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7.1
MAC 
<Start of new section>
7.1.4       UL-SCH data transfer 

7.1.4.6
Correct HARQ process handling

7.1.4.6.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established}

ensure that {
  when { an UL Grant with incremented NDI is received, and data is available for transmission}

    then { UE MAC shall use redundency version 0 and transmit the new MAC PDU}

 

    }
 (2)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and CURRENT_TX_NB!=0[data is retransmitted] and CURRENT_TX_NB < maxHARQ-Tx }

ensure that {
  when { on TTI corresponding to the HARQ process, no UL Grant is received, and a NACK is received }

    then { UE will perform non adaptive retranmission of the old MAC PDU with redundency version incremented by one of the last (re)transmission [0,2,3,1 order]}

 

    }
(3)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and CURRENT_TX_NB!=0[data is retransmitted] and CURRENT_TX_NB < maxHARQ-Tx }

ensure that {
  when { on TTI corresponding to the HARQ process, UL GRANT on PDCCH with old NDI [not incremented] is received, irrespective of ACK/NACK is received for previous (re)transmission}

    then { UE will perform an adaptive retranmission of the old MAC PDU with redundency version as received on PDCCH}

 

    }
(4)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and CURRENT_TX_NB!=0[data is retransmitted] }

ensure that {
  when { on TTI corresponding to the HARQ process, no UL Grant is received, and an ACK is received }

    then { UE will not perform any re-transmission}

 

    }
(5)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and CURRENT_TX_NB= maxHARQ-Tx }

ensure that {
  when { an UL Grant with not incremented NDI is received }

    then { UE MAC shall flush the harq buffer, and not perform any retransmission}

 

    }

(6)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and CURRENT_TX_NB!=0 and CURRENT_TX_NB< maxHARQ-Tx }

ensure that {
  when { an UL Grant with incremented NDI is received, and data is not available for transmission}

    then { UE MAC shall flush the harq buffer, and not perform any transmission or retransmission}

 

    }

(7)

with { UE in E-UTRA RRC_ CONNECTED state with DRB established and CURRENT_TX_NB= maxHARQ-Tx }

ensure that {
  when { on TTI corresponding to the HARQ process, no UL Grant is received, and a NACK is received }

    then { UE MAC shall not perform any retransmission}

 

    }
7.1.4.6.2
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. The following represents a copy/paste extraction of the requirements relevant to the test purpose; any references within the copy/paste text should be understood within the scope of the core spec they have been copied from.

[TS 36.321, clause 5.4.2.1]
There is one HARQ entity at the UE. A number of parallel HARQ processes are used in the UE to support the HARQ entity, allowing transmissions to take place continuously while waiting for the feedback on the successful or unsuccessful reception of previous transmissions.

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. It also routes the receiver feedback (ACK/NACK information), MCS and resource, relayed by the physical layer, to the appropriate HARQ process.

...
The number of HARQ processes is equal to [X] [FFS]. Each process is associated with a number from 0 to [X-1].

At the given TTI, the HARQ entity shall:

-
if an uplink grant indicating that the NDI has been incremented compared to the value in the previous transmission of this HARQ process is indicated for this TTI or if this is the very first transmission for this HARQ process (i.e. a new transmission takes place for this HARQ process):

-
if there is an ongoing Random Access procedure and there is a  MAC PDU in the [Message3] buffer:

-
obtain the MAC PDU to transmit from the [Message3] buffer.

-
else, if the "uplink prioritisation" entity indicates the need for a new transmission:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

-
instruct the HARQ process corresponding to this TTI to trigger a new transmission using the identified parameters.

-
else:

-
flush the HARQ buffer.

-
else, if an uplink grant, indicating that the NDI is identical to the value in the previous transmission of this HARQ process (i.e. a retransmission takes place for this HARQ process), is indicated for this TTI:

-
instruct the HARQ process to generate an adaptive retransmission.

-
else, if the HARQ buffer of the HARQ process corresponding to this TTI is not empty:

-
instruct the HARQ process to generate a non-adaptive retransmission.

NOTE:
A retransmission triggered by the HARQ entity should be cancelled by the corresponding HARQ process if it collides with a measurement gap or if a non-adaptive retransmission is not allowed.

