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7.1.2.6
Maintenance of uplink time alignment

7.1.2.6.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state and having initiated a random access procedure }

ensure that {

  when { The SS transmits a Timing Advance Command in a Random Access Response message }

    then {  the UE applies the received Timing Advance value in the next transmitted MAC PDU}

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { Timing Advanced Command MAC control element is received and UE has pending data during the period the timeAlignmentTimer is running }

    then { UE does not send any Random Access Preamble, but Scheduling Requests to request transmission of data while timeAlignmentTimer is running }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when{ timeAlignmentTimer has expired or is not running and UL transmission is required}

    then { UE triggers a RA Procedure }

            }

7.1.2.6.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 clause 5.2.

[TS 36.321 clause 5.2]
The UE has a configurable timer timeAlignmentTimer which is used to control how long the UE is considered uplink time aligned.
The UE shall:

-
when a Timing Advance Command MAC control element is received:

-
apply the Timing Advance Command;

-
start or restart timeAlignmentTimer.

-
when a Timing Advance Command is received in a Random Access Response message:
-
if the Random Access Preamble was not selected by UE MAC:

-
apply the Timing Advance Command;

-
start or restart timeAlignmentTimer.

- 
else, if the timeAlignmentTimer is not running:

-
apply the Timing Advance  Command;
-
start timeAlignmentTimer;

-
when the contention resolution is considered not successful as described in subclause 5.1.5, stop timeAlignmentTimer.

-
else:

-
ignore the received Timing Advance Command.
-
when timeAlignmentTimer expires:

-
flush all HARQ buffers;

-
notify RRC to release PUCCH/SRS;

-
clear any configured downlink assignments and uplink grants.

7.1.2.6.3
Test description

7.1.2.6.3.1
Pre-test condition

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The generic procedure to get UE in state Registered, Idle mode, UE Test Mode Activated (State 2a) according to TS 36.508 clause 4.5 is executed.

7.1.2.6.3.2
Test procedure sequence

Table 7.1.2.6.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	SS pages the UE
	<--
	-
	-
	-

	2
	SS respond to UE Random Access request by a Random Access Response with TA field within message set to 600(FDD) or 160(TDD) (Note 2). 
	<--
	MAC PDU(Random Access Response (TA=600))
	-
	-

	3
	Check: Does UE send an RRCConnectionRequest message in the first scheduled UL transmission using the Timing Advance value sent by the SS in step 2?
	-->
	MAC PDU (RRCConnectionRequest)
	1
	P

	4
	The SS transmits a valid MAC PDU containing “UE Contention Resolution Identity” MAC control element with matching “Contention Resolution Identity” and RA Procedure considered a success. 
	<--
	MAC PDU (UE Contention Resolution Identity)
	-
	-

	5
	The SS sends an RRCConnectionSetup message.
	<--
	MAC PDU
	-
	-

	6
	Check: Does the UE transmit an RRCConnectionSetupComplete?
	-->
	MAC PDU (RRCConnectionSetupComplete)
	1
	P

	7
	The generic procedure to get UE in test state Loopback Activated (State 4) according to TS 36.508 clause 4.5 is executed with UL SDU size set to ‘0’ (no data returned in uplink) using parameters as specified in Table 7.1.2.6.3.3-1 
	-
	-
	-
	-

	8
	SS transmits Timing Advance command. SS does not send any subsequent alignments.
	<--
	MAC PDU (Timing Advance Command MAC Control Element) 
	-
	-

	9
	After 600ms (0.8 * timeAlignmentTimer) SS sends a MAC PDU containing a RLC PDU with SN=0 and poll bit set to trigger UE to transmit a status report in uplink. SS does not respond to any scheduling requests or Random Access Preambles from the UE.
	<--
	MAC PDU
	-
	-

	10
	Check: For 0.2* timeAlignmentTimer  does UE transmit Scheduling Requests, but no Random Access Preamble message?

(Note 1)
	-->
	SR
	2
	P

	11
	Void
	-
	-
	-
	-

	12
	Check: Does the UE transmit a Random Access Preamble?
	-->
	Random Access Preamble
	3
	P

	13
	SS responds with a valid Random Access Response
	<--
	MAC PDU (Random Access Response (Temporary C-RNTI))
	-
	-

	14
	Check: Does the UE transmit a MAC PDU with C-RNTI containing RLC STATUS PDU for the acknowledgement of the DL Data with the Temporary C-RNTI set to the value received in the Random Access Response message??
	-->
	MAC PDU(RLC STATUS PDU (ACK_SN =1))
	3
	P

	15
	The SS Transmits a PDCCH transmission addressed to the C-RNTI stored in the UE and contains an UL grant for a new transmission
	<--
	-
	-
	-

	Note 1
A conformant UE correctly applies Timing Advance Command MAC Control and restarts timeAlignmentTimer, causing the uplink to stay in sync for a period equal to the received Time Alignment Value.

Note 2
For  FDD, TA value of 600 has been chosen arbitrarily in the middle of the range 0 to 1282 and corresponds to 0.3125 ms (timing advance in ms = 1000 x NTA x 
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 where NTA = TA (16 and 
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 seconds according to TS 36.213 and TS 36.211).
                 For TDD, TA value of 160 has been chosen and corresponds to 0.1036 ms (timing advance in ms = 1000 x (N_TA + N_TA_offset) x Ts where N_TA = TA x 16, N_TA_offset = 624Ts, and Ts = 1/(15000 x 2048) seconds according to TS 36.213 and TS 36.211).


7.1.2.6.3.3
Specific Message Contents

Table 7.1.2.6.3.3-1: SchedulingRequest-Configuration (RRCConnectionReconfiguration, step 7 table 7.1.2.6.3.2-1)

	Derivation Path: 36.508 clause 4.6.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Configuration ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    dsr-TransMax
	n64
	Max value allowed
	

	  }
	
	
	

	}
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