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<Start>

7.1.1.6.2
Correct handling of UL grant / configured grant Type 1 

7.1.1.6.2.1
Test Purpose (TP)

(1)

with { UE in RRC_Connected state with DRB established and sps-Configuration in UL is enabled with Configured grant type 1 }

ensure that {

  when { The symbol in which equation [(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =

 (timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot)is satisfied }

    then { UE starts transmitting UL MAC PDU periodically in the symbol associated with the new re-configured grant }

            }
(2)

with { UE in  RRC_Connected state with DRB established and configured UL grant type 1 }

ensure that {

  when { UE receives a new UL grant type 1 in an RRC message }

    then { UE starts transmitting UL MAC PDU periodically in the symbol associated with the new re-configured grant }

            }

(3)

with { UE in  RRC_Connected state with DRB established and configured UL grant type 1 }

ensure that {

  when { UE receives a RRC message including sps-Configuration with rrcConfiguredUplinkGrant set as ‘release’ }

    then { UE deletes the stored configured UL Grant type 1 parameters and stops transmitting UL MAC PDU’s as per configured UL grant type 1 }

            }

7.1.1.6.2.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 38.321 clauses 5.4.1 and 5.8.2, 3GPP TS 38.300 clause 10.3. Unless otherwise stated these are Rel-15 requirements.

[TS 38.321, clause 5.4.1]

Uplink grant is either received dynamically on the PDCCH, in a Random Access Response, or configured semi-persistently by RRC. The MAC entity shall have an uplink grant to transmit on the UL-SCH. To perform the requested transmissions, the MAC layer receives HARQ information from lower layers.

If the MAC entity has a C-RNTI, a Temporary C-RNTI, or CS-RNTI, the MAC entity shall for each PDCCH occasion and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and for each grant received for this PDCCH occasion:

1>
if an uplink grant for this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI or Temporary C-RNTI; or

1>
if an uplink grant has been received in a Random Access Response:

2>
if the uplink grant is for MAC entity's C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity's CS-RNTI or a configured uplink grant:

3>
consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.

2>
if the uplink grant is for MAC entity's C-RNTI, and the identified HARQ process is configured for a configured grant:

3>
start or restart the configuredGrantTimer for the correponding HARQ process, if configured.

2>
deliver the uplink grant and the associated HARQ information to the HARQ entity.

1>
else if an uplink grant for this PDCCH occasion has been received for this Serving Cell on the PDCCH for the MAC entity's CS-RNTI:
2>
if the NDI in the received HARQ information is 1:

3>
consider the NDI for the corresponding HARQ process not to have been toggled;

3>
start or restart the configuredGrantTimer for the corresponding HARQ process, if configured;

3>
deliver the uplink grant and the associated HARQ information to the HARQ entity.

2>
else if the NDI in the received HARQ information is 0:

3>
if PDCCH contents indicate configured grant Type 2 deactivation:

4>
trigger configured grant confirmation.  
3>
else if PDCCH contents indicate configured grant Type 2 activation:

4>
trigger configured grant confirmation;

4>
store the uplink grant for this Serving Cell and the associated HARQ information as configured uplink grant;

4>
initialise or re-initialise the configured uplink grant for this Serving Cell to start in the associated PUSCH duration and to recur according to rules in subclause 5.8.2;

4>
set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;

4>
consider the NDI bit for the corresponding HARQ process to have been toggled;

4>
stop the configuredGrantTimer for the corresponding HARQ process, if running;

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

1>
if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH for this Serving Cell:

2>
set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;

2>
if the configuredGrantTimer for the corresponding HARQ process is not running:

3>
consider the NDI bit for the corresponding HARQ process to have been toggled;

3>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

For configured uplink grants, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:

HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
where CURRENT_symbol=(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8].

NOTE 1:
CURRENT_symbol refers to the symbol index of the first transmission occasion of a repetition bundle that takes place.

NOTE 2:
A HARQ process is configured for a configured grant if the configured grant is activated and the associated HARQ process ID is less than nrofHARQ-Processes.

[TS 38.321, clause 5.8.2]

There are two types of transmission without dynamic grant:
-
configured grant Type 1 where an uplink grant is provided by RRC, and stored as configured uplink grant;

-
configured grant Type 2 where an uplink grant is provided by PDCCH, and stored or cleared as configured uplink grant based on L1 signalling indicating configured grant activation or deactivation.

Type 1 and Type 2 are configured by RRC per Serving Cell and per BWP. Multiple configurations can be active simultaneously only on different Serving Cells. For Type 2, activation and deactivation are independent among the Serving Cells. For the same Serving Cell, the MAC entity is configured with either Type 1 or Type 2.