[TS 36.321, clause 5.4.2.2]
Each HARQ process is associated with a HARQ buffer.

Each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

The sequence of redundancy versions is defined to be 0, 2, 3, 1. The variable CURRENT_IRV provides a pointer to a redundancy version in the defined set. This variable is up-dated modulo 4.

New transmissions and adaptive retransmisions are performed on the resource and with the MCS indicated on PDCCH, while a non-adaptive retransmission is performed on the same resource and with the same MCS as was used for the last made transmission attempt,

The UE is configured with a Maximum number of HARQ transmissions and a Maximum number of Message3 HARQ transmissions by RRC. For transmissions on all HARQ processes and all logical channels except for transmission of a MAC PDU stored in the [Message3] buffer, maximum number of transmissions shall be set to Maximum number of HARQ transmissions. For transmission of a MAC PDU stored in the [Message3] buffer, maximum number of transmissions shall be set to Maximum number of Message3 HARQ transmissions.

If the HARQ entity requests a new transmission, the HARQ process shall:

-
set CURRENT_TX_NB to 0; 

-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;

-
generate a transmission as described below.

If the HARQ entity requests a retransmission, the HARQ process shall:

-
increment CURRENT_TX_NB by 1;

-
if there is no measurement gap at the time of the retransmission:

-
for an adaptive retransmission:

-
set CURRENT_IRV to the value corresponding to the redundancy version indicated on PDCCH;

-
generate a transmission as described below.

-
for a non-adaptive retransmission:

-
if the last feedback for this HARQ process is a HARQ NACK:

-
generate a transmission as described below.

NOTE:
When receiving a HARQ ACK alone, the UE keeps the data in the HARQ buffer.

To generate a transmission, the HARQ process shall:

-
instruct the physical layer to generate a transmission with the redundancy version corresponding to the CURRENT_IRV value and the transmission timing;

-
increment CURRENT_IRV by 1;

-
if there is a measurement gap at the time of the feedback for this transmission, consider the feedback coinciding with the measurement gap to be a HARQ ACK.

The HARQ process shall:

-
if CURRENT_TX_NB = maximum number of transmissions:

-
flush the HARQ buffer;

-
if the transmission corresponds to a transmission of CCCH; and

-
if the last feedback received (i.e., the feedback received for the last transmission of this process) is a HARQ NACK:

-
notify RRC that the transmission of the corresponding MAC SDU failed.

The HARQ process may:

-
if CURRENT_TX_NB = maximum number of transmissions configured; and

- if the last feedback received (i.e., the feedback received for the last transmission of this process) is a HARQ NACK:

-
notify the relevant ARQ entities in the upper layer that the transmission of the corresponding RLC PDUs failed.

System Simulator:
-
1 cell, default parameters
UE:
-
The UE shall operate under normal test conditions
-
The Test-USIM shall be inserted
-
The UE shall be in E-UTRA RRC_IDLE state
Preamble:
-
The generic procedure for Radio Bearer establishment (clause <FFS> of TS 36.508) is executed. DRB with Logical channel ID 3 is established.

-
The radio bearer is placed into UE test loop mode <FFS> with RLC in UM Mode, the loop back size is set in such a way that one RLC SDU in DL shall result in 1 RLC SDU’s in UL.

-    No UL Grant is allocated, PUCCH is configured for sending Scheduling Requests.
-
Parameters specific to the test case

Table 7.1.2.6.3.1-1: RACH Parameters

	Parameter
	Value

	maxHARQ-Tx
	n8


7.1.4.6.4
Test procedure sequence

Table 7.1.4.6.4-1: Main Behavior
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS Transmits a valid MAC PDU containing RLC PDU
	<--
	MAC PDU
	
	

	2
	Check UE Transmits Scheduling Request
	->
	Scheduling Request
	
	

	3
	Cause SS allocate UL Grant for one HARQ process X, sufficient for  one RLC SDU to be loop backed in a TTI, and NDI indicates new transmission
	<--
	Uplink Grant
	
	

	4
	Check: UE sends a MAC PDU including one RLC SDU, in Harq process X, Redundency version 0[CURRENT_TX_NB=1]
	->
	MAC PDU
	1
	P

