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7.1.4 UL-SCH Data Transfer

7.1.4.1
Correct handling of UL assignment / dynamic case

7.1.4.1.1
Test Purpose (TP) 


(1) 

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives for a TTI an uplink grant}

    then { UE transmits data and associated HARQ information to the HARQ entity for this TTI }
      }

 (2) 

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { an uplink grant has been configured for a TTI and UE receives an HARQ_NACK for the transmited PDU in this TTI }

    then { UE retransmits data and sends associated HARQ information to the HARQ entity for this TTI }
     }


(3) 

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE has data to be transmitted and a Random Access Procedure is triggered  }

    then { UE transmits a Random Access Preamble on the correct Random Access Preambles group }

     }

(4) 

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { an uplink grant has been received within a successful Random Access Response }

    then { UE transmits data including a C-RNTI MAC Control Element set to the value received in the Random Access Response}

     }



7.1.4.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clause 5.1.2, 5.1.4 and 5.4.1. 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 5.1.2]   

…

If the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU has not yet been transmitted, the UE shall:

-
if Random Access Preambles group B exists and if the potential message size (data available for transmission plus MAC header and, where required, MAC control elements) is greater than MESSAGE_SIZE_GROUP_A and if the pathloss is less than PARTITION_PATHLOSS_THRESHOLD then:

-
select the Random Access Preambles group B;

-
else:

-
select the Random Access Preambles group A.
 [TS 36.321, clause 5.1.4]   

…

-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the UE shall:

-
consider this Random Access Response reception successful;

-
process the received Timing Alignment value (see subclause 5.2);

-
process the received UL grant value and indicate it to the lower layers;

-
if the Random Access Preamble was explicitly signalled (i.e., not selected by MAC):

-
consider the Random Access procedure successfully completed.

- 
else, if the Random Access Preamble was selected by UE MAC:

-
set the Temporary C-RNTI to the value received in the Random Access Response message no later than at the time of the first transmission corresponding to the UL grant provided in the Random Access Response message;

-
if this is the first successfully received Random Access Response within this Random Access procedure:

-
if the transmission is not being made for the CCCH logical channel, indicate to the Multiplexing and assembly entity to include a C-RNTI MAC control element in the subsequent uplink transmission;

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity and store it in the [Message3] buffer.
… 

[TS 36.321, clause 5.4.1]   

In order to transmit on the UL-SCH the UE 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. To perform requested transmissions, the MAC layer receives HARQ information from lower layers.
When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI:

-
if an uplink grant for this TTI has been received on the PDCCH for the UE’s C-RNTI or Temporary C-RNTI; or

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

-
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 on the PDCCH for the UE’s Semi-Persistent C-RNTI:

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

-
consider the NDI not to have been toggled;

-
indicate a valid uplink grant and the associated HARQ information to the HARQ entity for this TTI.

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

NOTE:
If the UE receives both a grant for its RA-RNTI and a grant for its C-RNTI, the UE may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI.
7.1.4.1.3
Test description

7.1.4.1.3.1
Pre-test conditions

System Simulator 

-
1 cell
UE:

-
None
Pre-amble 
Table 7.1.4.1.3.1-1: Random Access Settings in SystemInformationBlockType2 
	Parameter
	Value

	numberOfRA-Preambles
	TBD

	sizeOfRA-PreamblesGroupA
	TBD


Editor’s note:
It is FFS if the Random Access settings in Table 7.1.4.1.3.1-1 is to be moved to the specific message clause or will be covered by the default message.
-
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. 
 7.1.4.1.3.2
Test procedure sequence

Table 7.1.4.1.3.2-1: MAIN BEHAVIOR

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	SS transmits a RLC SDU with SN=0 in a MAC PDU
	<--
	MAC PDU
	1
	-