RRC configures the following parameters when the configured grant Type 1 is configured:

-
cs-RNTI: CS-RNTI for retransmission;

-
periodicity: periodicity of the configured grant Type 1;
-
timeDomainOffset: Offset of a resource with respect to SFN=0 in time domain;
-
timeDomainAllocation: Allocation of configured grant in time domain which contains startSymbolAndLength (i.e. SLIV in TS 38.214 [7]);

-
nrofHARQ-Processes: the number of HARQ processes.

RRC configures the following parameters when the configured grant Type 2 is configured:

-
cs-RNTI: CS-RNTI for both activation, deactivation, and retransmission;

-
periodicity: periodicity of the configured grant Type 2;

-
nrofHARQ-Processes: the number of HARQ processes.

Upon configuration of a configured grant Type 1 for a Serving Cell by upper layers, the MAC entity shall:

1>
store the uplink grant provided by upper layers as a configured uplink grant for the indicated Serving Cell;

1>
initialise or re-initialise the configured uplink grant to start in the symbol according to timeDomainOffset and S (derived from SLIV as specified in TS 38.214 [7]), and to reoccur with periodicity.

After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth uplink grant occurs associated with the symbol for which:

[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 (timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot)

After an uplink grant is configured for a configured grant Type 2, the MAC entity shall consider sequentially that the Nth uplink grant occurs associated with the symbol for which:

[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
[(SFNstart time × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slotstart time × numberOfSymbolsPerSlot + symbolstart time) + N × periodicity] modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot)

where SFNstart time, slotstart time, and symbolstart time are the SFN, slot, and symbol, respectively, of the first transmission of PUSCH where the configured uplink grant was (re-)initialised.

When a configured grant is released by upper layers, all the corresponding configurations shall be released and all corresponding uplink grants shall be cleared immediately.

The MAC entity shall:

1>
if the configured grant confirmation has been triggered and not cancelled; and

1>
if the MAC entity has UL resources allocated for new transmission:

2>
instruct the Multiplexing and Assembly procedure to generate an Configured Grant Confirmation MAC CE as defined in subclause 6.1.3.7;

2>
cancel the triggered configured grant confirmation.

For a configured grant Type 2, the MAC entity shall clear the configured uplink grant immediately after first transmission of Configured Grant Confirmation MAC CE triggered by the configured grant deactivation.
Retransmissions except for repetition of configured grants use uplink grants addressed to CS-RNTI.

[TS 38.300, clause 10.3]

In the uplink, the gNB can dynamically allocate resources to UEs via the C-RNTI on PDCCH(s). A UE always monitors the PDCCH(s) in order to find possible grants for uplink transmission when its downlink reception is enabled (activity governed by DRX when configured). When CA is configured, the same C-RNTI applies to all serving cells.

In addition, with Configured Grants, the gNB can allocate uplink resources for the initial HARQ transmissions to UEs. Two types of configured uplink grants are defined:

-
With Type 1, RRC directly provides the configured uplink grant (including the periodicity).

-
With Type 2, RRC defines the periodicity of the configured uplink grant while PDCCH addressed to CS-RNTI can either signal and activate the configured uplink grant, or deactivate it; i.e. a PDCCH addressed to CS-RNTI indicates that the uplink grant can be implicitly reused according to the periodicity defined by RRC, until deactivated.

When a configured uplink grant is active, if the UE cannot find its C-RNTI/CS-RNTI on the PDCCH(s), an uplink transmission according to the configured uplink grant can be made. Otherwise, if the UE finds its C-RNTI/CS-RNTI on the PDCCH(s), the PDCCH allocation overrides the configured uplink grant.

Retransmissions other than repetitions are explicitly allocated via PDCCH(s).

When CA is configured, at most one configured uplink grant can be signalled per serving cell. When BA is configured, at most one configured uplink grant can be signalled per BWP. On each serving cell, there can be only one configured uplink grant active at a time. A configured uplink grant for one serving cell can either be of Type 1 or Type 2. For Type 2, activation and deactivation of configured uplink grants are independent among the serving cells. When SUL is configured, a configured uplink grant can only be signalled for one of the 2 ULs of the cell.
7.1.1.6.2.3
Test description

7.1.1.6.2.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 and UM DRB should be established on NR Cell 1.
7.1.1.6.2.3.2
Test procedure sequence

