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7.1.2.10
CA / Random access procedure / SCell

7.1.2.10.1
CA / Random access procedure / SCell / Intra-band Contiguous CA
7.1.2.10.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state having activated SCell with uplink configured }

ensure that {

  when { PDCCH order is sent on the scheduling cell of the activated SCell providing Random Access Preamble }

    then { UE sends the Random Access Preamble given in the PDCCH Order on the activated SCell }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state and transmitting Random Access Preamble }

ensure that {

  when { UE has data to send on the PCell }

    then { UE sends the SR/ack/nack on PUCCH and data on the PUSCH of PCell in parallel with the Preamble transmission on the activated SCell }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state and transmitted PRACH Preamble, after reception of PDCCH order }

ensure that {

  when { UE does not receive a matching Random Access response in ra-ResponseWindowSize (hence considers RACH attempt as failed) and PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX }

    then { UE retransmits the Preamble given in the PDCCH Order on the activated SCell }

            }

(4)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE has sent the Preamble on the activated SCell }

    then { UE receives the Random Access Response on the PCell }

            }

(5)

with { UE in E-UTRA RRC_CONNECTED state and completed the Random Access procedure on SCell }

ensure that {

  when { UE has data to send and receives the UL Grant scheduled for the SCell }

    then { UE transmits the data on the SCell }

            }
7.1.2.10.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clauses 5.1.1, clauses 5.1.2, 5.1.4 and 5.1.6; TS 36.212, clause 5.3.3.1.3; TS 36.213, clause 5.1.1.1. Unless otherwise stated these are Rel-11 requirements.

[TS 36.321, clause 5.1.1]
The Random Access procedure described in this subclause is initiated by a PDCCH order or by the MAC sublayer itself. Random Access procedure on a SCell shall only be initiated by a PDCCH order. If a UE receives a PDCCH transmission consistent with a PDCCH order [5] masked with its C-RNTI, and for a specific Serving Cell, the UE shall initiate a Random Access procedure on this Serving Cell. For Random Access on the PCell a PDCCH order or RRC optionally indicate the ra-PreambleIndex and the ra-PRACH-MaskIndex; and for Random Access on a SCell, the PDCCH order indicates the ra-PreambleIndex with a value different from 000000 and the ra-PRACH-MaskIndex. For the pTAG preamble transmission on PRACH and reception of a PDCCH order are only supported for PCell.
Before the procedure can be initiated, the following information for related Serving Cell is assumed to be available [8]:

-
the available set of PRACH resources for the transmission of the Random Access Preamble, prach-ConfigIndex.

…

-
the RA response window size ra-ResponseWindowSize.

-
the power-ramping factor powerRampingStep.

-
the maximum number of preamble transmission preambleTransMax.

-
the initial preamble power preambleInitialReceivedTargetPower.

-
the preamble format based offset DELTA_PREAMBLE (see subclause 7.6).

…

[TS 36.321, clause 5.1.2]
The Random Access Resource selection procedure shall be performed as follows:

-
If ra-PreambleIndex (Random Access Preamble) and ra-PRACH-MaskIndex (PRACH Mask Index) have been explicitly signalled and ra-PreambleIndex is not 000000:

-
the Random Access Preamble and the PRACH Mask Index are those explicitly signalled.

[TS 36.321, clause 5.1.4]

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the UE shall monitor the PDCCH of the PCell for Random Access Response(s) identified by the RA-RNTI defined below, in the RA Response window which starts at the subframe that contains the end of the preamble transmission [7] plus three subframes and has length ra-ResponseWindowSize subframes. The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= 1 + t_id+10*f_id

Where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted Random Access Preamble.

-
If a downlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded, the UE shall regardless of the possible occurrence of a measurement gap:

...

-
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:

-
process the received Timing Advance Command (see subclause 5.2);

-
indicate the preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep);

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

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
consider the Random Access procedure successfully completed.

...

If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
if the Random Access Preamble is transmitted on the PCell:

-
indicate a Random Access problem to upper layers;

-
if the Random Access Preamble is transmitted on a SCell:

-
consider the Random Access procedure unsuccessfully completed.