	2
	The SS transmits an uplink grant allowing the UE to transmit an RLC SDU.
	<--
	(UL Grant)
	1
	-

	3
	Check: Does the UE transmit a MAC PDU?
	-->
	MAC PDU (RLC SDU, SN=0, redundancy version=”0”)
	1
	P

	4
	SS transmits a HARQ ACK
	<--
	HARQ_ACK
	1
	-

	5
	SS transmits a RLC SDU with SN=1 in a MAC PDU
	<--
	MAC PDU
	1
	-

	6
	The SS transmits an uplink grant allowing the UE to transmit an RLC SDU.
	<--
	(UL Grant)
	1
	-

	7
	Check: Does the UE transmit a MAC PDU? 
	-->
	MAC PDU (RLC SDU. SN=1, redundancy version=”0”)
	1
	P

	8
	SS transmits a HARQ NACK and records the time T1 when the MAC PDU (RLC SDU SN=1) was received.
	<--
	HARQ_NACK
	2
	-

	9
	Check: Does UE transmit a MAC PDU on semi-persistent configured grant? 
SS records the time T2 when the MAC PDU was received.
(Note 1)
	-->
	MAC PDU (RLC SDU. SN=1, redundancy version=”2”)
	2
	P

	10
	Check: Is time T2-T1 larger than HARQ RTT TTIs?

Does UE transmit the MAC HARQ retransmission after a wait period of [FFS] TTIs (HARQ RTT) since Step 7?
	-
	-
	2
	P

	11
	SS transmits a HARQ ACK
	<--
	HARQ_ACK
	2
	-

	12
	SS transmits Timing Advance command. SS does not send any subsequent alignments. 

SS Starts Timer_1 =  Time Alignment Timer. (Note 2)
	<--
	MAC PDU (Timing Advance MAC Control Element) 
	3
	-

	-
	EXCEPTION:
Step 13 is repeated 5 times. 
	-
	-
	3
	-

	13
	SS transmits a MAC PDU including a RLC SDU. SS ignores any scheduling requests from the UE. 
	<--
	MAC PDU 
	3
	-

	-
	EXCEPTION:
Step 14 is repeated until Timer_1 expires.
	-
	-
	3
	-

	14
	Check: Does UE transmit a Random Access Preamble?
	-
	-
	3
	F

	15
	Check: Does UE transmit a Random Access Preamble from Preambles Group [TBD].
(Note 3)
	-->
	Random Access Preamble
	3
	P

	16
	SS responds with a valid Random Access Response with an UL Grant [FFS] to accommodate the 5 RLC SDUs
	<--
	MAC PDU (Random Access Response (C-RNTI))
	4
	-

	17
	Check: Does the UE successfully transmits 5 RLC SDUs 
	-->
	MAC PDU (C-RNTI MAC Control Element, 5 RLC SDUs)
	4
	P

	18
	SS Transmits a valid MAC PDU including ‘UE Contention Resolution Identity’ MAC control element with matching ‘Contention Resolution Identity’
	<--
	MAC PDU

(Matching UE Contention Resolution Identity)
	4
	-

	Note 1
Retransmission of MAC PDU on HARQ_NACK shall be performed by the UE even though no explicit UL grant is configured.
Note 2
A conformant UE correctly applies Timing Advance MAC Control and restarts the Timing Alignment timer, causing the uplink to stay in sync for a period equal to the received Time Alignment Value.
Note 3
The SS verifies that the correct preamble group is used by the UE in step 15 by checking if the value of the preamble is greater than sizeOfRA-PreamblesGroupA (then UE has selected preamble from Group B) or if the value of the preamble is between 1 and sizeOfRA-PreamblesGroupA (then UE has selected preamble from Group A).


Editor’s note:
It is FFS how to cause UE to be forced to use a Random Access Preamble from a specific Preamble Group. RAN2 has not yet decided (36.321 v8.3.0) how the parameter MESSAGE_SIZE_GROUP_A  is set (constant or by RRC). The parameter MESSAGE_SIZE_GROUP_A is used by the UE (36.321 clause 5.1.2 to decide if Random Access Preample group A or B is to be used.
 7.1.4.1.4
Specific Message Contents

None
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