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<Start of modified section 1>
7.1.1.3.14	Correct Handling of UL HARQ process / PUSCH Repetition Type A enhancement
[bookmark: _Toc21103106][bookmark: _Toc29233444][bookmark: _Toc29462049][bookmark: _Toc36158026]7.1.1.3.14.1	Correct Handling of UL HARQ process / PUSCH Repetition Type A enhancement / Increased maximum repetition number / dynamic grant
7.1.1.3.14.1.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state and supporting dynamic indication of increased maximum number of PUSCH Type A repetitions.}
ensure that {
  when { UE has data available for transmission, UE receives an UL Grant with toggled NDI which also indicates numberOfRepetitionsExt-r17 > 16 }
    then { UE transmits a new MAC PDU and repeats sending the MAC PDU in the next numberOfRepetitionsExt-r17-1 slots after first transmission and selects the redundancy version correctly }
            }

7.1.1.3.14.1.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.214 clauses 6.1.2.1 and 6.1.4, TS 38.321 clauses 5.4.1, 5.4.2.1 and 5.4.2.2. Unless otherwise stated these are Rel-17 requirements.
[TS 38.214, clause 6.1.2.1]
When the UE is scheduled to transmit a transport block and no CSI report by a DCI or by a RAR UL grant or fallbackRAR UL grant, or the UE is scheduled to transmit a transport block and a CSI report(s) on PUSCH by a DCI, the 'Time domain resource assignment' field value m of the DCI or the PUSCH time resource allocation field value m of the RAR UL grant or of the fallbackRAR UL grant provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in Clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, the PUSCH mapping type, the number of slots used for TBS determination (if numberOfSlotsTBoMS is present in the resource allocation table), and the number of repetitions (if numberOfRepetitions is present in the resource allocation table) to be applied in the PUSCH transmission.
…
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 (repetition Type A only)
	0
	{4,…,14}
	{4,…,14} 
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14} for repetition Type A, {1,…,27} for repetition Type B
	{0,…, 11}
	{1,…,12}
	{1,…,12} for repetition Type A, {1,…,23} for repetition Type B



…
[bookmark: _Hlk505671590]For PUSCH repetition Type A, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, the number of repetitions K is determined as
-	if numberOfRepetitions is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions;
-	elseif the UE is configured with pusch-AggregationFactor, the number of repetitions K is equal to pusch-AggregationFactor; 
-	otherwise K=1.
-	the number of slots used for TBS determination N is equal to 1.
…
For unpaired spectrum:
-	Otherwise, the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
…
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
… 
For PUSCH repetition Type A, in case K>1, 
-	If the PUSCH is scheduled by DCI format 0_1 or 0_2
…
-	Otherwise, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot. 
…
For a PUSCH transmission scheduled by DCI format 0_1, or 0_2, or 0_0 with CRC scrambled by TC-RNTI, the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …  -1, is determined according to table 6.1.2.1-2. 
…
Table 6.1.2.1-2: Redundancy version for PUSCH transmission
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion (repetition Type A) or TB processing over multiple slots) or nth actual repetition (repetition Type B)

	
	((n-(n mod N))/N) mod 4 = 0
	((n-(n mod N))/N) mod 4 = 1
	((n-(n mod N))/N) mod 4 = 2
	((n-(n mod N))/N) mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3