[TS 36.321, clause 5.1.6]

At completion of the Random Access procedure, the UE shall:

-
discard explicitly signalled ra-PreambleIndex and ra-PRACH-MaskIndex, if any;

-
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer.
[TS 36.212, clause 5.3.3.1.3]
DCI format 1A is used for the compact scheduling of one PDSCH codeword in one cell and random access procedure initiated by a PDCCH order. The DCI corresponding to a PDCCH order can be carried by PDCCH or EPDCCH.
The following information is transmitted by means of the DCI format 1A:

-
Carrier indicator – 0 or 3 bits. This field is present according to the definitions in [3].

-
Flag for format0/format1A differentiation – 1 bit, where value 0 indicates format 0 and value 1 indicates format 1A

Format 1A is used for random access procedure initiated by a PDCCH order only if format 1A CRC is scrambled with C-RNTI and all the remaining fields are set as follows:

-
Localized/Distributed VRB assignment flag – 1 bit is set to ‘0’

-
Resource block assignment – 
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bits, where all bits shall be set to 1

-
Preamble Index – 6 bits

-
PRACH Mask Index – 4 bits, [5]

-
All the remaining bits in format 1A for compact scheduling assignment of one PDSCH codeword are set to zero

[TS 36.213, clause 5.1.1.1]
If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in parallel with PUSCH/PUCCH in a different serving cell belonging to a different TAG, adjust the transmission power of PUSCH/PUCCH so that its total transmission power does not exceed 
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7.1.2.10.1.3
Test description

7.1.2.10.1.3.1
Pre-test conditions

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 7.1.2.10.1.3.3-1 and 7.1.2.10.1.3.3-2.

UE:

None.

Preamble:

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

7.1.2.10.1.3.2
Test procedure sequence

Table 7.1.2.10.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCConnectionReconfiguration message with SCell (Cell 3) addition
	<--
	RRCConnectionReconfiguration
	-
	-

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

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

	4
	The SS indicates a new transmission on PDCCH of CC1 (Cell 1) and transmits a MAC PDU (containing an RLC PDU )
	<--
	MAC PDU (CC1)
	-
	-

	5
	The SS transmits a PDCCH order providing Random Access Preamble on SCell (Cell 3)
	<--
	(PDCCH Order)
	-
	-

	-
	EXCEPTION: In parallel with step 6 to 8, parallel behaviour defined in table 7.1.2.10.1.3.2-2 is executed
.
	-
	-
	-
	-

	6
	Check: Does the UE transmit a preamble on PRACH using the same preamble index as given in step 5 on SCell (Cell3)?
	-->
	(PRACH Preamble)
	1
	P

	7
	Check: Does the UE transmit a preamble on PRACH after ra-ResponseWindowSize using the same preamble index as given in step 5 on SCell (Cell3)?
	-->
	(PRACH Preamble)
	3
	P

	8
	Check: Does the UE transmit a preamble on PRACH after ra-ResponseWindowSize using the same preamble index as given in step 5 on SCell (Cell3)?
	-->
	(PRACH Preamble)
	3
	P

	9
	The SS transmits Random Access Response with RAPID corresponding to Preamble in step 5 on PCell (Cell 1). 
	<--
	Random Access Response
	-
	-

	10
	The SS indicates a new transmission on PDCCH of CC2 (Cell 3) and transmits a MAC PDU (containing an RLC PDU )
	<--
	MAC PDU (CC2)
	-
	-

	11
	The SS sends an UL grant suitable for transmitting loop back PDU on Cell 3.
	<--
	(UL Grant)
	-
	-

	 12
	Check: Does the UE transmit a MAC PDU containing the loop back PDU corresponding to step 10?
	-->
	MAC PDU(CC2)
	4, 5
	P

	13
	The SS transmits a MAC PDU containing RLC status PDU acknowledging reception of RLC PDU in step 12
	<--
	MAC PDU (CC2)
	-
	-


Table 7.1.2.10.1.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmits a Scheduling Request on PUCCH
	-->
	(SR)
	2
	P

	2
	The SS sends an UL grant suitable for transmitting loop back PDU on Cell 1.
	<--
	(UL Grant)
	-
	-

	3
	Check: Does the UE transmit a MAC PDU containing the loop back PDU corresponding to step 4?
	-->
	MAC PDU
	2
	P

	4
	The SS transmits a MAC PDU containing RLC status PDU acknowledging reception of RLC PDU in step 3
	<--
	MAC PDU (CC1)
	-
	-


7.1.2.10.1.3.3
Specific message contents

Table 7.1.2.10.1.3.3-1: RRCConnectionReconfiguration (preamble)

