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7.1.1
Mapping between logical channels and transport channels

7.1.1.1
CCCH mapped to UL SCH/ DL-SCH / Reserved LCID (Logical Channel ID)

7.1.1.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {
  when { UE receives a MAC PDU on DL SCH and addressed to its T-CRNTI but including a reserved value for LCID }

    then { UE discards the MAC PDU }

            }

(2)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {

 when { UE receives a MAC PDU on DL SCH and addressed to its T-CRNTI with value ‘00000’B as LCID }

    then { UE forwards to upper layers the disassembled and demultiplexed SDU on logical channel CCCH }

            }

7.1.1.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.11, 6.2.1 , 5.3.3 and 6.1.2.

[TS 36.321, clause 5.11]

When a MAC entity receives a MAC PDU for the UE’s C-RNTI or Semi-Persistent Scheduling C-RNTI, containing reserved or invalid values, the MAC entity shall:

-
discard the received PDU.
[TS 36.321, clause 6.2.1]

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1 and 6.2.1-2 for the DL and UL-SCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. The LCID field size is 5 bits;

...

Table 6.2.1-1: Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11011
	Reserved

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance

	11110
	DRX Command

	11111
	Padding


[TS 36.321, clause 5.3.3]

The UE shall disassemble and demultiplex a MAC PDU as defined in subclause 6.1.2.

[TS 36.321, clause 6.1.2]

A MAC PDU consists of a MAC header, zero or more MAC Service Data Units (MAC SDU), zero, or more MAC control elements, and optionally padding; as described in Figure 6.1.2-3. 

Both the MAC header and the MAC SDUs are of variable sizes.

A MAC PDU header consists of one or more MAC PDU sub-headers; each subheader corresponds to either a MAC SDU, a MAC control element or padding. 

A MAC PDU subheader consists of the six header fields R/R/E/LCID/F/L but for the last subheader in the MAC PDU and for fixed sized MAC control elements. The last subheader in the MAC PDU and sub-headers for fixed sized MAC control elements consist solely of the four header fields R/R/E/LCID. A MAC PDU subheader corresponding to padding consists of the four header fields R/R/E/LCID.
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Figure 6.1.2-1: R/R/E/LCID/F/L MAC subheader
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Figure 6.1.2-2: R/R/E/LCID MAC subheader

MAC PDU sub-headers have the same order as the corresponding MAC SDUs, MAC control elements and padding.

MAC control elements, are always placed before any MAC SDU.

Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required. Padding may have any value and the UE shall ignore it.

When single-byte or two-byte padding is required, one or two MAC PDU sub-headers corresponding to padding are placed at the beginning of the MAC PDU before any other MAC PDU subheader.
A maximum of one MAC PDU can be transmitted per TB per UE.
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Figure 6.1.2-3: Example of MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding

7.1.1.1.3
Test description

7.1.1.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode (state 2) according to [18].

7.1.1.1.3.2
Test procedure sequence

Table 7.1.1.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	
	EXCEPTION: Steps 1 to 4 shall be repeated for decreasing reserved LCID values from 01011 to 11011.
	
	
	
	

	1
	The SS transmits a Paging message including a matched identity.
	-
	-
	-
	-

	2
	The UE transmits an RRCConnectionRequest message.
	-
	-
	-
	-

	3
	The SS Transmits a valid MAC PDU containing RRCConnectionSetup, and Contention Resolution Identity MAC Control Element except for LCID in MAC Header set to reserved value 11011 or lower (depending on iteration number). 
	<--
	MAC PDU
	-
	-

	
	EXCEPTION: In parallel with step 4, UE may execute parallel behaviour defined in table 7.1.1.1.3.2-2
	
	
	
	

	4
	Check: For 5 seconds after Step3, does the UE transmit RRCConnectionSetupComplete message?
	-
	-
	1
	F

	5
	The SS transmits a Paging message including a matched identity.
	-
	-
	-
	-

	6
	The UE transmits an RRCConnectionRequest message.
	-
	-
	-
	-

	7
	The SS transmits a valid MAC PDU containing RRCConnectionSetup, and Contention Resolution Identity MAC Control Element and LCID in MAC Header set correctly to CCCH 00000
	<--
	MAC PDU
	-
	-

	8
	Check: does the UE transmit an RRCConnectionSetupComplete message including SERVICE REQUEST message?
	-
	-
	2
	P

	9
	SS transmits SERVICE REJECT message with EMM cause "Congestion" to complete the procedure

Note: The EMM cause chosen is just for convenience, to ensure that UE will abort the procedure without side effects.
	<--
	-
	-
	-

	10
	The SS transmits a RRCConnectionRelease message to release RRC connection and move to RRC_IDLE.
	<--
	-
	-
	-


Table 7.1.1.1.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmits an RRCConnectionRequest message.
	-
	-
	-
	-


7.1.1.1.3.3
Specific message contents

None.