For PUSCH repetition Type A and TB processing over multiple slots, a PUSCH transmission in a slot of a multi-slot PUSCH transmission is omitted according to the conditions in Clause 9, Clause 11.1, Clause 11.2A, Clause 15 and Clause 17.2 of [6, TS 38.213]. 
[TS 38.214, clause 6.1.4]
To determine the modulation order, target code rate, redundancy version and transport block size for the physical uplink shared channel, the UE shall first
-	read the 5-bit modulation and coding scheme field [image: ]in the DCI to determine the modulation order [image: ] and target code rate (R) based on the procedure defined in Subclause 6.1.4.1
-	read redundancy version field (rv) in the DCI to determine the redundancy version, and 
-	[check the "CSI request" bit field]
and second
-	the UE shall use the number of layers [image: ], the total number of allocated PRBs [image: ] to determine the transport block size based on the procedure defined in Subclause 6.1.4.2.
[TS 38.321, clause 5.4.1]
Uplink grant is either received dynamically on the PDCCH, in a Random Access Response, configured semi-persistently by RRC or determined to be associated with the PUSCH resource of MSGA as specified in clause 5.1.2a. 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. An uplink grant addressed to CS-RNTI with NDI = 0 is considered as a configured uplink grant. An uplink grant addressed to CS-RNTI with NDI = 1 is considered as a dynamic uplink grant.
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 or a running cg-SDT-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
…
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>	deliver the uplink grant and the associated HARQ information to the HARQ entity.
…
[TS 38.321, clause 5.4.2.1]
The MAC entity includes a HARQ entity for each Serving Cell with configured uplink (including the case when it is configured with supplementaryUplink), which maintains a number of parallel HARQ processes.
The number of parallel UL HARQ processes per HARQ entity is specified in TS 38.214 [7].
Each HARQ process supports one TB.
Each HARQ process is associated with a HARQ process identifier. For UL transmission with UL grant in RA Response or for UL transmission for MSGA payload, HARQ process identifier 0 is used.
…
The maximum number of transmissions of a TB within a bundle of the dynamic grant or configured grant or the uplink grant received in a MAC RAR is given by REPETITION_NUMBER as follows:
-	For a dynamic grant, REPETITION_NUMBER is set to a value provided by lower layers, as specified in clause 6.1.2.1 of TS 38.214 [7];
…
If REPETITION_NUMBER > 1, after the first transmission within a bundle, at most REPETITION_NUMBER – 1 HARQ retransmissions follow within the bundle. For both dynamic grant and configured uplink grant, and uplink grant received in a MAC RAR bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle, HARQ retransmissions are triggered without waiting for feedback from previous transmission according to REPETITION_NUMBER for a dynamic grant or configured uplink grant or uplink grant received in a MAC RAR unless they are terminated as specified in clause 6.1 of TS 38.214 [7]. Each transmission within a bundle is a separate uplink grant delivered to the HARQ entity.
For each transmission within a bundle of the dynamic grant or uplink grant received in a MAC RAR, the sequence of redundancy versions is determined according to clause 6.1.2.1 of TS 38.214 [7]. For each transmission within a bundle of the configured uplink grant, the sequence of redundancy versions is determined according to clause 6.1.2.3 of TS 38.214 [7].
For each uplink grant, the HARQ entity shall:
1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
2>	if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
…
3>	if a MAC PDU to transmit has been obtained:
4>	if the uplink grant is not a configured grant configured with autonomousTx; or
4>	if the uplink grant is a prioritized uplink grant:
5>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
5>	instruct the identified HARQ process to trigger a new transmission;
…
2>	else (i.e. retransmission):
…
3>	else:
4>	deliver the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process;
4>	instruct the identified HARQ process to trigger a retransmission;
….
[TS 38.321, clause 5.4.2.2]
Each HARQ process is associated with a HARQ buffer.
New transmissions are performed on the resource and with the MCS indicated on PDCCH or indicated in the Random Access Response (i.e. MAC RAR or fallbackRAR), or signalled in RRC or determined as specified in clause 5.1.2a for MSGA payload. Retransmissions are performed on the resource and, if provided, with the MCS indicated on PDCCH, or on the same resource and with the same MCS as was used for last made transmission attempt within a bundle, or on stored configured uplink grant resources and stored MCS when cg-RetransmissionTimer or cg-SDT-RetransmissionTimer is configured. If cg-RetransmissionTimer is configured, retransmissions with the same HARQ process may be performed on any configured grant configuration if the configured grant configurations have the same TBS. If cg-SDT-RetransmissionTimer is configured, retransmission for the initial CG-SDT transmission with the same HARQ process may be performed on any configured grant configuration if the configured grant configurations have the same TBS.
…
If the HARQ entity requests a new transmission for a TB, the HARQ process shall:
1>	store the MAC PDU in the associated HARQ buffer;
1>	store the uplink grant received from the HARQ entity;
1>	generate a transmission as described below.
If the HARQ entity requests a retransmission for a TB, the HARQ process shall:
1>	store the uplink grant received from the HARQ entity;
1>	generate a transmission as described below.
To generate a transmission for a TB, the HARQ process shall:
…
1>	if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer or the MSGA buffer:
2>	if there are neither NR sidelink transmission nor transmission of V2X sidelink communication at the time of the transmission; or
…
3>	instruct the physical layer to generate a transmission according to the stored uplink grant.
…
7.1.1.3.14.1.3	Test description
7.1.1.3.14.1.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.1.0 except that DRB is configured in RLC AM mode according to Table 7.1.1.3.14.1.3.1-1.
[bookmark: _Hlk110889571]Table 7.1.1.3.14.1.3.1-1: RLC parameters
	t-PollRetransmit
	ms80