	Derivation path: 36.508 Table 4.8.2.1.5-1

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig SEQUENCE {
	
	
	

	            timeAlignmentTimerDedicated
	Infinity
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.2.10.1.3.3-2: 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 7.1.2.10.1.3.3-3: RRCConnectionReconfiguration (step 1, Table 7.1.2.10.1.3.2-2)

	Derivation Path: 36.508 Table 4.6.1-8, condition SCell_AddMod


Table 7.1.2.10.1.3.3-4: MAC-MainConfig-RBC (Table 7.1.2.10.1.3.3-3)
	Derivation Path: 36.508, Table 4.8.2.1.5-1, condition SCell_AddMod

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

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

	    stag-Id-r11
	1
	
	

	    timeAlignmentTimerSTAG-r11
	infinity
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.2.10.1.3.3-5: SCellToAddMod-r10 (Table 7.1.2.10.1.3.3-3)

	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 7.1.2.10.1.3.3-6: RadioResourceConfigCommonSCell-r10-f2 (Table 7.1.2.10.1.3.3-5)
	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
	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-ConfigInfo SEQUENCE {
	
	
	

	      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 7.1.2.10.1.3.3-7: RadioResourceConfigDedicatedSCell-r10-f2 (Table 7.1.2.10.1.3.3-5)

	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
	
	

	  }
	
	
	

	}
	
	
	


7.1.2.10.2
CA / Random access procedure / SCell / Inter-band CA
The scope and description of the present TC is the same as test case 7.1.2.10.1 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

7.1.2.10.3
CA / Random access procedure / SCell / Intra-band non-contiguous CA
The scope and description of the present TC is the same as test case 7.1.2.10.1 with the following differences:

-
CA configuration: Intra-band non-contiguous CA replaces Intra-band Contiguous CA

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

<<< Text skipped here>>>

7.1.4.19
CA / UE power headroom reporting / SCell activation and DL pathloss change reporting / Extended PHR
7.1.4.19.1
CA / UE power headroom reporting / SCell activation and DL pathloss change reporting / Extended PHR / Intra-band Contiguous CA
7.1.4.19.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_Connected state with DRB established, Extended Power headroom reporting and an SCell with uplink addition configured }

ensure that {

  when { UE receives an Activation MAC Control Element activating the SCell }

    then { UE transmits a MAC PDU containing Extended Power Headroom MAC Control Element }

            }

(2)

with { UE in E-UTRA RRC_Connected state with DRB established, Extended Power headroom reporting for DL_Pathloss change configured }

ensure that {

  when { the DL Pathloss changes and prohibitPHR-Timer is running }

    then { UE does not transmit a MAC PDU containing Extended Power Headroom MAC Control Element }

            }

(3)

with { UE in E-UTRA RRC_Connected state with DRB established, Extended Power headroom reporting for DL_Pathloss change configured }

ensure that {

  when { prohibitPHR-Timer expires and extended power headroom report is triggered due to DL Pathloss change }

    then { UE transmits a MAC PDU containing Extended Power Headroom MAC Control Element }

            }

7.1.4.19.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321 clause 5.4.6 and 6.1.3.6a

[TS 36.321, clause 5.4.6]

The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell and also with information about the difference between the nominal UE maximum power and the estimated power for UL-SCH and PUCCH transmission on PCell.

The reporting period, delay and mapping of Power Headroom are defined in subclause 9.1.8 of [9]. RRC controls Power Headroom reporting by configuring the two timers periodicPHR-Timer and prohibitPHR-Timer, and by signalling dl-PathlossChange which sets the change in measured downlink pathloss and the required power backoff due to power management (as allowed by P-MPRc [10]) to trigger a PHR [8].

A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

-
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell which is used as a pathloss reference since the last transmission of a PHR when the UE has UL resources for new transmission;

-
periodicPHR-Timer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function;

-
activation of an SCell with configured uplink.

-
prohibitPHR-Timer expires or has expired, when the UE has UL resources for new transmission, and the following is true in this TTI for any of the active Serving Cells with configured uplink: 

-
there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc [10]) for this cell has changed more than dl-PathlossChange dB since the last transmission of a PHR when the UE had UL resources allocated for transmission or PUCCH transmission on this cell.

NOTE:
The UE should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,c/PH when a PHR is triggered by other triggering conditions.

