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7.1.2.11
CA / Maintenance of uplink time alignment / Multiple TA

7.1.2.11.1
CA / Maintenance of uplink time alignment / Multiple TA / Intra-band Contiguous CA
7.1.2.11.1.1
Test Purpose (TP)

(1)

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

ensure that {

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

    then {  UE applies the received Timing Advance value in the next transmitted MAC PDU on the SCell and starts the timeAlignmentTimerSTAG for this sTAG to which the SCell belongs }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state and having completed the random access procedure on the SCell }

ensure that {

  when { Timing Advance Command MAC control element with the TAG Id associated with the SCell is received and UE has pending data during the period the timeAlignmentTimer for the PCell and timeAlignmentTimerSTAG are running }

    then { UE applies the received Timing Advance value for the next transmission of data and restarts the timeAlignmentTimerSTAG for this sTAG to which the SCell belongs }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when{ timeAlignmentTimer associated with the pTAG is running and timeAlignmentTimerSTAG associated with the sTAG has expired or is not running }

    then { UE releases the SRS }

            }

(4)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when{ timeAlignmentTimer associated with the pTAG expires and timeAlignmentTimerSTAG for the sTAG had not yet expired and UL transmission is required }

    then { UE considers all timeAlignmentTimers, including the one for sTAG, as expired, triggers a RA Procedure on the PCell and releases SRS }

            }

7.1.2.11.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 clauses 5.2 and 6.1.3.5. Unless otherwise stated these are Rel-11 requirements.

[TS 36.321 clause 5.2]
The UE has a configurable timer timeAlignmentTimer per TAG. The timeAlignmentTimer is used to control how long the UE considers the Serving Cells belonging to the associated TAG to be uplink time aligned [8].

The UE shall:

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

-
apply the Timing Advance Command for the indicated TAG;

-
start or restart the timeAlignmentTimer associated with the indicated TAG.

-
when a Timing Advance Command is received in a Random Access Response message for a serving cell belonging to a TAG:
-
if the Random Access Preamble was not selected by UE MAC:

-
apply the Timing Advance Command for this TAG;

-
start or restart the timeAlignmentTimer associated with this TAG.

- 
else, if the timeAlignmentTimer associated with this TAG is not running:

-
apply the Timing Advance Command for this TAG;
-
start the timeAlignmentTimer associated with this TAG;

-
when the contention resolution is considered not successful as described in subclause 5.1.5, stop timeAlignmentTimer associated with this TAG.
-
else:

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

-
if the timeAlignmentTimer is associated with the pTAG:

-
flush all HARQ buffers for all serving cells;

-
notify RRC to release PUCCH/SRS for all serving cells;

-
clear any configured downlink assignments and uplink grants;

-
consider all running timeAlignmentTimers as expired;

-
else if the timeAlignmentTimer is associated with an sTAG, then for all Serving Cells belonging to this TAG:
-
flush all HARQ buffers;

-
notify RRC to release SRS.

The UE shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when  the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the pTAG is not running, the UE shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the PCell.

NOTE:
A UE stores or maintains NTA upon expiry of associated timeAlignmentTimer, where NTA is defined in [7]. The UE applies a received Timing Advance Command MAC control element and starts associated timeAlignmentTimer also when the timeAlignmentTimer is not running.
[TS 36.321 clause 6.1.3.5]
The Timing Advance Command MAC control element is identified by MAC PDU subheader with LCID as specified in table 6.2.1-1.

