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<Start of Changes>
7.1.3.18
Short TTI / Correct handling of DL assignment/ Collision handling
7.1.3.18.1
sTTI combination {slot, slot} / Correct handling of DL assignment / Collision handling
7.1.3.18.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives downlink assignment on DMRS-based SPDCCH and receives data for slot-based PDSCH transmission in the associated slot 0 of SF-NUM n }

    then { UE sends a HARQ feedback in the slot 0 of SF-NUM n+2 }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives downlink assignment on DMRS-based SPDCCH and receives data for slot-based PDSCH transmission in the associated slot 0 of SF-NUM m }

    then { UE sends a HARQ feedback in the slot 0 of SF-NUM m+2 }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives PDSCH transmission in SF-NUM x and receives slot-based PDSCH transmission in the associated slot 0 of SF-NUM x+2 and configured spatial bundling for PUCCH }

    then { UE sends a HARQ feedback for legacy PDSCH and slot-based PDSCH transmission based on spatial bundling in the slot 0 of SF-NUM x+4 }

            }

(4)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives UL grant for UL-SCH resources in SF-NUM y and receives slot-based PDSCH transmission in the associated slot 0 of SF-NUM y+2 }

    then { UE sends a HARQ feedback for slot-based PDSCH transmission in the slot 0 of SF-NUM y+4 and drops PUSCH transmission }

            }

7.1.3.18.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.213 clause 5.3.1, TS 36.321 clause 7.7, TS 36.211 clause 6.8C.1 and TS 36.213 clause 10.1.

[TS 36.213, clause 5.3.1]   

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.

When the MAC entity has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH and for each Serving Cell:

-
if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, or Temporary C‑RNTI:

-
if this is the first downlink assignment for this Temporary C-RNTI:

-
consider the NDI to have been toggled.

-
if the downlink assignment is for the MAC entity's C-RNTI and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's Semi-Persistent Scheduling C-RNTI or a configured downlink assignment:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

-
else, if a downlink assignment for this TTI has been received for this Serving Cell on the PDCCH for the MAC entity's Semi-Persistent Scheduling C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

…
[TS 36.321, clause 7.7]

For each serving cell, in case of FDD configuration not configured with subframeAssignment-r15 and in case of Frame Structure Type 3 configuration on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to 8 subframes. For each serving cell, in case of TDD configuration or FDD with subframeAssignment-r15 configured on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in clauses 10.1 and 10.2 of TS 36.213 [2], and for an RN configured with rn-SubframeConfig, as specified in TS 36.331 [8] and not suspended, as indicated in Table 7.5.1-1 of TS 36.216 [11].

For each serving cell, for HARQ processes scheduled using short TTI (TS 36.331 [8]) the HARQ RTT is set to 8 TTIs if the TTI length is one slot or if proc-Timeline is set to n+4 set1, to 12 TTIs if proc-Timeline is set to n+6 set1 or n+6 set2 and to 16 TTIs if proc-Timeline is set to n+8 set2 for FDD and Frame Structure Type 3.

For TDD short TTI the HARQ RTT is set to k + 4 TTIs, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in clauses 10.1 and 10.2 of TS 36.213 [2].

…

[TS 36.211, clause 6.8C.1]

The short physical downlink control channel (SPDCCH) carries scheduling assignments and other control information for subslot PDSCH, slot-PDSCH, subslot-PUSCH, and slot-PUSCH. A SPDCCH is transmitted using an aggregation of one or several consecutive short control channel elements (SCCEs) where each SCCE consists of multiple short resource element groups (SREGs), defined in clause 6.2.4B. The number of resource elements used for one SPDCCH depends on the SPDCCH format as given by Table 6.8C.1-2 and the number of SREGs per SCCE is given by Table 6.8C.1-1. 