	5
	Cause: SS to Transmit a NACK
	<--
	HARQ NACK
	
	

	6
	Check: UE retransmits[non Adaptive] the MAC PDU in step 4, in the next TTI for  Harq process X, Redundency version 2[CURRENT_TX_NB=2]
	->
	MAC PDU
	2
	P

	7
	Cause: SS to Transmit a NACK
	<--
	HARQ NACK
	
	

	8
	Check: UE retransmits[non Adaptive] the MAC PDU in step 4, in the next TTI for  Harq process X, Redundency version 3[CURRENT_TX_NB=3]
	->
	MAC PDU
	2
	P

	9
	Cause: SS to Transmit a NACK
	<--
	HARQ NACK
	
	

	10
	Check: UE retransmits[non Adaptive] the MAC PDU in step 4, in the next TTI for  Harq process X, Redundency version 1[CURRENT_TX_NB=4]
	->
	MAC PDU
	2
	P

	11
	Cause: SS to Transmit a NACK
	<--
	HARQ NACK
	
	

	12
	Check: UE retransmits[non Adaptive] the MAC PDU in step 4, in the next TTI for  Harq process X, Redundency version 0[CURRENT_TX_NB=5]
	->
	MAC PDU
	2
	P

	13
	Cause: SS to Transmit a NACK
	<--
	HARQ NACK
	
	

	14
	Check: UE retransmits[non Adaptive] the MAC PDU in step 4, in the next TTI for HARQ process X, using next Redundency version 2

[CURRENT_TX_NB=6]
	->
	MAC PDU
	2
	P

	15
	Cause: SS to Transmit a ACK
	<--
	HARQ ACK
	
	

	16
	Check: UE does not re transmits MAC PDU in the next TTI’s corresponding to HARQ process X
	->
	MAC PDU
	4
	F

	17
	Cause SS to transmit an UL grant Corresponding to TTI for HARQ process X, with NDI not incremented and Redundency version to be used as ‘1’
	<--
	Uplink Grant
	
	

	18


	Check: UE retransmits [Adaptive] the MAC PDU in step 4, for HARQ process X, using Redundency version 1[[CURRENT_TX_NB=7]
	->
	MAC PDU
	3
	P

	19
	Cause SS to transmit a NACK 
	<--
	HARQ NACK
	
	

	20
	Cause SS to transmit an UL grant Corresponding to next TTI for HARQ process X, with NDI not incremented and Redundency version to be used as ‘3’
	<--
	Uplink Grant
	
	

	21
	Check: UE retransmits[ Adaptive] the MAC PDU in step 4, in the next TTI for HARQ process X, using next Redundency version 3

[CURRENT_TX_NB=8]
	->
	MAC PDU
	3
	P

	22
	Cause SS to transmit a NACK 
	<--
	HARQ NACK
	
	

	23
	Check: UE does not re transmits MAC PDU in the next TTI’s corresponding to HARQ process X
	->
	MAC PDU
	7
	F

	24
	Cause SS to transmit an UL grant Corresponding to TTI for HARQ process X, with NDI not incremented 
	
	
	
	

	25
	Check: UE does not re transmits MAC PDU in the next TTI’s corresponding to HARQ process X
	->
	MAC PDU
	5
	F

	26
	The SS Transmits a valid MAC PDU containing RLC PDU
	<--
	MAC PDU
	
	

	27
	Check UE Transmits Scheduling Request
	->
	Scheduling Request
	
	

	28
	Cause SS allocate UL Grant for one HARQ process Y, sufficient for  one RLC SDU to be loop backed in a TTI, and NDI indicates new transmission
	<--
	Uplink Grant
	
	

	29
	Check: UE sends a MAC PDU including one RLC SDU, in Harq process y, Redundency version 0[CURRENT_TX_NB=1]
	->
	MAC PDU
	1
	P

	30
	Cause SS allocate UL Grant for one HARQ process Y, sufficient for  one RLC SDU to be loop backed in a TTI, and NDI indicates new transmission
	<--
	Uplink Grant
	
	

	31
	Check: UE does not transmits MAC PDU in the next TTI’s corresponding to HARQ process y
	->
	MAC PDU
	6
	F


7.1.4.6.5
Specific message contents
- NONE
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