It has a fixed size and consists of a single octet defined as follows (figure 6.1.3.5-1):

-
TAG Identity (TAG Id): This field indicates the TAG Identity of the addressed TAG. The TAG containing the PCell has the TAG Identity 0. The length of the field is 2 bits;

-
Timing Advance Command: This field indicates the index value TA (0, 1, 2… 63) used to control the amount of timing adjustment that UE has to apply (see subclause 4.2.3 of [2]). The length of the field is 6 bits.
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Figure 6.1.3.5-1: Timing Advance Command MAC control element

7.1.2.11.1.3
Test description

7.1.2.11.1.3.1
Pre-test condition

System Simulator:

· Cell 1 (PCell) and Cell 3(SCell)

· Cell 3 is an Active SCell according to [18] cl. 6.3.4

-
RRC Connection Reconfiguration (preamble: Table 4.5.3.3-1, step 8) using parameters as specified in Table 7.1.2.11.1.3.3-1 and 7.1.2.11.1.3.3-2.

UE:

None.

Preamble:

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

7.1.2.11.1.3.2
Test procedure sequence

Table 7.1.2.11.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	The SS transmits an RRCConnectionReconfiguration message with SCell (Cell 3) and the related sTAG addition.
	<--
	RRCConnectionReconfiguration
	-
	-

	2
	The UE transmits an RRCConnectionReconfigurationComplete message to confirm SCell (Cell 3) and sTAG addition.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	3
	The SS transmits an Activation MAC control element to activate SCell (Cell 3).
	<--
	MAC PDU (Activation (C1=1)) 
	-
	-

	4
	The SS transmits a PDCCH order providing Random Access Preamble on SCell (Cell 3)
	<--
	(PDCCH Order)
	-
	-

	5
	The UE transmits a preamble on PRACH using the same preamble index as given in step 4 on SCell (Cell 3)
	-->
	(PRACH Preamble)
	-
	-

	6
	The SS transmits Random Access Response with RAPID corresponding to Preamble in step 4 on PCell (Cell 1) and with TA field within message set to 600(FDD) or 160(TDD) (Note 2).
Note: UE starts the timeAlignmentTimerSTAG
	<--
	MAC PDU(Random Access Response (TA=600(FDD) or TA=160(TDD))
	-
	-

	7
	The SS indicates a new transmission on PDCCH of CC2 (Cell 3) and transmits a MAC PDU (containing an RLC PDU )
	<--
	MAC PDU (CC2)
	-
	-

	8
	60ms After step 7 the SS sends an UL grant suitable for transmitting loop back PDU on Cell 3.
	<--
	(UL Grant)
	-
	-

	9
	Check: Does the UE transmit a MAC PDU containing the loop back PDU corresponding to step 7 on SCell Cell 3 in the first scheduled UL transmission using the Timing Advance value sent by the SS in step 6?
	-->
	MAC PDU
	1
	P

	10
	The SS transmits Timing Advance command with TAG Id equalling to sTAG id.
Note: UE restarts the timeAlignmentTimerSTAG.
	<--
	MAC PDU (Timing Advance Command MAC Control Element) 
	-
	-

	11
	The SS indicates a new transmission on PDCCH of CC2 (Cell 3) and transmits a MAC PDU (containing an RLC PDU )
	<--
	MAC PDU (CC2)
	-
	-

	
	
	
	
	
	

	12
	60ms After step 11, the SS sends an UL grant suitable for transmitting loop back PDU on Cell 3.
	<--
	(UL Grant)
	-
	-

	13
	Check: Does the UE transmit a MAC PDU containing the loop back PDU corresponding to step 10 in the first scheduled UL transmission using the Timing Advance value sent by the SS in step 6?
	-->
	MAC PDU
	2
	P

	14
	Wait for the timeAlignmentTimerSTAG equalling to 750ms to expire.

Check: Does the UE send the SRS on the SCell (Cell 3)?
	-->
	(SRS)
	3
	F

	15
	The SS transmits a PDCCH order providing Random Access Preamble on SCell (Cell 3)
	<--
	(PDCCH Order)
	-
	-

	16
	The UE transmits a preamble on PRACH using the same preamble index as given in step 15 on SCell (Cell 3)
	-->
	(PRACH Preamble)
	-
	-