If the UE has UL resources allocated for new transmission for this TTI:

-
if it is the first UL resource allocated for a new transmission since the last MAC reset, start periodicPHR-Timer;

-
if the Power Headroom reporting procedure determines that at least one PHR has been triggered since the last transmission of a PHR or this is the first time that a PHR is triggered, and;

-
if the allocated UL resources can accommodate a PHR MAC control element plus its subheader if extendedPHR is not configured, or the Extended PHR MAC control element plus its subheader if extendedPHR is configured, as a result of logical channel prioritization:

-
if extendedPHR is configured:

-
for each activated Serving Cell with configured uplink:

-
obtain the value of the Type 1 power headroom;

-
if the UE has UL resources allocated for transmission on this Serving Cell for this TTI:

-
obtain the value for the corresponding PCMAX,c field from the physical layer;

-
if simultaneousPUCCH-PUSCH is configured:

-
obtain the value of the Type 2 power headroom for the PCell;

-
if the UE has a PUCCH transmission in this TTI:

-
obtain the value for the corresponding PCMAX,c field from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit an Extended PHR MAC control element as defined in subclause 6.1.3.6a based on the values reported by the physical layer;

-
else:

-
obtain the value of the Type 1 power headroom from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC control element as defined in subclause 6.1.3.6 based on the value reported by the physical layer;

-
start or restart periodicPHR-Timer;

-
start or restart prohibitPHR-Timer;

-
cancel all triggered PHR(s).

[TS 36.321, clause 6.1.3.6a]

The Extended Power Headroom MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2. It has a variable size and is defined in Figure 6.1.3.6a-2. When Type 2 PH is reported, the octet containing the Type 2 PH field is included first after the octet indicating the presence of PH per SCell and followed by an octet containing the associated PCMAX,c field (if reported). Then follows in ascending order based on the ServCellIndex [8] an octet with the Type 1 PH field and an octet with the associated PCMAX,c field (if reported), for the PCell and for each SCell indicated in the bitmap.

The Extended Power Headroom MAC Control Element is defined as follows:

-
Ci: this field indicates the presence of a PH field for the SCell with SCellIndex i as specified in [8]. The Ci field set to "1" indicates that a PH field for the SCell with SCellIndex i is reported. The Ci field set to "0" indicates that a PH field for the SCell with SCellIndex i is not reported;

-
R: reserved bit, set to "0";

-
V: this field indicates if the PH value is based on a real transmission or a reference format. For Type 1 PH, V=0 indicates real transmission on PUSCH and V=1 indicates that a PUSCH reference format is used. For Type 2 PH, V=0 indicates real transmission on PUCCH and V=1 indicates that a PUCCH reference format is used. Furthermore, for both Type 1 and Type 2 PH, V=0 indicates the presence of the associated PCMAX,c field, and V=1 indicates that the associated PCMAX,c field is omitted;
-
Power Headroom (PH): this field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.6-1 (the corresponding measured values in dB can be found in subclause 9.1.8.4 of [9]);
-
P: this field indicates whether the UE applies power backoff due to power management (as allowed by P-MPR [10]). The UE shall set P=1 if the corresponding PCMAX,c field would have had a different value if no power backoff due to power management had been applied;
-
PCMAX,c:  if present, this field indicates the PCMAX,c or 
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Figure 6.1.3.6a-2: Extended Power Headroom MAC Control Element

Table 6.1.3.6a-1: Nominal UE transmit power level for Extended PHR

	PCMAX,c
	Nominal UE transmit power level

	0
	PCMAX_C_00

	1
	PCMAX_C_01

	2
	PCMAX_C_02

	…
	…

	61
	PCMAX_C_61

	62
	PCMAX_C_62

	63
	PCMAX_C_63


7.1.4.19.1.3
Test description

7.1.4.19.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1 is the PCell, Cell 3 is the SCell to be added
-
Cell 3 is an Active SCell according to [18] cl. 6.3.4
UE:

None.

Preamble:

-
The UE is in state Generic RB Established (state 3) on Cell 1 according to [18].

7.1.4.19.1.3.2
Test procedure sequence
Table 7.1.4.19.1.3.2-1 shows the cell configurations used during the test. The configuration T0 indicates the initial conditions after preamble. Subsequent configurations marked “T1”, “T2” etc are applied at the points indicated in the Main behaviour description in Table 7.1.4.19.1.3.2-1. Cell powers are chosen for a serving cell and a non-suitable “Off” cell as defined in TS36.508 Table 6.2.2.1-1.