Table 7.1.1.6.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS transmits RRCReconfiguration to configure UL configured grant type 1 in SFN 900, timeDomainOffset is set to 5.
	<--
	RRCReconfiguration
	-
	-

	2
	The UE transmits RRCReconfigurationComplete.
	-->
	RRCReconfigurationComplete
	-
	-

	3
	SS transmits a DL MAC PDU containing 4 RLC SDUs of size 96 bytes in SFN 1022 on UM DRB. (Note 1)
	<--
	MAC PDU (four RLC SDUs)
	-
	-

	4
	Check: Does the UE transmit a MAC PDU containing one RLC SDU in Symbol ‘x0’, Slot y0’, SFN ‘z0’ after the SFN in step 4 wraps around? 
Where 

[(z0 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (y0 × numberOfSymbolsPerSlot) + x0] = (5 × numberOfSymbolsPerSlot + S + 0 × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot). (Note 2)
	-->
	MAC PDU (one RLC SDU)
	1
	P

	5
	Check: Does the UE transmit a MAC PDU containing one RLC SDU in Symbol ‘x1’, Slot y1’, SFN ‘z1’?

Where 

[(z1 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (y1 × numberOfSymbolsPerSlot) + x1] = (5 × numberOfSymbolsPerSlot + S + 1 × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
	-->
	MAC PDU (one RLC SDU)
	1
	P

	6
	SS transmits RRCReconfiguration to configure UL configured grant type 1 in SFN ‘z1 + 1’, timeDomainOffset is set to 35.
	<--
	RRCReconfiguration
	-
	-

	7
	The UE transmits RRCReconfigurationComplete.
	-->
	RRCReconfigurationComplete
	-
	-

	8
	Check: Does the UE transmit a MAC PDU containing one RLC SDU received in step 4 in Symbol ‘x2’, Slot y2’, SFN ‘z2’?

Where 

[(z2 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (y2 × numberOfSymbolsPerSlot) + x2] = (5 × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot), N >= 2.
	-->
	MAC PDU (one RLC SDU)
	2
	F

	9
	Check: Does the UE transmit a MAC PDU containing one RLC SDU in Symbol ‘x3’, Slot y3’, SFN ‘z3’ after the SFN in step 8 wraps around?

Where 

[(z3 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (y3 × numberOfSymbolsPerSlot) + x3] = (35 × numberOfSymbolsPerSlot + S + 0 × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
	-->
	MAC PDU (one RLC SDU)
	2
	P

	10
	Check: Does the UE transmit a MAC PDU containing one RLC SDU in Symbol ‘x4’, Slot y4’, SFN ‘z4’?

Where 

[(z4 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (y4 × numberOfSymbolsPerSlot) + x4] = (35 × numberOfSymbolsPerSlot + S + 1 × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
	-->
	MAC PDU (one RLC SDU)
	2
	P

	11
	After step 10, SS transmits RRCReconfiguration to release UL configured grant type 1 in SFN ‘z4 + 1’. 
	<--
	RRCReconfiguration
	-
	-

	12
	The UE transmits RRCReconfigurationComplete.
	-->
	RRCReconfigurationComplete
	-
	-

	13
	SS transmits a DL MAC PDU containing one RLC SDU of size 96 bytes in SFN ‘z4 + 10’.
	<--
	MAC PDU (one RLC SDU)
	
	

	14
	Check: Does the UE transmit a MAC PDU containing one RLC SDU in Symbol ‘x5’, Slot y5’, SFN ‘z5’?

Where 

[(z5 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (y5 × numberOfSymbolsPerSlot) + x5] = (35 × numberOfSymbolsPerSlot + S + 4 × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
	-->
	MAC PDU (one RLC SDU)
	3
	F

	Note 1:
According to the setting parameters in Table 7.1.1.6.2.3.3-2, TB size for configured grant type 1 is 808 bits, which is enough to allow the UE to transmit one PDU at a time (96 bytes RLC SDU + 1 byte UM RLC Header + 2 bytes MAC Sub PDU header + 2 bytes for short BSR or padding).
Note 2:
S is the starting symbol relatived to the slot of the first PUSCH transmission for new confgiured grant type 1. The value of S can be obtained from TS 38.508-1 Table 4.6.3-93.