	17
	The SS transmits Random Access Response with RAPID corresponding to Preamble in step 16 on PCell (Cell 1) and with TA field within message set to 600(FDD) or 160(TDD) (Note 2).
Note: UE starts the timeAlignmentTimerSTAG
	<--
	MAC PDU(Random Access Response (TA=600 or TA=160(TDD))
	-
	-

	18
	SS transmits Timing Advance command with TAG Id equalling to pTAG id 0.
Note: UE restarts the timeAlignmentTimerDedicated for PCell to apply the new TAT value configured in step 1.
	<--
	MAC PDU (Timing Advance Command MAC Control Element) 
	-
	-

	19
	300 ms after step 18, The SS transmits Timing Advance command with TAG Id equalling to sTAG id.
Note: UE restarts the timeAlignmentTimerSTAG.
	<--
	MAC PDU (Timing Advance Command MAC Control Element) 
	-
	-

	20
	After 600ms (0.8 * timeAlignmentTimerDedicated for pTAG) after step 18 SS sends a MAC PDU containing a RLC PDU on cell 3 k.
	<--
	MAC PDU
	-
	-

	21
	Wait the timeAlignmentTimerDedicated for pTAG to expire.
	-
	-
	-
	-

	-
	EXCEPTION: In parallel with step 22, parallel behaviour defined in table 7.1.2.11.1.3.2-2 is executed
	-
	-
	-
	-

	22
	Check: Does the UE transmit a Random Access Preamble on PCell?
	-->
	Random Access Preamble
	4
	P

	23
	SS responds with a valid Random Access Response on PCell.
	<--
	MAC PDU (Random Access Response (Temporary C-RNTI))
	-
	-

	24
	The SS sends an UL grant suitable for transmitting loop back PDU on PCell.
	<--
	(UL Grant)
	-
	-

	25
	Check: Does the UE transmit a MAC PDU containing the loop back PDU corresponding to step 20?
	-->
	MAC PDU
	4
	P

	
	
	
	
	
	

	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 timeAlignmentTimer.

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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 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).


Table 7.1.2.11.1.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE send the SRS on the SCell (Cell 3)?
	-->
	(SRS)
	4
	F


7.1.2.11.1.3.3
Specific Message Contents

Table 7.1.2.11.1.3.3-1: RRCConnectionReconfiguration (preamble)

	Derivation path: 36.508 Table 4.6.1-8

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig SEQUENCE {
	
	
	

	            timeAlignmentTimerDedicated
	Infinity
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.2.11.1.3.3-2: SchedulingRequest-Configuration (preamble)

	Derivation Path: 36.508 clause 4.6.3-20

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Configuration ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    dsr-TransMax
	n8
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.2.11.1.3.3-3: RRCConnectionReconfiguration (step 1, Table 7.1.2.11.1.3.2-2)

	Derivation Path: 36.508 Table 4.6.1-8, condition SCell_AddMod


Table 7.1.2.11.1.3.3-4: MAC-MainConfig-RBC (Table 7.1.2.11.1.3.3-3)
	Derivation Path: 36.508, Table 4.8.2.1.5-1, condition SCell_AddMod

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  timeAlignmentTimerDedicated
	sf750
	
	

	  stag-ToAddModList-r11 SEQUENCE  (SIZE (1..maxSTAG-r11)) OF SEQUENCE {
	Not present
	
	

	    stag-Id-r11
	1
	
	

	    timeAlignmentTimerSTAG-r11
	sf750
	
	

	  }
	
	
	

	  mac-MainConfig-v1020 SEQUENCE {
	
	
	

	    sCellDeactivationTimer-r10
	rf128
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.2.11.1.3.3-5: SCellToAddMod-r10 (Table 7.1.2.11.1.3.3-3)

