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Begin of Change 

7.1.4.24d
Correct HARQ process handling / Repetition with asynchronous PUSCH enhancement
7.1.4.24d.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state configured with pusch-EnhancementsConfig and Repetition configured }

ensure that {

  when { UE receives UL Grant DCI format 0C }

    then { UE transmits a new MAC PDU on PUSCH and retransmissions with same redundancy version for ‘UE_REPETITION_NUMBER-1’additional consecutive UL subframes}

            }
(2)

with { UE in E-UTRA RRC_CONNECTED state with pusch-EnhancementsConfig, Repetition configured and having transmitted a MAC PDU less than maxHARQ-Tx times }

ensure that {

  when { UE receives a NACK and no uplink grant is included for the next TTI corresponding to the repetition HARQ process }

    then { UE performs retransmits MAC PDU according to the next redundancy version index followed by retransmissions with same redundancy version for ‘UE_REPETITION_NUMBER-1’additional consecutive UL subframes }

            }
(3)

with { UE in E-UTRA RRC_CONNECTED state with pusch-EnhancementsConfig and having transmitted a MAC PDU less than maxHARQ-Tx times }

ensure that {

  when { UE receives an ACK and no uplink grant is included for the next TTI corresponding to the HARQ process }

    then { UE does not retransmit the repetition }

            }

7.1.4.24d.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.4.2.1，5.4.2.2, TS 36.213, clause 8.0.
[TS 36.321, clause 5.4.2.1]

Uplink HARQ operation is asynchronous for NB-IoT UEs, BL UEs or UEs in enhanced coverage except for the repetitions within a bundle, and in serving cells configured with pusch-EnhancementsConfig, and serving cells operating according to Frame Structure Type 3.

For serving cells configured with pusch-EnhancementsConfig, NB-IoT UEs, BL UEs or UEs in enhanced coverage, the parameter UL_REPETITION_NUMBER provides the number of transmission repetitions within a bundle. For each bundle, UL_REPETITION_NUMBER is set to a value provided by lower layers. 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 non-adaptive and are triggered without waiting for feedback from previous transmissions according to UL_REPETITION_NUMBER. An uplink grant corresponding to a new transmission or a retransmission of the bundle is only received after the last repetition of the bundle. A retransmission of a bundle is also a bundle.

[TS 36.321, clause 5.4.2.2]

The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT_IRV is an index into the sequence of redundancy versions. This variable is up-dated modulo 4. For serving cells configured with pusch-EnhancementsConfig, BL UEs or UEs in enhanced coverage see subclause 8.6.1 in [2] for the sequence of redundancy versions and redundancy version determination. For NB-IoT UEs see subclause 16.5.1.2 in [2] for the sequence of redundancy versions and redundancy version determination.
For NB-IoT UEs, BL UEs or UEs in enhanced coverage for UL_REPETITION_NUMBER for Mode B operation, the same redundancy version is used multiple times before cycling to the next redundancy version as specified in Subclause 16.5.1.2, 8.6.1 and 7.1.7.1 in [2].
[TS 36.213, clause 8.0]

A UE configured with parameter pusch-EnhancementsConfig shall upon detection on a given serving cell of an PDCCH/EPDCCH with DCI Format 0C intended for the UE, perform a corresponding PUSCH transmission in subframe(s) n+ki if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] with i = 0, 1, …, N-1 according to the PDCCH/EPDCCH, where
-
subframe n is the last subframe in which the PDCCH/EPDCCH is transmitted; and
-
x≤k0<k1<…,kN-1 and the value of N is given by Table 8-2k based on the repetition number field in the corresponding DCI Format 0C; and
-
in case N>1, subframe(s) n+ki with i=0,1,…,N-1 are N consecutive UL subframe(s) starting with subframe n+x, and in case N=1, k0=x; 
-
for FDD, x = 4; 
-
for TDD UL/DL configurations 1-6, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; If the value x is not given in Table 8-2 for subframe n, denote subframe n' as the first downlink/special subframe which has a value in Table 8-2 after subframe n, and substitute n with n' in the above procedure for performing the PUSCH transmission.
-
for TDD UL/DL configuration 0 and N=1, if the MSB of the UL index in the PDCCH with DCI format 0C is set to 1, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; if the LSB of the UL index in the PDCCH with DCI format 0C is set to 1, x = 7. The UE is not expected to receive DCI format 0C with both the MSB and LSB of the UL index set to 1 when N>1. In case both the MSB and LSB of the UL index are set to 1, the HARQ process number of the PUSCH corresponding the MSB of the UL index is [image: image1.wmf]HARQ_ID
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 is determined according to the HARQ process number field in DCI format 0C

Table 8-2k: PUSCH repetition levels (DCI Format 0C)
	Repetition Number field in DCI Format 0C
	Number of repetitions N

	000
	1

	001
	2

	010
	4

	011
	8

	100
	12

	101
	16

	110
	24

	111
	32

	
	

	
	

	
	

	
	

	
	


7.1.4.24d.3
Test description

7.1.4.24d.3.1
Pre-test conditions

System Simulator:

· Cell 1

-
System information combination c1 as defined in TS 36.508 [18] clause 4.4.3.1 is used in Cell 1.