Table 7.1.4.19.1.3.2-0: Cell configuration changes over time
	
	Parameter
	Unit
	Cell 1
	Cell 3
	Remarks

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-82
	-82
	

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-89
	-82
	

	T2
	Cell-specific RS EPRE
	dBm/15kHz
	-82
	-82
	

	T3
	Cell-specific RS EPRE
	dBm/15kHz
	-82
	-89
	

	T4
	Cell-specific RS EPRE
	dBm/15kHz
	-82
	-82
	


Table 7.1.4.19.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCConnectionReconfiguration message with SCell (Cell 3) addition
	<--
	RRCConnectionReconfiguration
	-
	-

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

	3
	The SS is configured for Uplink Grant Allocation Type 2. SS is configured to transmit UL grant for UE at every TTI for FDD, and every 5ms in a DL subframe for TDD.
	-
	-
	-
	-

	4
	The SS transmits an RRCConnectionReconfiguration message to provide Extended Power Headroom parameters 
	<--
	RRCConnectionReconfiguration
	-
	-

	
	EXCEPTION: In parallel with step 5, UE executes parallel behaviour defined in table 7.1.4.19.1.3.2-2
	-
	-
	-
	-

	5
	The UE transmits an RRCConnectionReconfigurationComplete message to confirm the setup of Extended Power Headroom parameters 
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	6
	The SS transmits an Activation MAC control element to activate SCell (Cell 3).
	<--
	MAC PDU (Activation (C1=1)) 
	-
	-

	7
	Check: Does the UE transmit a MAC PDU containing Extended Power Headroom MAC Control Element?
	-->
	MAC PDU
	1
	P

	8
	Wait for T1= 10% of prohibitPHR-Timer.
	-
	-
	-
	-

	9
	SS adjusts cell levels according to row T1 of table 7.1.4.19.1.3.2-0.
	-
	-
	-
	-

	10
	Check: for 80% of prohibitPHR-Timer since step 7, does the UE transmit a MAC PDU containing Extended Power Headroom MAC Control Element?
	-->
	MAC PDU
	2
	F

	11
	Check: after prohibitPHR-Timer after step 7, does the UE transmit a MAC PDU containing Extended Power Headroom MAC Control Element?
	-->
	MAC PDU
	3
	P

	12
	SS adjusts cell levels according to row T2 of table 7.1.4.19.1.3.2-0..
	-
	-
	-
	-

	13
	Check: for 80% of prohibitPHR-Timer since step 11, does the UE transmit a MAC PDU containing Extended Power Headroom MAC Control Element?
	-->
	MAC PDU
	2
	F

	14
	Check: after prohibitPHR-Timer after step 11, does the UE transmit a MAC PDU containing Extended Power Headroom MAC Control Element?
	-->
	MAC PDU
	3
	P

	15
	SS adjusts cell levels according to row T3 of table 7.1.4.19.1.3.2-0.
	-
	-
	-
	-

	16
	Check: for 80% of prohibitPHR-Timer since step 14, does the UE transmit a MAC PDU containing Extended Power Headroom MAC Control Element?
	-->
	MAC PDU
	2
	F

	17
	Check: after prohibitPHR-Timer after step 14, does the UE transmit a MAC PDU containing Extended Power Headroom MAC Control Element?
	-->
	MAC PDU
	3
	P

	18
	SS adjusts cell levels according to row T4 of table 7.1.4.19.1.3.2-0.
	-
	-
	-
	-

	19
	Check: for 80% of prohibitPHR-Timer since step 17, does the UE transmit a MAC PDU containing Extended Power Headroom MAC Control Element?
	-->
	MAC PDU
	2
	F

	20
	Check: after prohibitPHR-Timer after step 17, does the UE transmit a MAC PDU containing Extended Power Headroom MAC Control Element?
	-->
	MAC PDU
	3
	P


Table 7.1.4.19.1.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmits a MAC PDU containing Extended Power Headroom MAC Control Element.
	-->
	MAC PDU
	-
	-


7.1.4.19.1.3.3
Specific message contents

Table 7.1.4.19.1.3.3-1: RRCConnectionReconfiguration (step 4, Table 7.1.4.19.1.3.2-1)

