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Table 7.1.3.6.3.3-4: RRCConnectionReconfiguration (Preamble)

	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 CHOICE {
	
	
	

	            timeAlignmentTimerDedicated
	Infinity
	
	

	              }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


7.1.3.6a
Correct HARQ process handling / Enhanced Coverage / HARQ-ACK bundling
7.1.3.6a.1
Test Purpose (TP)

(1)
with { UE in E-UTRA RRC_CONNECTED state with DRB established }

ensure that {

  when { the SS transmits a MAC PDU }

    then { the UE transmits a ACK for the entire bundle in the subframe as indicated in the 'HARQ-ACK delay' field in the corresponding DCI }

            }

(2)
with { UE in E-UTRA RRC_CONNECTED state with DRB established }

ensure that {

  when { the SS transmits a MAC PDU, causing CRC fail on UE side }

    then { the UE transmits a NACK for the entire bundle in the subframe as indicated in the 'HARQ-ACK delay' field in the corresponding DCI }

            }

7.1.3.6a.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.213, clauses 7.1.11 and 7.3.1.

[TS 36.213, clause 7.1.11]

A BL/CE UE shall upon detection of a MPDCCH with DCI format 6-1A/6-1B/6-2 intended for the UE, decode the corresponding PDSCH in subframe(s) n+ki with i = 0, 1, …, N-1 according to the MPDCCH, where
-
subframe n is the last subframe in which the MPDCCH is transmitted and is determined from the starting subframe of MPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI; and
-
subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE DL subframe(s) where, x=k0<k1<…,kN-1 and the value of [image: image1.wmf]{
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are given in Table 7.1.11-1, Table 7.1.11-2 and Table 7.1.11-3, respectively and subframe n+x is the second BL/CE DL subframe after subframe n. 
For BL/CE UEs, and for a PDSCH transmission starting in subframe n+k0 without a corresponding MPDCCH, the UE shall decode the PDSCH transmission in subframe(s) n+ki with i = 0, 1, …, N-1, where 

-
subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE DL subframe(s), where 0≤k0<k1<…,kN-1 and the value of [image: image3.wmf]{
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are given in Table 7.1.11-1, Table 7.1.11-2 and Table 7.1.11-3, respectively.
If PDSCH carrying SystemInformationBlockType1-BR is transmitted in one narrowband in subframe n+ki, a BL/CE UE shall assume any other PDSCH in the same narrowband in the subframe n+ki is dropped. If PDSCH carrying SI message is transmitted in one narrowband in subframe n+ki, a BL/CE UE shall assume any other PDSCH not carrying SystemInformationBlockType1-BR in the same narrowband in the subframe n+ki is dropped. 

…
For a BL/CE UE in half-duplex FDD operation, if the UE is configured with CEModeA, and configured with higher layer parameter ce-HARQ-AckBundling, and 'HARQ-ACK bundling flag' in the corresponding DCI is set to 1, the UE shall assume [image: image5.wmf]11
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Table 7.1.11-1: PDSCH repetition levels (DCI Format 6-1A)

	Higher layer parameter

'pdsch-maxNumRepetitionCEmodeA'
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	Not configured
	{1,2,4,8}

	16
	{1,4,8,16}

	32
	{1,4,16,32}


[TS 36.213, clause 7.3.1]

For a BL/CE UE, for PDSCH transmission in subframe n-k, if the UE is in half-duplex FDD operation and is configured with CEModeA and higher layer parameter ce-HARQ-AckBundling and the 'HARQ-ACK bundling flag' in the corresponding DCI is set to 1, or if the UE is configured with higher layer parameter ce-SchedulingEnhancement,
-
if the 'HARQ-ACK delay' field in the corresponding DCI indicates value k, the UE shall determine the subframe n as the HARQ-ACK transmission subframe.
-
the HARQ-ACK delay value k is determined from the corresponding DCI based on the higher layer parameters according to Table 7.3.1-2.
For a BL/CE UE in half-duplex FDD operation, if the UE is configured with CEModeA, and if the UE is configured with higher layer parameter ce-HARQ-AckBundling and the 'HARQ-ACK bundling flag' in the corresponding DCI is set to 1.
-
for HARQ-ACK transmission in subframe n, the UE shall generate one HARQ-ACK bit by performing a logical AND operation of HARQ-ACKs across all [image: image7.wmf]4
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 BL/CE DL subframes for which subframe n is the 'HARQ-ACK transmission subframe'. 