Table 6.8C.1-1: Number of SREGs per SCCE, 
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	CRS based SPDCCH
	4

	DMRS based SPDCCH
	4 for a 2-symbol SPDCCH1
6 for a 3-symbol SPDCCH1

	NOTE 1: 
see table 6.8C.5-1 and table 6.8C.5-2


Table 6.8C.1-2: Supported SPDCCH formats

	SPDCCH format
	Number of SCCEs for one SPDCCH, 
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	0
	1

	1
	2

	2
	4

	3
	8


A UE shall monitor multiple SPDCCHs as defined in 3GPP TS 36.213 [4]. One or two resource sets which a UE shall monitor for SPDCCH transmissions in a slot/subslot can be configured. The SPDCCH can use either localized or distributed transmission. All SPDCCH candidates in SPDCCH set 
[image: image4.wmf]m

X

 use either only localized or only distributed transmission as configured by higher layers (see transmissionType in 3GPP TS 36.331 [9]). Similarly, all SPDCCH candidates in SPDCCH set 
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 use either only CRS-based demodulation or only DMRS-based demodulation as configured by higher layers (see spdcch-SetReferenceSig in 3GPP TS 36.331 [9]). For a resource set with CRS-based SPDCCH, the distributed transmission is implemented at the SREG level, i.e. in the SCCE-to-SREG mapping. For a resource set with DMRS-based SPDCCH, the distributed transmission is implemented at the SCCE level, i.e. in the SPDCCH candidate-to-SCCE mapping.

…

[TS 36.213, clause 10.1]

For a serving cell, and a UE configured with higher layer parameter shortTTI, in case of a collision between a subframe-PUCCH and slot/subslot-PUCCH in a subframe, the subframe-PUCCH transmission is dropped. If the slot/subslot-PUCCH coincides with a SR transmission instance, SR that was prepared as part of the subframe-PUCCH transmission is transmitted on the slot/subslot-PUCCH in case SR is not already prepared for the slot/subslot-PUCCH. Otherwise, the SR that was prepared as part of the subframe-PUCCH transmission is not transmitted on that slot/subslot-PUCCH. The UE shall transmit the HARQ-ACK response associated with the subframe-PUCCH using the slot/subslot-PUCCH (as defined in Subclause 7.3). The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response associated with the subframe-PUCCH

-
in case subslot-PUCCH is used

-
in case slot-PUCCH is used if bundling is configured for the cell (see spatialBundlingPUCCH in 3GPP TS 

…

For a serving cell, and a UE configured with higher layer parameter ul-STTI-Length, if the UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-PUSCH and/or subframe-PUCCH collide(s) with slot/subslot-PUCCH, the UE is not expected to transmit either of subframe-PUSCH or subframe-PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-PUSCH/PUCCH using the slot/subslot-PUCCH (as defined in Subclause 7.3).

<Unchanged Text Skipped>
7.1.3.19
Short TTI / Correct handling of DL assignment / HARQ sharing between PDSCH and slot/subslot-PDSCH
7.1.3.19.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state and having sent a NACK feedback }

ensure that {

  when { UE receives downlink assignment on the PDCCH with NDI not toggled, and the previous PDSCH transmission of the transport block is scheduled by the downlink assignment on SPDCCH }

    then { UE sends a HARQ ACK on the corresponding HARQ process }

            }

7.1.3.19.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.213 clause 5.3.1 and 3GPP TS 36.213 clause 7.1.

[TS 36.213, clause 5.3.1]

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.

When the MAC entity has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH and for each Serving Cell:

-
if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, or Temporary C‑RNTI:

-
if this is the first downlink assignment for this Temporary C-RNTI:

-
consider the NDI to have been toggled.