	Derivation path: 36.508 table 4.6.1-8 condition SCell_AddMod

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig CHOICE {
	
	
	

	            explicitValue SEQUENCE {
	
	
	

	              phr-Config CHOICE {
	
	
	

	                setup SEQUENCE {
	
	
	

	                  periodicPHR-Timer
	infinity
	
	

	                  prohibitPHR-Timer
	sf1000
	
	

	                  dl-PathlossChange
	dB3
	
	

	                }
	
	
	

	              }
	
	
	

	              mac-MainConfig-v1020 SEQUENCE {
	
	
	

	                sCellDeactivationTimer-r10
	Not Present
	
	

	                extendedBSR-Sizes-r10
	Not Present
	
	

	                extendedPHR-r10
	setup
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.4.19.2
CA / UE power headroom reporting / SCell activation and DL pathloss change reporting / Extended PHR / Inter-band CA

The scope and description of the present TC is the same as test case 7.1.4.19.1 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.
7.1.4.19.3
CA / UE power headroom reporting / SCell activation and DL pathloss change reporting / Extended PHR / Intra-band non-Contiguous CA

The scope and description of the present TC is the same as test case 7.1.4.19.1 with the following differences:

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


7.1.4.20
CA / Correct handling of MAC control information / Buffer status

7.1.4.20.1
CA / Correct handling of MAC control information / Buffer status / Intra-band Contiguous CA
7.1.4.20.1.1
Test Purpose (TP) 

(1)

with { UE in E-UTRA RRC_CONNECTED state with SCell configured and activated }
ensure that {

  when { UL data arrives in the UE transmission buffer and UE is scheduled to transmit on both PCell and SCell in a TTI }

    then { UE transmits two MAC PDUs in a TTI, and one of the MAC PDU includes a Regular BSR, another MAC PDU includes a padding BSR }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when{ UE transmits a MAC PDU and the number of padding bits is equal to or larger than the size of a Long BSR plus its subheader }

    then { UE reports a long BSR }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state with SCell configured and activated }
ensure that {

  when { periodicBSR-Timer expires and UE is scheduled to transmit on both PCell and SCell in a TTI }

    then { UE transmits two MAC PDUs in a TTI, and one of the MAC PDU includes a Periodic BSR, another MAC PDU includes a padding BSR }

            }

7.1.4.20.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.4.3.1 and 5.4.5.

[TS 36.321 clause 5.4.3.1]

For the Logical Channel Prioritization procedure, the UE shall take into account the following relative priority in decreasing order:
-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for BSR, with exception of BSR included for padding;

-
MAC control element for PHR or Extended PHR;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC control element for BSR included for padding.

NOTE:
When the UE is requested to transmit multiple MAC PDUs in one TTI, steps 1 to 3 and the associated rules may be applied either to each grant independently or to the sum of the capacities of the grants. Also the order in which the grants are processed is left up to UE implementation. It is up to the UE implementation to decide in which MAC PDU a MAC control element is included when UE is requested to transmit multiple MAC PDUs in one TTI.
 [TS 36.321 clause 5.4.5]

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data  available for transmission in the UL buffers of the UE. RRC controls BSR reporting by configuring the two timers  periodicBSR-Timer and retxBSR-Timer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].

For the Buffer Status reporting procedure, the UE shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";

-
retxBSR-Timer expires and the UE has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".

For Regular and Periodic BSR:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Long BSR;

-
else report Short BSR.

For Padding BSR:

-
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

-
else report Short BSR.

-
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report Long BSR.

If the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

-
if the UE has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate the BSR MAC control element(s);

-
start or restart periodicBSR-Timer except when all the generated BSRs are Truncated BSRs;

-
start or restart retxBSR-Timer.

-
else if a Regular BSR has been triggered:

-
if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

-
a Scheduling Request shall be triggered.

A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The UE shall restart retxBSR-Timer upon indication of a grant for transmission of new data on any UL-SCH.

All triggered BSRs shall be cancelled in case the UL grant(s) in this subframe can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.

The UE shall transmit at most one Regular/Periodic BSR in a TTI. If the UE is requested to transmit multiple MAC PDUs in a TTI, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.

All BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Each LCG shall report at the most one buffer status value per TTI and this value shall be reported in all BSRs reporting buffer status for this LCG.