7.1.1.6.2.3.3
Specific message contents

Table 7.1.1.6.2.3.3-1: RRCReconfiguration (step 1 and step 6, Table 7.1.1.6.2.3.2-1)

	Derivation path: 38.508-1 [4], Table 4.6.1-3

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      secondaryCellGroup
	CellGroupConfig
	OCTET STRING (CONTAINING CellGroupConfig)
	SA

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.6.2.3.3-2: CellGroupConfig (Table 7.1.1.6.2.3.3-2: RRCReconfiguration)

	Derivation path: 38.331 [12], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  cellGroupId
	1
	
	

	  spCellConfig SEQUENCE{
	
	
	

	    spCellConfigDedicated SEQUENCE{
	
	
	

	      uplinkConfig SEQUENCE {
	
	
	

	        initialUplink SEQUENCE {
	
	
	

	          pucch-Config CHOICE {
	
	
	

	            setup SEQUENCE {
	
	
	

	              schedulingRequestResourceToAddModList {
	
	
	

	                schedulingRequestResourceId
	1
	
	

	                schedulingRequestID
	0
	
	

	                periodicityAndOffset CHOICE {
	
	
	

	                  sl20
	10
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	          configuredGrantConfig CHOICE {
	
	
	

	            setup SEQUENCE {
	
	
	

	              cg-DMRS-Configuration
	DMRS-UplinkConfig
	Reference TS 38.508-1[4], Table 4.6.3-37
	

	              uci-OnPUSCH CHOICE {
	
	
	

	                setup SEQUENCE {
	
	
	

	                  semiStatic SEQUENCE {
	BetaOffsets
	
	

	                    betaOffsetACK-Index1
	9
	
	

	                    betaOffsetACK-Index2
	9
	
	

	                    betaOffsetACK-Index3
	9
	
	

	                    betaOffsetCSI-Part1-Index1
	6
	
	

	                    betaOffsetCSI-Part1-Index2
	6
	
	

	                    betaOffsetCSI-Part2-Index1
	6
	
	

	                    betaOffsetCSI-Part2-Index2
	6
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	              resourceAllocation
	ResourceAllocationType1
	
	

	              powerControlLoopToUse
	n0
	
	

	              p0-PUSCH-Alpha
	1
	
	

	              nrofHARQ-Processes
	16
	
	

	              repK
	n1
	
	

	              periodicity
	Sym40x14
	
	15kHz

	              periodicity
	Sym80x14
	
	30kHz

	              periodicity
	Sym160x14
	
	60kHz

	              periodicity
	Sym320x14
	
	120kHz

	              rrc-ConfiguredUplinkGrant SEQUENCE{
	
	
	

	                timeDomainOffset
	5
	
	For Step 1

	
	35 
	
	For Step 6

	                timeDomainAllocation
	0
	Reference TS 38.508 [4], Table 4.6.3-93
	

	                frequencyDomainAllocation
	FFS
	BIT STRING (SIZE(18), Equal to

NBWPsize * (LRB-1) + RBstart), where 

LRB = 2 PRB, 

RBstart (FFS), 

NBWPsize (FFS)
	FR1_FDD, FR1_TDD

	                frequencyDomainAllocation
	FFS
	BIT STRING (SIZE(18), Equal to

NBWPsize * (LRB-1) + RBstart), where 

LRB=9 PRB, 

RBstart (FFS), 

NBWPsize (FFS)
	FR2_TDD

	                antennaPort
	FFS
	
	

	                precodingAndNumberOfLayers
	0
	
	

	                srs-ResourceIndicator
	FFS
	
	

	                mcsAndTBS
	18
	
	FR1_FDD, FR1_TDD

	
	25
	
	FR2_TDD

	                pathlossReferenceIndex
	0
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  physicalCellGroupConfig SEQUENCE {
	
	
	

	    cs-RNTI CHOICE {
	
	
	

	      setup SEQUENCE{
	
	
	

	        RNTI-Value
	‘FFE0’H
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  macCellGroupConfig SEQUENCE {
	
	
	

	    drx-Config
	Not Present
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.6.3.3.3-3: RRCReconfiguration (step 11, Table 7.1.1.6.3.3.2-1)

	Derivation path: 38.508-1 [4], Table 4.6.1-3

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      FFS
	FFS
	OCTET STRING (CONTAINING CellGroupConfig)
	SA

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.6.3.3.3-4: CellGroupConfig (Table 7.1.1.6.3.3.3-3: RRCReconfiguration)
	Derivation path: 38.331 [12], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  cellGroupId
	1
	
	

	  spCellConfig SEQUENCE{
	
	
	

	    spCellConfigDedicated SEQUENCE{
	
	
	

	      uplinkConfig SEQUENCE {
	
	
	

	        initialUplink SEQUENCE {
	
	
	

	          configuredGrantConfig CHOICE {
	
	
	

	            release
	Null
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


<End>
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