	Derivation Path: 36.508, Table 4.6.3-19D

	Information Element
	Value/remark
	Comment
	Condition

	SCellToAddMod-r10 ::= SEQUENCE {
	
	
	

	  sCellIndex-r10
	1
	
	

	  cellIdentification-r10 SEQUENCE {
	
	
	

	    physCellId-r10
	PhysicalCellIdentity of Cell 3
	
	

	    dl-CarrierFreq-r10
	Same downlink EARFCN as used for Cell 3
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.2.11.1.3.3-6: RadioResourceConfigCommonSCell-r10-f2 (Table 7.1.2.11.1.3.3-5)
	Derivation Path: 36.508, Table 4.6.3-13A, condition UL_CA

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigCommonSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  rach-ConfigCommonSCell-r11 SEQUENCE {
	
	
	

	    powerRampingParameters-r11 SEQUENCE {
	
	
	

	      powerRampingStep
	dB2
	
	

	      preambleInitialReceivedTargetPower
	dBm-104 (default)
	Thermal noise = -113 dBm

NF = 5 dB

IoT = 6 dB

Required SNR = -8 dB (See table 8.4.2-1 in TS 36.104 [30])

-> -110 dB

(default value is acceptable)
	

	    }
	
	
	

	    ra-SupervisionInfo-r11 SEQUENCE {
	
	
	

	      preambleTransMax-r11
	n6
	
	

	    }
	
	
	

	  }
	
	
	

	  prach-ConfigSCell-r11 SEQUENCE {
	
	
	

	    rootSequenceIndex
	
	
	

	    prach-ConfigInfo SEQUENCE {
	See TS 36.508 [18] clause 4.4.2, Table 4.4.2-1A and clause 6.3.2.2 Table 6.3.2.2-2
	See table 5.7.2-4 in TS 36.211 [41] for PRACH format 0-3
	FDD

	
	See TS 36.508 [18] clause 4.4.2, Table 4.4.2-1A and clause 6.3.2.2 Table 6.3.2.2-2
	See table 5.7.2-5 in TS 36.211 [41] for PRACH format 4
	TDD

	      prach-ConfigIndex
	3
	Typical value in real network for FDD (see table 5.7.1-1 and 5.7.1-2 in TS 36.211 [41])
	FDD

	
	51
	Typical value in real network for TDD (see table 5.7.1-3 and 5.7.1-4 in TS 36.211 [41])
	TDD

	      highSpeedFlag
	FALSE
	
	

	      zeroCorrelationZoneConfig
	
	
	

	      prach-FreqOffset
	See TS 36.508 [18] clause 4.6.8
	Channel-bandwidth-dependent parameter
	

	    }
	
	
	

	  }
	
	
	

	  uplinkPowerControlCommonSCell-v1130 SEQUENCE {
	Not present
	
	

	
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.2.11.1.3.3-7: RadioResourceConfigDedicatedSCell-r10-f2 (Table 7.1.2.11.1.3.3-5)

	Derivation Path: 36.508, Table 4.6.3-19AA

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicatedSCell-r10 ::= SEQUENCE {
	
	
	

	  physicalConfigDedicatedSCell-r10
	PhysicalConfigDedicatedSCell-r10-DEFAULT
	
	

	  mac-MainConfigSCell-r11 SEQUENCE {
	
	
	

	    stag-Id-r11
	1
	
	

	  }
	
	
	

	}
	
	
	


7.1.2.11.2
CA / Maintenance of uplink time alignment / Multiple TA / Inter-band CA
The scope and description of the present TC is the same as test case 7.1.2.11.1 with the following differences:

-
CA configuration: Inter-band CA replaces Intra-band Contiguous CA

-
Cells configuration: Cell 10 replaces Cell 3

-
Cell 10 is an Active SCell according to [18] cl. 6.3.4

7.1.2.11.3
CA / Maintenance of uplink time alignment / Multiple TA / Intra-band non-contiguous CA
The scope and description of the present TC is the same as test case 7.1.2.11.1 with the following differences:

-
CA configuration: Intra-band non-contiguous CA replaces Intra-band Contiguous CA
-
Cells configuration: Cell 6 replaces Cell 1
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