NOTE:
A Padding BSR is not allowed to cancel a triggered Regular/Periodic BSR. A Padding BSR is triggered for a specific MAC PDU only and the trigger is cancelled when this MAC PDU has been built.
7.1.4.20.1.3
Test description

7.1.4.20.1.3.1
Pre-test conditions
System Simulator :

-
Cell 1(PCell), 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 7.1.4.20.1.3.3-1

UE:

None.

Preamble:

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

-
The condition SRB2-DRB(2,0) is used for step 8 in 4.5.3A.3 according to [18].

-
2 AM DRBS are configured with the parameters specified in table 7.1.4.20.1-1.

Table 7.1.4.20.1-1: Logical Channel Configuration Settings

	Parameter
	DRB1
	DRB2

	LogicalChannel-Identity
	3
	4

	Priority
	7
	6

	prioritizedBitRate
	0kbs
	0kbs

	logicalChannelGroup
	2 (LCG ID#2)
	1 (LCG ID#1)


7.1.4.20.1.3.2
Test procedure sequence

Table 7.1.4.20.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCConnectionReconfiguration message with SCell (Cell 3) addition
	<--
	RRCConnectionReconfiguration
	-
	-

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

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

	-
	EXCEPTION: Steps 4 and 5 shall be repeated for 2 times
	-
	-
	-
	-

	4
	The SS transmits a MAC PDU including an RLC SDU of size 12 bytes. 
	<--
	MAC PDU (RLC SDU on LC3)
	-
	

	5
	The SS transmits a MAC PDU including an RLC SDU of size 12 bytes. 
	<--
	MAC PDU (RLC SDU on LC4)
	-
	

	6
	UE transmits a Scheduling Request on PUCCH.
	-->
	(SR)
	-
	-

	7
	The SS sends two uplink grants with same size of 136 bits for Cell 1 and Cell 3 in the same TTI (Note2)
	<--
	(UL grant)
	-
	-

	8
	Check: Does the UE transmit a MAC PDU containing an RLC SDU and a short BSR and another MAC PDU containing an RLC SDU and a padding BSR in a TTI?
	-->
	MAC PDU (Short BSR header (LCID=’11101’), MAC sub-header (E=’0’, F=’0’), Short BSR, AMD PDU),

MAC PDU (Short BSR header (LCID=’11101’),MAC sub-header(E=’0’, F=’0’),, Short BSR, AMD PDU)
	1
	P

	8a
	The SS transmits a MAC PDU containing RLC status PDU acknowledging reception of RLC PDUs in step 8
	<--
	MAC PDU 
	-
	-

	9
	The SS sends two uplink grants with same size of 152 bits for both Cell 1 and Cell 3 in the same TTI (Note 3)
	<--
	(UL grant)
	-
	-

	10
	Check: Does the UE transmit two MAC PDUs, the second one containing an RLC SDU and a long padding BSR in a TTI?
	-->
	MAC PDU (Long BSR header (LCID=’11110’), MAC sub-header, Long BSR, RLC SDU) ( the scheduling procedures is applied to the sum of the capacities of the grants)
Or MAC PDU (MAC sub-header, AMD PDU, RLC SDU) (the scheduling procedures is applied to each grant independently)
MAC PDU (Long BSR header (LCID=’11110’), Long BSR, RLC SDU)
	2
	P

	10a
	The SS transmits a MAC PDU containing RLC status PDU acknowledging reception of RLC PDUs in step 10
	<--
	MAC PDU 
	-
	-

	-
	EXCEPTION: Steps 11 and 12 shall be repeated for 2 times
	-
	-
	-
	-

	11
	The SS transmits a MAC PDU including an RLC SDU of size 12 bytes. 
	<--
	MAC PDU (RLC SDU on LC3)
	-
	

	12
	The SS transmits a MAC PDU including an RLC SDU of size 12 bytes. 
	<--
	MAC PDU (RLC SDU on LC4)
	-
	

	13
	UE transmits a Scheduling Request on PUCCH.
	-->
	(SR)
	-
	-

	14
	The SS is configured for Uplink Grant Allocation Type 2. The SS sends an uplink grant of size 32 bits.(Note 1)
	<--
	(UL grant)
	-
	-

	15
	The UE transmits a long BSR report with ‘Buffer size#1’ (LCG ID=1) and ‘Buffer size#2’ (LCG ID=2) fields set to value > ‘0’
	-->
	MAC PDU (( ‘Buffer size#1 index’ > 0, ‘Buffer size#2 index=’ >0’)
	-
	-