7.1.1.3.14.1.3.2	Test procedure sequence
Table 7.1.1.3.14.1.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS transmits an RRCReconfiguration message to config PUSCH TDRA table including numberOfRepetitionsExt-r17.

NOTE: For EN-DC. the RRCReconfiguration message is embedded in RRCConnectionReconfiguration specified in 36.508 [7] Table 4.6.1-8 with condition EN-DC_EmbedNR_RRCRecon.
	<---
	NR RRC: RRCReconfiguration
	-
	-

	2
	UE transmits an RRCReconfigurationComplete message.

NOTE: For EN-DC, the RRCReconfigurationComplete message is embedded in RRCConnectionReconfigurationComplete specified in 36.508 [7] Table 4.6.1-9 with condition MCG_and_SCG
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	3
	The SS transmits a valid MAC PDU containing one RLC PDU.
	<---
	MAC PDU
	-
	-

	4
	The UE transmits a Scheduling Request.
	-->
	Scheduling Request
	-
	-

	5
	The SS allocates an UL Grant which satisfies following conditions:
· sufficient to transmit the MAC SDU to loop back in a slot (denote as slot n1);
· HARQ process number indicates HARQ process #1;
· NDI indicates new transmission;
· RV indicates rvID = 0;
· TDRA indicates the 1st entry in pusch-TimeDomainAllocationList
	<--
	DCI format 0_1
	-
	-

	6
	Check: Does the UE transmit a MAC PDU including one RLC SDU, in HARQ process 1 and in slot n1+4 and repeat transmitting this MAC PDU in every slot which is suitable for UL transmission in the next consecutive 19 slots with same resource allocation but different redundancy version?

NOTE: The redundancy version for the first transmission and all possible repetitions are set in the following order {0, 2, 3, 1} according to TS 38.214 [15] Table 6.1.2.1-2, first row. Usage of correct redundancy version is implicitely checked upon correct decoding by the SS of the UE UL repetitions
	-->
	MAC PDU
	1
	P

	7
	SS transmits a MAC PDU containing an RLC STATUS PDU acknowledging the reception of the AMD PDU in step 3.
	<--
	MAC PDU (RLC STATUS PDU)
	-
	

	8
	The SS transmits a valid MAC PDU containing one RLC PDU.
	<---
	MAC PDU
	-
	-

	9
	The UE transmits a Scheduling Request.
	-->
	Scheduling Request
	-
	-

	10
	The SS allocates an UL Grant which satisfies following conditions:
· sufficient to transmit the MAC SDU to loop back in a slot (denote as slot n2);
· HARQ process number indicates HARQ process #1;
· NDI indicates new transmission;
· RV indicates rvID = 2;
· TDRA indicates the 2nd entry in pusch-TimeDomainAllocationList
	<--
	DCI format 0_1
	-
	-

	11
	Check: Does the UE transmit a MAC PDU including one RLC SDU, in HARQ process 1 and in slot n2+4 and repeat transmitting this MAC PDU in every slot which is suitable for UL transmission in the next consecutive 31 slots with same resource allocation but different redundancy version?