-
if the downlink assignment is for the MAC entity's C-RNTI and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's Semi-Persistent Scheduling C-RNTI or a configured downlink assignment:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

-
else, if a downlink assignment for this TTI has been received for this Serving Cell on the PDCCH for the MAC entity's Semi-Persistent Scheduling C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

…
[TS 36.213, clause 7.1]

For a serving cell, if the UE is configured with higher layer parameter shortTTI, the UE is not expected to receive 

-
PDSCH data transmissions signalled via PDCCH/SPDCCH of the serving cell with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G for a transport block corresponding to a HARQ process with NDI not toggled if the previous PDSCH transmission of the transport block was signalled via PDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI with DCI format other than DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G when the number of codewords for the previous PDSCH transmissions is two or the transport block size is more than the maximum transport block size supported for slot/subslot-PDSCH transmission. 

…
7.1.3.19.3
Test description

7.1.3.19.3.1
Pre-test conditions

System Simulator:

· Cell 1

-
RRC Connection Reconfiguration (preamble: Table 4.5.3.3-1, step 8) using parameters as specified in Table 7.1.3.19.3.3-1

UE:

-
None

Preamble:

-
The generic procedure to get UE in test state Loopback Activated (State 4) according to TS 36.508 clause 4.5 is executed, with all the parameters as specified in the procedure except that the RLC SDU size is set to return no data in uplink.

7.1.3.19.3.2
Test procedure sequence

Table 7.1.3.19.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS indicates a new transmission on the SPDCCH by using DCI format 7-1B.
	<--
	SPDCCH
	-
	-

	2
	The SS transmits a MAC PDU with the CRC calculated in such a way that it will result in CRC error on UE side.
	<--
	MAC PDU(initial transmission)
	-
	-

	3
	Check: Does the UE transmit a HARQ NACK?
	-->
	HARQ NACK
	1
	P

	4
	The SS indicates a retransmission on the PDCCH by using DCI format 1B with the same assignment of MCS and PRBs as DCI format 7-1B in step 1.
	<--
	PDCCH
	-
	-

	5
	The SS transmits the same MAC PDU as in step 1 with the CRC calculated in such a way that it will result in CRC pass on UE side.
	<--
	MAC PDU(retransmission)
	-
	-

	6
	Check: Does the UE transmit any HARQ ACK?
	-->
	HARQ ACK
	1
	P


7.1.3.19.3.3
Specific Message Contents

Table 7.1.3.19.3.3-1: RRCConnectionReconfiguration (preamble: Table 4.5.3.3-1, step 8)

	Derivation path: 36.508 table 4.8.2.1.5-1

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig SEQUENCE {
	
	
	

	            timeAlignmentTimerDedicated
	Infinity
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.19.3.3-2: PhysicalConfigDedicated-DEFAULT (preamble)

	Derivation Path: 36.508 Table 4.8.2.1.6-1 with condition Short-TTI 

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  PhysicalConfigDedicatedSTTI-r15 SEQUENCE {
	
	
	

	    shortTTI-r15 SEQUENCE {
	
	
	FDD_subslot

	      dl-STTI-Length-r15
	subslot
	
	

	      ul-STTI-Length-r15
	subslot
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


	Condition
	Explanation

	FDD_subslot
	FDD cell environment and UEs supporting {subslot, subslot} combination


7.1.3.20
Short TTI / Correct handling of DL assignment / multiplexing of SPDCCH and slot/subslot-PDSCH
7.1.3.20.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives downlink assignment with L1-based dynamic SPDCCH reuse indication and receives data in the associated RBs }

    then { UE sends a HARQ ACK on the corresponding HARQ process }

            }

7.1.3.20.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.213 clause 5.3.1 and 3GPP TS 36.211 clause 6.4.2. 
[TS 36.213, clause 5.3.1]

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.

When the MAC entity has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH and for each Serving Cell:

-
if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, or Temporary C‑RNTI:

-
if this is the first downlink assignment for this Temporary C-RNTI:

-
consider the NDI to have been toggled.

