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7.1.5
PUSCH Hopping
7.1.5.1
Inter-TTI PUSCH hopping by uplink grant

7.1.5.1.1
Test Purpose (TP) 


(1)

with { UE in E-UTRA RRC_CONNECTED state and ‘Hopping-mode’ is set to ‘InterSubFrame’}

ensure that {

  when { UE receives for a TTI an uplink grant with ‘Hopping flag’ set as 1, ‘NUL_hop’ bits indicating Type 1 PUSCH Hopping }

    then { UE transmits UL data on resource blocks as per type 1 PUSCH hopping}

      }

7.1.5.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP  TS 36.212 clause 5.3.3.1.1 and 36.213 clause 8.4, 8.4.1 & 8.4,2.

[TS 36.212, clause 5.3.3.1.1]

DCI format 0 is used for the scheduling of PUSCH. 

The following information is transmitted by means of the DCI format 0:

- Flag for format0/format1A differentiation – 1 bit, where value 0 indicates format 0 and value 1 indicates format 1A

- Hopping flag – 1 bit as defined in section 8.4 of [3]

- Resource block assignment and hopping resource allocation – 
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- For PUSCH hopping:



- NUL_hop MSB bits are used to obtain the value of 
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 bits provide the resource allocation in the UL subframe as defined in section 8.1 of [3]

[TS 36.213, clause 8.4]

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 (
[image: image5.wmf])

(

1

n

n

S

PRB

) in subframe n from the resource allocation field in the latest PDCCH with DCI format 0 for the same transport block. If there is no PDCCH for the same transport block, the UE shall determine its hopping type based on
-
the hopping information in the most recent semi-persistent scheduling assignment PDCCH, when the initial PUSCH for the same transport block is semi-persistently scheduled or
-
the random access response grant for the same transport block, when the PUSCH is initiated by the random access response grant.

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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 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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 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”.

 [TS 36.213, clause 8.4.1]

For PUSCH hopping type 1 the hopping bit or bits indicated in Table 8.4-1 determine
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is obtained from the uplink scheduling grant as in Section 8.4 and Section 8.1.

The lowest index PRB (
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The set of physical resource blocks to be used for PUSCH transmission are 
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contiguously allocated resource blocks from PRB index 
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is obtained from the uplink scheduling grant as in Section 8.4 and Section 8.1.
If the Hopping-mode is "inter-subframe", the 1st slot RA is applied to even CURRENT_TX_NB, and the 2nd slot RA is applied to odd CURRENT_TX_NB, where CURRENT_TX_NB is defined in [8].

[TS 36.213, clause 8.4.2]
Table 8.4-2: PDCCH DCI Format 0 Hopping Bit Definition

	System BW 
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	Number of Hopping bits
	Information in hopping bits
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	 Type 2 PUSCH Hopping
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	Type 2 PUSCH Hopping


7.1.5.1.3
Test description

7.1.5.1.3.1
Pre-test conditions

System Simulator 

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.5.1.3.2
Test procedure sequence

Table 7.1.5.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant. 
	-
	-
	-
	-

	
	Exception: Steps 2 to 5 are executed as per table 7.1.5.1.3.3-2 
	
	
	
	

	2
	SS transmits a MAC PDU including  10(FDD)/4(TDD) RLC SDU’s
	<--
	MAC PDU
	-
	-

	3
	The SS waits for 60 ms
	-
	-
	-
	-

	
	Exception: Steps 4 and 5 are repeated such that UE sends data in 10([FDD)/4(TDD) consecutive UL TTI’s. 
	
	
	
	

	4
	The SS is configured for Uplink Grant Allocation Type 2. SS transmits an UL Grant, allowing the UE to return 1 RLC SDU as received in step 2. Hopping flag’ set as 1, all bits in ‘NUL_hop’ are set as per table 7.1.5.3.3-2 for various execution runs
	<--
	(UL Grant (C-RNTI))
	-
	-

	5
	Check: Does the UE transmit a MAC PDU corresponding to grant in step 4?
	-
	-
	1
	P

	Note 1: Steps 4 and 5 are repeated for 10 times corresponding to 10 sub frames for FDD and 4 for default TDD configuration 1.

Note 2: The grant allocated in step 4 is such that the loop back PDU's are received in 10(FDD)/4(TDD) UL TTI's


Table 7.1.5.1.3.3-2: Bandwidth dependent parameters

	System BW 
	Number of Hopping bits
	Execution Counter K
	Information in hopping bits

	5 MHz
	1
	1
	0

	10/20 MHz
	2
	1
	00

	
	
	2
	01

	
	
	3
	10


7.1.5.1.3.3
Specific message contents.

None
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