UE:

-
The eCall capable UE supports PUSCH enhancement.
Preamble:

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

7.1.4.24d.3.2
Test procedure sequence

Table 7.1.4.24d.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS Transmits RRCConnectionReconfiguration to configure TTI bundling
	<--
	-
	-
	-

	2
	The UE transmits RRCConnectionReconfigurationComplete
	-->
	-
	-
	-

	3
	The SS Transmits a valid MAC PDU containing RLC PDU of size 1248bits.
	<--
	MAC PDU
	-
	-

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

	5
	The SS allocates an UL Grant of 1256 bits via DCI format 0C with NDI indicating new transmission (i.e. Nprb=5 and Imcs=14) (Note 1), ‘Frequency hopping flag’ set as 0, ‘Repetition number’ set as ‘011’, ‘Redundancy version’ set as ‘00’, ‘HARQ process number’ set as X.
	<--
	Uplink Grant
	-
	-

	6
	Check: Does the UE transmit a MAC PDU including one RLC SDU for HARQ process X, using Nprb=5, QPSK modulation and TBsize=1256, for 8 consecutive UL subframes from the ‘k’ subframes after step 3 with redundancy version 0, in HARQ process X?
(Note 2 and 3)
	-->
	MAC PDU
	1
	P

	7
	The SS transmits a NACK, ‘kk’ subframes after last transmission in step 7. (Note 2)
	<--
	HARQ NACK
	-
	-

	8
	Check: Does the UE make non-adaptive retransmissions of the MAC PDU ‘m’ subframes after NACK in step 8, for 8 consecutive UL subframes with redundancy version 2, in HARQ process X?

(Note 2 and 3)
	-->
	MAC PDU
	2
	P

	9
	The SS transmits an ACK, ‘kk’ subframes after last transmission in step 9. (Note 2)
	<--
	HARQ ACK
	-
	-

	10
	Check: Does the UE make any retransmissions of the MAC PDU ‘m’ subframes after ACK in step 11, for 8 consecutive UL subframes? (Note 2)
	-->
	MAC PDU
	3
	F

	Note 1:
In step5, for TDD, the subframe number of allocating UL grant should be selected from {‘1’, ‘4’, ‘6’, ‘9’} based on TDD default UL/DL configuration 1.

Note 2:
For FDD value of ‘k’, ‘kk’ is 4, ‘l’ is 5 and ‘m’ is 9.
For TDD UL/DL configuration 1, values of ‘k’, ‘l’, ‘m’ and ‘kk’ are given in table 7.1.4.24d.3.2-2.

Note 3:
Transmission of a UL MAC PDU with a specific redundancy version by the UE is implicitly tested by receiving the UL MAC PDU correctly at SS.


Table 7.1.4.24d.3.2-2: Values for parameter ‘k’, ‘l’, ‘m’ and ‘kk’ in Main behaviour.

	Parameter
	DL sub-frame number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	k
	
	6
	
	
	4
	
	6
	
	
	4

	l
	
	3
	
	
	2
	
	3
	
	
	2

	m
	
	7
	
	
	8
	
	7
	
	
	8

	kk
	
	
	4
	6
	
	
	
	4
	6
	


7.1.4.24d.3.3
Specific message contents

Table 7.1.4.24d.3.3-1: RRCConnectionReconfiguration (Step 1)

	Derivation Path: 36.508 clause 4.6.1-8, condition SRB2-DRB(2, 0)

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 ::= SEQUENCE {
	
	
	

	radioResourceConfigDedicated ::=

SEQUENCE {
	
	
	

	physicalConfigDedicated ::=

SEQUENCE {
	
	
	

	pusch-EnhancementsConfig-r14 ::=

CHOICE {
	
	
	

	setup
SEQUENCE {
	
	
	

	pusch-HoppingOffsetPUSCH-Enh-r14
	Not present
	
	

	interval-ULHoppingPUSCH-Enh-r14 
	Not present
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	


Table 7.1.4.24d.3.3-2: MAC-MainConfig-RBC in RRCConnectionReconfiguration (Step 1)

	Derivation Path: 36.508 Table 4.8.2.1.5-1

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfigRBC- ::= SEQUENCE {
	
	
	

	  ul-SCH-Configuration SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n28
	Max value allowed
	

	    periodicBSR-Timer
	Infinity
	
	

	    retxBSR-Timer
	sf10240
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.4.24d.3.3-3: RLC-Config-DRB-AM in RRCConnectionReconfiguration (Step 1)

	Derivation path: 36.508 Table 4.8.2.1.3.2-1

	Information Element
	Value/Remark
	Comment
	Condition

	RLC-Config-DRB-AM ::= CHOICE {
	
	
	

	  am SEQUENCE {
	
	
	

	    ul-AM-RLC SEQUENCE {
	
	
	

	      t-PollRetransmit
	ms250
	
	

	    }
	
	
	

	  }
	
	
	

	}
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