-
if the downlink assignment is for the MAC entity's C-RNTI and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's Semi-Persistent Scheduling C-RNTI or a configured downlink assignment:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

-
else, if a downlink assignment for this TTI has been received for this Serving Cell on the PDCCH for the MAC entity's Semi-Persistent Scheduling C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

…
[TS 36.211, clause 6.4.2]

For slot or subslot-based PDSCH, in this specification referred to as slot-PDSCH and subslot-PDSCH respectively, the following additions and exceptions hold in addition to those in clause 6.4:

-
For PDSCH associated with UE-specific reference signals, 

-
the PDSCH shall only be mapped to physical resource blocks in frequency domain assigned for PDSCH transmission where the assignment maps to both physical resource blocks of a PRG. 

-
the subslot-PDSCH shall not be mapped to the physical resource blocks of a PRG in case the resource elements of the associated SPDCCH are mapped to those physical resource blocks.

-
In addition, the following additions and exceptions related to L1 signalling and/or higher layer configuration controlling rate-matching around SPDCCH resources hold: 

-
PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter rateMatchingMode indicating ‘m2’ if either this SPDCCH resource set is not configured with higher layer parameter spdcch-L1-ReuseIndication or it is configured with higher layer parameter spdcch-L1-ReuseIndication ‘n1’ or ‘n2’ indicating ‘0’ for the SPDCCH resource set.
-
PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter rateMatchingMode indicating ‘m3’ if the SPDCCH associated with PDSCH is found in this SPDCCH resource set and if either this SPDCCH resource set is not configured with higher layer parameter spdcch-L1-ReuseIndication or it is configured with higher layer parameter spdcch-L1-ReuseIndication ‘n1’ or ‘n2’ indicating ‘0’ for the SPDCCH resource set. If the SPDCCH associated with PDSCH is found on a candidate belonging to two SPDCCH resource sets, the SPDCCH is assumed to be found in both SPDCCH resource sets. 
-
PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter rateMatchingMode indicating ‘m4’ if the SPDCCH associated with PDSCH is not found in this SPDCCH resource set and if either this SPDCCH resource set is not configured with higher layer parameter spdcch-L1-ReuseIndication or it is configured with higher layer parameter spdcch-L1-ReuseIndication ‘n1’ or ‘n2’ indicating ‘0’ for the SPDCCH resource set. 
-
PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter spdcch-L1-ReuseIndication ‘n0’ if the bit of the Used/Unused SPDCCH resource indication field corresponding to this SPDCCH resource set in the DCI format 7 associated with PDSCH is set to 1. 
-
PDSCH is not mapped to resource elements belonging to SCCE#0 to SCCE#
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of a SPDCCH resource set configured with higher layer parameter spdcch-L1-ReuseIndication ‘n1’ or ‘n2’ indicating ‘2’ for the SPDCCH resource set if the most significant bit of the Used/Unused SPDCCH resource indication field in the DCI format 7 associated with PDSCH is set to 1.

-
PDSCH is not mapped to resource elements belonging to SCCE#
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 of a SPDCCH resource set configured with higher layer parameter spdcch-L1-ReuseIndication ‘n1’ or ‘n2’ indicating ‘2’ for the SPDCCH resource set if the least significant bit of the Used/Unused SPDCCH resource indication field in the DCI format 7 associated with PDSCH is set to 1.

-
It should be noted that not mapping PDSCH to resource elements belonging to a SPDCCH resource set holds irrespective of other indications (spdcch-L1-ReuseIndication or rateMatchingMode) associated with other SPDCCH resource sets (if configured). 

-
For a UE with the higher-layer parameter blindSlotSubslotPDSCH-Repetitions set to TRUE and PDSCH associated with a downlink assignment sent on PDCCH/SPDCCH with DCI format 7 indicating [image: image10.png]


 transmissions, the rate-matching around SPDCCH resources if applicable for PDSCH in the [image: image12.png]


 valid slots/subslots following the slot/subslot containing the downlink assignment follows 

-
the rate-matching around SPDCCH resources of the PDSCH in the slot/subslot containing the downlink assignment, if the DCI format 7 indicating [image: image14.png]


 transmissions is received on SPDCCH.

