPUSCH , the UE shall determine its hopping type based on the hopping information in the most recent grant that assigns the semi-persistent resource allocation.   For FDD, 
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=4; for TDD UL/DL configuration 0, if the PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH of DCI format 0 in which the LSB of the UL index is set to 1, 
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 = 7; for all other PUSCH transmissions in TDD, 
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 is given in Table 5.1.1.1-1.

The resource allocation field in DCI format 0 excludes either 1 or 2 bits used for hopping information as indicated by Table 8.4-1 below where the number of PUSCH resource blocks is defined as
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For type 1 and type 2 PUSCH hopping, 
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 is an odd number where 
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 in other cases.  The size of the resource allocation field in DCI format 0 after excluding either 1 or 2 bits shall be 
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, where NUL_hop = 1 or 2 bits. The number of contiguous RBs that can be assigned to a type-1 hopping user is limited to 
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. The number of contiguous RBs that can be assigned to a type-2 hopping user is limited to min(
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 is given by higher layers.

A UE performing PUSCH frequency hopping shall use one of two possible PUSCH frequency hopping types based on the hopping information.  PUSCH hopping type 1 is described in section 8.4.1 and type 2 is described in section 8.4.2.

Table 8.4-1: Number of Hopping Bits NUL_hop vs. System Bandwidth

	System BW 
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	#Hopping bits for 2nd slot RA 

(NUL_hop)

	6-49
	1

	50-110
	2


The parameter Hopping-mode provided by higher layers determines if PUSCH frequency hopping is “inter-subframe” or “intra and inter-subframe”.

9.2
PDCCH validation for semi-persistent scheduling
A UE shall validate DCI formats 0, 1, 1A, 2, 2A received for which the CRC is scrambled by the Semi-Persistent Scheduling C-RNTI and where the new data indicator field, in case of DCI formats 2 and 2A for the enabled transport block, is set to ‘0’ by verifying that all the conditions for the respective used DCI format according to Table 9.2-1 are met. In case the validation fails, the received DCI format shall be considered by the UE as having been received with a non-matching CRC.

Table 9.2-1: Special fields for Semi-Persistent Scheduling PDCCH Validation

	
	DCI format 0
	DCI format 1/1A
	DCI format 2/2A

	TPC command for scheduled PUSCH
	set to ‘00’
	N/A
	N/A

	Cyclic shift DM RS
	set to ‘000’
	N/A
	N/A

	Modulation and coding scheme and redundancy version
	set to ‘11111’, or

MSB is set to ‘0’
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to ‘000’

TDD: set to ‘0000’
	FDD: set to ‘000’

TDD: set to ‘0000’

	Modulation and coding scheme
	N/A
	set to ‘11111’, or

MSB is set to ‘0’
	For the enabled transport block:
set to ‘11111’, or

MSB is set to ‘0’

	Redundancy version
	N/A
	set to ‘00’
	For the enabled transport block:
set to ‘00’


In case of validation, the UE shall consider the received DCI information as a valid semi-persistent assignment/grant. In case that the DCI format indicates a downlink assignment, the TPC command for PUCCH field shall be used as an index to one of the four PUCCH resource indices configured by higher layers, with the mapping defined in Table 9.2-2

Table 9.2-2: PUCCH Resource Index for Downlink Semi-Persistent Scheduling

	Value of ‘TPC command for PUCCH’
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	‘00’
	The first PUCCH resource index configured by the higher layers

	‘01’
	The second PUCCH resource index configured by the higher layers

	‘10’
	The third PUCCH resource index configured by the higher layers

	‘11’
	The fourth PUCCH resource index configured by the higher layers
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