NOTE: The redundancy version for the first transmission and all possible repetitions are set in the following order {2, 3, 1, 0} according to TS 38.214 [15] Table 6.1.2.1-2, second row. Usage of correct redundancy version is implicitely checked upon correct decoding by the SS of the UE UL repetitions
	-->
	MAC PDU
	1
	P

	12
	SS transmits a MAC PDU containing an RLC STATUS PDU acknowledging the reception of the AMD PDU in step 8.
	<--
	MAC PDU (RLC STATUS PDU)
	-
	



7.1.1.3.14.1.3.3	Specific message contents
Table 7.1.1.3.14.1.3.3-1: RRCReconfiguration (Step 1, Table 7.1.1.3.14.1.3.2-1)
	Derivation Path: 38.508-1 [4], Table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      secondaryCellGroup
	CellGroupConfig
	Table 7.1.1.3.14.1.3.3-2
	EN-DC

	
	Not present
	
	NR

	      nonCriticalExtension
	Not present
	
	EN-DC

	      nonCriticalExtension SEQUENCE {
	
	
	NR

	        masterCellGroup
	CellGroupConfig
	Table 7.1.1.3.14.1.3.3-2
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.3.14.1.3.3-2: CellGroupConfig (Table 7.1.1.3.14.1.3.3-1)
	Derivation Path: 38.508-1 [4], Table 4.6.3-19

	Information Element
	Value/remark
	Comment
	Condition

	cellGroupConfig::= SEQUENCE {
	
	
	

	  cellGroupId
	0
	
	NR

	
	1
	
	EN-DC

	  spCellConfig SEQUENCE {
	
	
	

	    servCellIndex
	Not present
	
	NR

	
	1
	
	EN-DC

	    spCellConfigDedicated SEQUENCE {
	
	
	

	      servingCellConfig 
	ServingCellConfig
	Table 7.1.1.3.14.1.3.3-3
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.3.14.1.3.3-3: ServingCellConfig (Table 7.1.1.3.14.1.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  uplinkConfig SEQUENCE {
	
	
	

	    initialUplinkBWP SEQUENCE {
	
	
	

	      pusch-Config CHOICE {
	
	
	

	        setup SEQUENCE {
	
	
	

	          pusch-TimeDomainAllocationListDCI-0-1-r16 CHOICE {
	
	
	

	            setup
	PUSCH-TimeDomainResourceAllocationList
	Table 7.1.1.3.14.1.3.3-4
	

	          }
	
	
	

	          pusch-RepTypeIndicatorDCI-0-1-r16
	pusch-RepTypeA
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.1.3.14.1.3.3-4: PUSCH-TimeDomainResourceAllocationList (Table 7.1.1.3.14.1.3.3-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-122A

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-TimeDomainResourceAllocationList-r16 ::= SEQUENCE (SIZE(1..maxNrofUL-Allocations-r16)) OF PUSCH-TimeDomainResourceAllocation-r16
	2 entries
	
	

	[bookmark: _Hlk133390894]  PUSCH-TimeDomainResourceAllocation-r16[1] SEQUENCE {
	
	entry 1
	

	    puschAllocationList-r16 SEQUENCE (SIZE(1..maxNrofMultiplePUSCHs-r16)) OF PUSCH-Allocation-r16 {
	1 entry
	
	

	      PUSCH-Allocation-r16[1] SEQUENCE {
	
	entry 1
	

	        numberOfRepetitionsExt-r17
	n20
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  PUSCH-TimeDomainResourceAllocation-r16[2] SEQUENCE {
	
	entry 2
	

	    puschAllocationList-r16 SEQUENCE (SIZE(1..maxNrofMultiplePUSCHs-r16)) OF PUSCH-Allocation-r16 {
	1 entry
	
	

	      PUSCH-Allocation-r16[1] SEQUENCE {
	
	entry 1
	

	        numberOfRepetitionsExt-r17
	n32
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



[bookmark: _Hlk42806978]Table 7.1.1.3.14.1.3.3-5: Physical layer parameters for DCI format 0_1 (Step 5 & 10, Table 7.1.1.3.14.1.3.2-1)
	Derivation path: TS 38.508-1 [4] Table 4.3.6.1.1.2-1

	Parameter
	Value
	Value in binary
	Condition

	Time domain resource assignment
	Indicating the 1st entry of pusch-TimeDomainAllocationListDCI-0-1-r16 to be used.
	“0”
	Step 5

	
	Indicating the 2nd entry of pusch-TimeDomainAllocationListDCI-0-1-r16 to be used.
	“1”
	Step 10

	Redundancy version
	RV #0 to be used
	“00”
	Step 5

	
	RV #2 to be used
	“10”
	Step 10



<End of modified section 1>
image1.wmf
(

)

MCS

I


image2.wmf
(

)

m

O


image3.wmf
(

)

u


image4.wmf
(

)

PRB

n