-
the rate-matching around SPDCCH resources of the PDSCH in the SPDCCH resource set according to rateMatchingMode indicating ‘m2’, if configured by higher layers, if the DCI format 7 indicating [image: image15.png]


 transmissions is received on PDCCH. For other configurations of rateMatchingMode, no rate-matching around SPDCCH resources for PDSCH in the [image: image17.png]


 valid slots/subslots following the PDCCH with DCI format 7 indicating [image: image19.png]


 PDSCH transmissions is applied.

7.1.3.20.3
Test description

7.1.3.20.3.1
Pre-test conditions

System Simulator:

· Cell 1

-
RRC Connection Reconfiguration (preamble: Table 4.5.3.3-1, step 8) using parameters as specified in Table 7.1.3.20.3.3-1

UE:

· None

Preamble:

-
The generic procedure to get UE in test state Loopback Activated (State 4) according to TS 36.508 clause 4.5 is executed, with all the parameters as specified in the procedure except that the RLC SDU size is set to return no data in uplink.

7.1.3.20.3.2
Test procedure sequence

Table 7.1.3.20.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a downlink assignment with SPDCCH mapped onto SCCE#2 at aggregation level 1.
	<--
	DCI: (DCI Format 7-1B defined in TS 36.508 Table 4.3.6.1.3-16with following exceptions: used/unused SPDCCH resource = ‘01’)
	-
	-

	2
	The SS transmits a MAC PDU (containing an RLC PDU) on REs belonging to SCCE#0 to SCCE#
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 of the configured SPDCCH RB set.
	<--
	MAC PDU
	-
	-

	3
	Check: Does the UE send any HARQ ACK on PUCCH?
	-->
	HARQ ACK
	1
	P

	Note 1: 
If the used/unused SPDCCH resource indication field set to ‘x0’, PDSCH can map to unused resource elements belonging to SCCE#
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 of the configured SPDCCH RB set.


7.1.3.20.3.3
Specific Message Contents

Table 7.1.3.20.3.3-1: RRCConnectionReconfiguration (preamble: Table 4.5.3.3-1, step 8)

	Derivation path: 36.508 table 4.8.2.1.5-1

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig SEQUENCE {
	
	
	

	            timeAlignmentTimerDedicated
	Infinity
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.20.3.3-2: PhysicalConfigDedicated-DEFAULT (preamble)

	Derivation Path: 36.508 Table 4.8.2.1.6-1 with condition Short-TTI 

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  PhysicalConfigDedicatedSTTI-r15 SEQUENCE {
	
	
	

	    shortTTI-r15 SEQUENCE {
	
	
	FDD_subslot

	      dl-STTI-Length-r15
	subslot
	
	

	      ul-STTI-Length-r15
	subslot
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


	Condition
	Explanation

	FDD_subslot
	FDD cell environment and UEs supporting {subslot, subslot} combination


7.1.3.21
Short TTI / Correct handling of DL assignment / DMRS sharing 

7.1.3.21.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives a downlink assignment indicating the absence of the UE-specific reference in subslot n where n!=0, and a downlink assignment indicating the presence of the UE-specific reference in subslot n-1 }

    then { UE decodes the PDSCH data using the UE-specific reference in subslot n-1 and sends a HARQ ACK on the corresponding HARQ process }

            }

7.1.3.21.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.213 clause 5.3.1 and 3GPP TS 36.213 clause 7.1. 
[TS 36.213, clause 5.3.1]   

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.

When the MAC entity has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH and for each Serving Cell:

-
if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, or Temporary C‑RNTI:

-
if this is the first downlink assignment for this Temporary C-RNTI:

-
consider the NDI to have been toggled.