-
if subframe n-k1 is the most recent subframe for which subframe n is the 'HARQ-ACK transmission subframe', and if the 'Transport blocks in a bundle' field in the corresponding DCI for PDSCH transmission in subframe n-k1 indicates a value other than [image: image8.wmf]M

, the UE shall generate a NACK for HARQ-ACK transmission in subframe n. 

-
if the UE has received W PDSCH transmissions before subframe n, and if the UE is expected to transmit HARQ-ACK for the W PDSCH transmissions in subframes [image: image9.wmf]n
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, the UE is not expected to receive a new PDSCH transmission in subframe n, where W=10 if higher layer parameter ce-pdsch-tenProcesses-config is set to 'On', and W=8 otherwise.
-
if the UE is expected to transmit HARQ-ACK for the PDSCH transmissions received before subframe n in subframes [image: image10.wmf]n
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,

,

{

3

2

1

4

n

n

n

n

Ï

 

Table 7.3.1-2: HARQ-ACK delay for BL/CE UE in CEModeA
	'HARQ-ACK delay' field in DCI
	HARQ-ACK delay value when 'ce-SchedulingEnhancement' set to 'range1'
	HARQ-ACK delay value when 'ce-SchedulingEnhancement' set to 'range2' or ’ce-HARQ-AckBundling’ is set

	000
	4
	4

	001
	5
	5

	010
	7
	6

	011
	9
	7

	100
	11
	8

	101
	13
	9

	110
	15
	10

	111
	17
	11


[TS 36.321, clause 5.3.2.1]

There is one HARQ entity at the UE which maintains a number of parallel HARQ processes. Each HARQ process is associated with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).

The number of DL HARQ processes is specified in [2], clause 7.

When the physical layer is configured for spatial multiplexing [2], one or two TBs are expected per subframe and they are associated with the same HARQ process. Otherwise, one TB is expected per subframe.

The UE shall:

-
If a downlink assignment has been indicated for this TTI:

-
allocate the TBs received from the physical layer and the associated HARQ information to the HARQ process indicated by the associated HARQ information.

-
If a downlink assignment has been indicated for the broadcast HARQ process:

-
allocate the received TB to the broadcast HARQ process.

NOTE:
In case of BCCH a dedicated broadcast HARQ process is used.

[TS 36.321, clause 5.3.2.2]

For each subframe where a transmission takes place for the HARQ process, one or two (in case of spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.

For each received TB and associated HARQ information, the HARQ process shall:

-
if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or

-
if the HARQ process is equal to the broadcast process and if the physical layer indicates a new transmission for the TB according to the system information schedule indicated by RRC; or

-
if this is the very first received transmission for this TB(i.e. there is no previous NDI for this TB):

-
consider this transmission to be a new transmission.
-
else:

-
consider this transmission to be a retransmission.

The UE then shall:

-
if this is a new transmission:

-
replace the data currently in the soft buffer for this TB with the received data.

-
else if this is a retransmission:

-
if the data has not yet been successfully decoded:

-
combine the received data with the data currently in the soft buffer for this TB.

-
if the TB size is different from the last valid TB size signalled for this TB:

-
the UE may replace the data currently in the soft buffer for this TB with the received data.

-
attempt to decode the data in the soft buffer for this TB;

-
if the data in the soft buffer was successfully decoded for this TB:

-
if the HARQ process is equal to the broadcast process:

 -
deliver the decoded MAC PDU to upper layers.

-
else if this is the first successful decoding of the data in the soft buffer for this TB:

-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
-
generate a positive acknowledgement (ACK) of the data in this TB.

-
else:

-
generate a negative acknowledgement (NACK) of the data in this TB.

-
if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not yet successful (see subclause 5.1.5); or

-
if the HARQ process is equal to the broadcast process; or

-
if timeAlignmentTimer is stopped or expired:

-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.

The UE shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.
7.1.3.6a.3
Test description

7.1.3.6a.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

-
Configured to use HARQ-ACK bundling 
Preamble:

-
System information combination 1 as defined in TS 36.508 [18] clause 4.4.3.1 is used in Cell 1.

-
RRC Connection Reconfiguration (preamble: Table 4.5.3.3-1, step 8) using parameters as specified in Table 7.1.3.4a.3.3-1.