	16
	Wait for periodicBSR-Timer expiry.
	-
	-
	-
	-

	17
	The SS sends two uplink grants with same size of 136 bits for Cell 1 and Cell 3 in the same TTI (Note2)
	<--
	(UL grant)
	-
	-

	18
	Check: Does UE transmit a MAC PDU containing a Short BSR with ‘LCG ID’ field set to ‘10’ (logicalChannelGroup 1) and Buffer Size Index > 0 and another MAC PDU containing an RLC SDU and a padding BSR in a TTI?
	-->
	MAC PDU (Short BSR header (LCID=’11101’),’, Short BSR, (LCG ID= ’10’, Buffer Size index > 0), AMD PDU)
MAC PDU (Short BSR, 

(LCID=’11101’),MAC sub-header,  Short BSR,AMD PDU)
	3
	P

	18a
	The SS transmits a MAC PDU containing RLC status PDU acknowledging reception of RLC PDUs in step 18
	<--
	MAC PDU 
	-
	-

	19
	The SS sends two uplink grants with same size of 152 bits for both Cell 1 and Cell 3 in the same TTI (Note 3)
	<--
	(UL grant)
	-
	-

	20
	Check: Does the UE transmit two MAC PDUs, the second one containing an RLC SDU and a long padding BSR in a TTI??
	-->
	MAC PDU (Long BSR header (LCID=’11110’), Long BSR, RLC SDU) ( the scheduling procedures is applied to the sum of the capacities of the grants)

Or MAC PDU (MAC sub-header, AMD PDU, RLC SDU) (the scheduling procedures is applied to each grant independently)
MAC PDU (Long BSR header (LCID=’11110’), Long BSR, RLC SDU)
	2
	P

	21
	The SS transmits a MAC PDU containing RLC status PDU acknowledging reception of RLC PDUs in step 21
	<--
	MAC PDU
	-
	-

	Note 1:
SS transmit an UL grant of 32 bits (ITBS=0, NPRB=2, TS 36.213 Table 7.1.7.2.1-1) to allow UE to transmit a Regular BSR triggered by the new data received logicalChannelGroup 1 and 2 in steps 2 and 3. This to enable testing of Padding BSR which has lower priority than Regular BSR.

Note 2:
UL grant of 136 bits (ITBS=9, NPRB=1, TS 36.213 Table 7.1.7.2.1-1)  is chosen such that the MAC PDU padding bits will be equal to or larger than the size of Short/Truncated BSR and smaller than Long BSR. RLC SDU size is 12 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 2 bytes (1 byte for MAC SDU sub-header using R/R/E/LCID for last sub header and 1 byte for BSR sub-header) and size of Short BSR/Truncated BSR is one byte, i.e. setting UL grant to 17 bytes (136 bits) enable UE to include Short/Truncated BSR.
Note 3:
UL grant of 152 bits (ITBS=0, NPRB=6, TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding bits will be equal to or larger than the size of Long BSR. RLC SDU size is 12 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 2 bytes (1 byte for MAC SDU sub-header using R/R/E/LCID for last sub header and 1 byte for BSR sub-header) and size of Long BSR is 3 bytes, i.e. setting UL grant to 19 bytes (152 bits) enable UE to include padding Long BSR.


7.1.4.20.1.3.3
Specific Message Contents

Table 7.1.4.20.1.3.3-1: RRCConnectionReconfiguration (preamble: Table 4.5.3.3-1, step 8)

	Derivation path: 36.508 table 4.8.2.1.5-1

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig CHOICE {
	
	
	

	            explicit SEQUENCE {
	
	
	

	               ul-SCH-Config SEQUENCE {
	
	
	

	                   maxHARQ-Tx
	n5
	
	

	                   periodicBSR-Timer
	sf10
	
	

	                   retxBSR-Timer
	sf10240
	
	

	                   ttiBundling
	FALSE
	
	

	                  }
	
	
	

	              }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.4.20.2
CA / Correct handling of MAC control information / Buffer status / Inter-band CA

The scope and description of the present TC is the same as test case 7.1.4.20.1 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
7.1.4.20.3
CA / Correct handling of MAC control information / Buffer status / Intra-band non-Contiguous CA

The scope and description of the present TC is the same as test case 7.1.4.20.1 with the following differences:

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