-
if the downlink assignment is for the MAC entity's C-RNTI and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's Semi-Persistent Scheduling C-RNTI or a configured downlink assignment:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

-
else, if a downlink assignment for this TTI has been received for this Serving Cell on the PDCCH for the MAC entity's Semi-Persistent Scheduling C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

…

[TS 36.213, clause 7.1]

For a serving cell, if the UE is configured with higher layer parameter shortTTI, the UE is not expected to receive 

-
PDSCH data transmissions signalled via PDCCH/SPDCCH of the serving cell with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G for a transport block corresponding to a HARQ process with NDI not toggled if the previous PDSCH transmission of the transport block was signalled via PDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI with DCI format other than DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G when the number of codewords for the previous PDSCH transmissions is two or the transport block size is more than the maximum transport block size supported for slot/subslot-PDSCH transmission. 

-
PDSCH data transmissions signalled via PDCCH/SPDCCH of the serving cell with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1F/7-1G in subslot n, if the PDCCH/SPDCCH indicates the absence of the UE-specific reference signal in subslot n and 

-
if n=0 and if the UE does not support dmrs-SharingSubslotPDSCH (3GPP TS 36.331 [11]) or

-
if the UE has not received a PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1F/7-1G in one subslot before subslot n or

-
if the UE has received a PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI DCI format 7-1F/7-1G in one subslot before subslot n indicating 

-
the absence of the UE-specific reference signal in one subslot before subslot n or
-
the presence of the UE-specific reference signal in one subslot before subslot n 
-
if the PDSCH PRGs of one subslot before subslot n do not include all the PDSCH PRGs of subslot n or

-
if the number of antenna ports associated with the PDSCH of one subslot before subslot n is less than the number of antenna ports associated with the PDSCH of subslot n or 

-
if the number of antenna ports associated with the PDSCH of both subslot n and one subslot before subslot n is 1 but different antenna port is indicated between subslot n and one subslot before the subslot n 

The UE shall provide the HARQ-ACK response associated with the PDCCH/SPDCCH received in subslot n if the UE has not received a PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1F/7-1G in one subslot before the subslot n.

7.1.3.21.3
Test description

7.1.3.21.3.1
Pre-test conditions

System Simulator:

-
Cell 1

-
RRC Connection Reconfiguration (preamble: Table 4.5.3.3-1, step 8) using parameters as specified in Table 7.1.3.21.3.3-1

UE:

· None

Preamble:

-
The generic procedure to get UE in test state Loopback Activated (State 4) according to TS 36.508 clause 4.5 is executed, with all the parameters as specified in the procedure except that the RLC SDU size is set to return no data in uplink.

7.1.3.21.3.2
Test procedure sequence

Table 7.1.3.21.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a downlink assignment by using DCI format 7-1F in subslot ‘2’ of SF-NUM ‘N’.
	<--
	DCI: (DCI Format 7-1F defined in TS 36.508 Table 4.3.6.1.3-20)
	-
	-

	2 
	The SS transmits a MAC PDU containing a RLC PDU in subslot ‘2’ of SF-NUM ‘N’.
	<--
	MAC PDU
	-
	-

	3
	The SS transmits a downlink assignment by using DCI format 7-1F in subslot ‘3’ of SF-NUM ‘N’.
	<--
	DCI: (with the same Resource block assignment as the DCI in step 1 but the following exception: DMRS position indicator = ‘0’.) 
	-
	-

	4 
	The SS transmits a MAC PDU containing a RLC PDU in subslot ‘3’ of SF-NUM ‘N’.
	<--
	MAC PDU
	-
	-

	5
	Check: Does UE send any HARQ ACK in subslot ‘mod {3+k, 6}’ of SF-NUM ‘N+1’?
	-->
	ACK
	1
	P


7.1.3.21.3.3
Specific Message Contents

Table 7.1.3.21.3.3-1: RRCConnectionReconfiguration (preamble: Table 4.5.3.3-1, step 8)

	Derivation path: 36.508 table 4.8.2.1.5-1

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig SEQUENCE {
	
	
	

	            timeAlignmentTimerDedicated
	Infinity
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.21.3.3-2: PhysicalConfigDedicated-DEFAULT (preamble)