7.1.3.6a.3.2
Test procedure sequence

Table 7.1.3.6a.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	
	EXCEPTION: The following step shall be repeated 3 times.
	-
	-
	-
	-

	1
	The SS transmits a valid MAC PDU (Note 1).
	<--
	MAC PDU
	-
	-

	2
	The SS transmits a MAC PDU, but the CRC is calculated in such a way that it will result in CRC error on UE side (Note 1). 
	<--
	MAC PDU
	-
	-

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

	4
	The SS retransmits the MAC PDUs transmitted in steps 2 and 3 above but with CRC calculated in such a way that it will result in CRC pass on UE side (Note 1).
	<--
	MAC PDU
	-
	-

	5
	Check: Does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	2
	P

	6
	UE transmits a Scheduling Request on PUCCH.
	-->
	(SR)
	-
	-

	7
	The SS sends an UL grant suitable for the loop back PDU to transmitted
	<--
	(UL Grant)
	-
	-

	8
	The UE transmits the MAC PDUs containing the loopback PDUs corresponding to step 4.
	-->
	MAC PDU
	-
	-

	Note 1:
SS should transmit this PDU in repetitions as per the DL_REPETITION_NUMBER provided by the lower layers. SS shall set the 'HARQ-ACK bundling flag' in the corresponding DCI is to 1, thus the SS shall use the value 1 for DL_REPETITION_NUMBER, see TS 36.213 Table 7.1.11. The SS shall also set the 'HARQ-ACK delay' field in in the corresponding DCI is to ‘000’ to indicate a HARQ-ACK delayof 4 subframes to the UE.


7.1.3.6a.3.3
Specific message contents

Table 7.1.3.6a.3.3-1: UECapabilityInformation (preamble)

	Derivation Path: 36.508 Table 4.6.1.23

	Information Element
	Value/Remark
	Comment
	Condition

	UE-EUTRA-Capability ::= SEQUENCE {
	
	
	

	  nonCriticalExtension SEQUENCE {
	
	
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                nonCriticalExtension SEQUENCE {
	
	
	

	                  nonCriticalExtension SEQUENCE {
	
	
	

	                    nonCriticalExtension SEQUENCE {
	
	
	

	                      nonCriticalExtension SEQUENCE {
	
	
	

	                        nonCriticalExtension SEQUENCE {
	
	
	

	                          nonCriticalExtension SEQUENCE {
	
	
	

	                            nonCriticalExtension SEQUENCE {
	
	
	

	                              nonCriticalExtension SEQUENCE {
	
	
	

	                                nonCriticalExtension SEQUENCE {
	
	
	

	                                  nonCriticalExtension SEQUENCE {
	
	
	

	                                    nonCriticalExtension SEQUENCE {
	
	
	

	                                      nonCriticalExtension SEQUENCE {
	
	
	

	                                        nonCriticalExtension SEQUENCE {
	
	
	

	                                          fdd-Add-UE-EUTRA-Capabilities-v1430 SEQUENCE {
	
	
	

	                                            phyLayerParameters-v1430 SEQUENCE {
	
	
	

	                                              ce-HARQ-AckBundling-r14
	supported
	
	

	                                            }
	
	
	

	                                          }
	
	
	

	                                        }
	
	
	

	                                      }
	
	
	

	                                    }
	
	
	

	                                  }
	
	
	

	                                }
	
	
	

	                              }
	
	
	

	                            }
	
	
	

	                          }
	
	
	

	                        }
	
	
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.6a.3.3-2: RadioResourceConfigCommon-DEFAULT (preamble)

	      Derivation Path: 36.508 table 4.6.3-13 with condition FullConfig and CEmodeA


Table 7.1.3.6a.3.3-3: PhysicalConfigDedicated-DEFAULT (preamble)

	Derivation Path: 36.508 Table 4.8.2.1.6-1 with CEmodeA

	Information Element
	Value/Remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  pdsch-ConfigDedicated-v1430 SEQUENCE {
	
	
	

	    ce-HARQ-AckBundling-r14
	on
	
	

	  }
	
	
	

	}
	
	
	


	Table 7.1.3.6a.3.3-4: PDSCH-ConfigCommon-v1310-DEFAULT (preamble)

Derivation Path: 36.508 Table 4.6.3-5A with CEmodeA