	Derivation Path: 36.508 Table 4.8.2.1.6-1 with condition Short-TTI 

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  PhysicalConfigDedicatedSTTI-r15 SEQUENCE {
	
	
	

	    antennaInfoDedicatedSTTI-r15 CHOICE {
	
	
	

	      setup SEQUENCE{
	
	
	

	        transmissionModeDL-MBSFN-r15
	tm9
	
	

	        transmissionModeDL-nonMBSFN-r15
	tm9
	
	

	      }
	
	
	

	    }
	
	
	

	    shortTTI-r15 SEQUENCE {
	
	
	

	      dl-STTI-Length-r15
	subslot
	
	

	      ul-STTI-Length-r15
	subslot
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


<Unchanged Text Skipped>
7.1.4.38
Short TTI / Correct handling of UL assignment / Collision handling
7.1.4.38.1
sTTI combination {slot, slot} / Correct handling of UL assignment / Collision handling

7.1.4.38.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state}

ensure that {

  when { UE receives an uplink grant on SPDCCH and has data available for slot-based PDSCH transmission in the associated slot 0 of SF-NUM n }

    then { UE transmits a MAC PDU in slot 0 of SF-NUM n+2 }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives PDSCH transmission in SF-NUM x and receives an uplink grant on SPDCCH and has data available for slot-based PDSCH transmission in slot 0 of SF-NUM x+2 and configured spatial bundling for PUSCH }

    then { UE performs slot-based PUSCH transmission and HARQ-ACK response associated with subframe-PUCCH in the slot 0 of SF-NUM x+4 }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives an uplink grant on PDCCH for subframe-PUSCH transmission in SF-NUM x and receives an uplink grant on SPDCCH for slot-based PDSCH transmission in slot 0 of SF-NUM x+2 }

    then { UE performs slot-based PUSCH transmission in the slot 0 of SF-NUM x+4 and drops subframe-PUSCH transmission }

            }

7.1.4.38.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.213 clause 5.4.1 and 3GPP TS 36.321 clause 7.7.

[TS 36.213, clause 5.4.1]

In order to transmit on the UL-SCH the MAC entity must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently or preallocated by RRC. To perform requested transmissions, the MAC layer receives HARQ information from lower layers. When the physical layer is configured for uplink spatial multiplexing, the MAC layer can receive up to two grants (one per HARQ process) for the same TTI from lower layers.

If the MAC entity has a C-RNTI, a Semi-Persistent Scheduling C-RNTI, a UL Semi-Persistent Scheduling V-RNTI, a AUL C-RNTI, or a Temporary C-RNTI, the MAC entity shall for each TTI and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and for each grant received for this TTI and for each SPS configuration that is indicated by the PDCCH addressed to UL Semi-Persistent Scheduling V-RNTI:

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

-
if an uplink grant for this TTI has been received in a Random Access Response:

-
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 Semi-Persistent Scheduling C-RNTI, for the MAC entity's UL Semi-Persistent Scheduling V-RNTI, or a configured uplink grant for which the UL HARQ operation was not autonomous:

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

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if an uplink grant for this TTI has been received for this Serving Cell on the PDCCH for the MAC entity's Semi-Persistent Scheduling C-RNTI or for the MAC entity's UL Semi-Persistent Scheduling V-RNTI; or if an uplink grant for this TTI has been received for this Serving Cell on the PDCCH for the MAC entity's AUL C-RNTI:

-
if the NDI in the received HARQ information is 1:

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

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

...

NOTE 1:
The period of configured uplink grants is expressed in TTIs.

NOTE 2:
If the MAC entity receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent scheduling C-RNTI requiring transmissions on the SpCell in the same UL subframe, the MAC entity may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI.

NOTE 3:
When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH transmission during a measurement gap, the MAC entity processes the grant but does not transmit on UL-SCH. When a configured uplink grant is indicated during a Sidelink Discovery gap for reception and indicates an UL-SCH transmission during a Sidelink Discovery gap for transmission with a SL-DCH transmission, the MAC entity processes the grant but does not transmit on UL-SCH. When a configured uplink grant indicates an UL-SCH transmission during a V2X sidelink communication transmission and transmission of V2X sidelink communication is prioritized as described in clause 5.14.1.2.2, the MAC entity processes the grant but does not transmit on UL-SCH.

[TS 36.321, clause 7.7]

For each serving cell, in case of FDD configuration not configured with subframeAssignment-r15 and in case of Frame Structure Type 3 configuration on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to 8 subframes. For each serving cell, in case of TDD configuration or FDD with subframeAssignment-r15 configured on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in clauses 10.1 and 10.2 of TS 36.213 [2], and for an RN configured with rn-SubframeConfig, as specified in TS 36.331 [8] and not suspended, as indicated in Table 7.5.1-1 of TS 36.216 [11].

...

For each serving cell, for HARQ processes scheduled using short TTI (TS 36.331 [8]) the HARQ RTT is set to 8 TTIs if the TTI length is one slot or if proc-Timeline is set to n+4 set1, to 12 TTIs if proc-Timeline is set to n+6 set1 or n+6 set2 and to 16 TTIs if proc-Timeline is set to n+8 set2 for FDD and Frame Structure Type 3.

...

For HARQ processes scheduled using short TTI (TS 36.331 [8]), the UL HARQ RTT Timer length is set to 8 TTIs if the TTI length is one slot or if proc-Timeline is set to n+4 set1, to 12 TTIs if proc-Timeline is set to n+6 set1 or n+6 set2 and to 16 TTIs if proc-Timeline is set to n+8 set2 for FDD and Frame Structure Type 3. For TDD short TTI the UL HARQ RTT is set to kULHARQRTT TTIs, where kULHARQRTT equals the value indicated in Table 7.7-3, Table 7.7-4 and Table 7.7-5.

Table 7.7-3: kULHARQRTT for TDD short TTI applied when special subframe configurations 1, 2, 3, 4, 6, 7 and 8 are configured

	TDD UL/DL
Configuration
	sTTI index n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	6
	5
	4
	4
	4
	4
	
	
	
	
	6
	5
	4
	4
	4
	4

	1
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

	2
	
	
	
	
	4
	4
	
	
	
	
	
	
	
	
	4
	4
	
	
	
	

	3
	
	
	
	
	6
	5
	4
	4
	4
	4
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	6
	5
	4
	4
	4
	4
	
	
	
	
	4
	4
	4
	4
	
	


Table 7.7-4: kULHARQRTT for TDD short TTI applied when special subframe configurations 0, 5 and 9 are configured

	TDD UL/DL
Configuration
	sTTI index n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	6
	5
	4
	4
	4
	11
	
	
	
	
	6
	5
	4
	4
	4
	11

	1
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

	2
	
	
	
	
	4
	4
	
	
	
	
	
	
	
	
	4
	4
	
	
	
	

	3
	
	
	
	
	6
	5
	4
	4
	4
	4
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	6
	5
	4
	4
	4
	9
	
	
	
	
	4
	4
	4
	4
	
	


Table 7.7-5: kULHARQRTT for TDD short TTI applied when special subframe configuration 10 is configured

	TDD UL/DL
Configuration
	sTTI index n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	7
	6
	5
	4
	4
	4
	11
	
	
	
	7
	6
	5
	4
	4
	4
	11

	1
	
	
	
	5
	4
	4
	4
	4
	
	
	
	
	
	5
	4
	4
	4
	4
	
	

	2
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	

	3
	
	
	
	7
	6
	5
	4
	4
	4
	4
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	5
	4
	4
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	7
	6
	5
	4
	4
	4
	9
	
	
	
	5
	4
	4
	4
	4
	
	


<End of Changes>
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