7.1.2.4
Random Access Procedure: Successful

7.1.2.4.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {
  when { The SS pages the UE with a matching identity }

    then { UE tranmits a random access preamble in the next available Random Access occasion }

 

    }

(2)

with { UE in E-UTRA RRC_IDLE state after transmission of a PRACH preamble }

ensure that {
  when { SS does not answer with a matching Random Accees Response within ra-ResponseWindowSize }

    then { UE retransmits a PRACH preamble}

 

    }

(3)

with { SS transmits Random Access Response and UE send msg3}
 ensure that {

  when { SS ignores the RRCConnectionRequest and does not send any Response}

    then { UE select available PRACH resource to retransmits a PRACH preamble according to the timing requirement.}

           }
7.1.2.4.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.2, 5.1.3 & 5.1.4.

[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.

-
else the Random Access Preamble shall be selected by the UE as follows:

-
If Msg3 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 messageSizeGroupA and if the pathloss is less than PCMAX – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB, then:

-
select the Random Access Preambles group B;

-
else:

-
select the Random Access Preambles group A.

-
else, if Msg3 is being retransmitted, the UE shall:

-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
set PRACH Mask Index to 0.

-
determine the next available subframe containing PRACH permitted by the restrictions given by the prach-ConfigurationIndex and the PRACH Mask Index (see subclause 7.3) (a UE may take into account the possible occurrence of measurement gaps when determining the next available PRACH subframe);

-
if the transmission mode is TDD and the PRACH Mask Index is equal to zero:

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

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe.

-
else:

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.

-
else:

-
determine a PRACH within the determined subframe in accordance with the requirements of the PRACH Mask Index.

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).

[TS 36.321, clause 5.1.3]

The random-access procedure shall be performed as follows:

-
set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep;]

-
instruct the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.

[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 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= t1 + _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 Backoff Indicator sub header:

-
set the backoff parameter value in the UE as indicated by the BI field of the Backoff Indicator sub header  and Table 7.2-1.

-
else, set the backoff parameter value in the UE to 0 ms.

-
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 Advance Command (see subclause 5.2);

-
indicate thepreambleInitialReceivedTargetPower 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.

- 
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 Msg3 buffer.

NOTE:
When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a grant smaller than 56 bits in the Random Access Response.

NOTE:
If within a Random Access procedure, an uplink grant provided in the Random Access Response for the  same group of Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behaviour is not defined. 

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:

-
indicate a Random Access problem to upper layers.
...

 -
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

TS 36.321, clause 6.1.5

A MAC PDU consists of a MAC header and one or more MAC Random Access Responses (MAC RAR) and optionally padding as described in figure 6.1.5-4.

The MAC header is of variable size.

A MAC PDU header consists of one or more MAC PDU sub-headers; each subheader corresponding to a MAC RAR except for the Backoff Indicator sub-header. If included, the Backoff Indicator sub-header is only included once and is the first sub-header included within the MAC PDU header.
A MAC RAR consists of the four fields R/Timing Advance Command/UL Grant/Temporary C-RNTI (as described in figure 6.1.5-3).

Padding may occur after the last MAC RAR. Presence and length of padding is implicit based on TB size, size of MAC header and number of RARs.
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Figure 6.1.5-3: MAC RAR
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Figure 6.1.5-4: Example of MAC PDU consisting of a MAC header and MAC RARs

[TS 36.213, clause 6.1]

For the L1 random access procedure, UE’s uplink transmission timing after a random access preamble transmission is as follows.

a. If a PDCCH with associated RA-RNTI is detected in subframe n, and the corresponding DL-SCH transport block contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block in the first subframe 
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, if the UL delay field in section 6.2 is set to zero. The UE shall postpone the PUSCH transmission to the next available UL subframe if the field is set to 1.
[TS 36.213, clause 6.2]

The higher layers indicate the 20-bit UL Grant to the physical layer, as defined in [8]. This is referred to the Random Access Response Grant in the physical layer. The content of these 20 bits starting with the MSB and ending with the LSB are as follows:

- Hopping flag – 1 bit

- Fixed size resource block assignment – 10 bits

- Truncated modulation and coding scheme – 4 bits

- TPC command for scheduled PUSCH – 3 bits

- UL delay – 1 bit

- CQI request – 1 bit
…
The UL delay applies for both TDD and FDD and this field can be set to 0 or 1 to indicate whether the delay of PUSCH is introduced as shown in section 6.1.1.

7.1.2.4.3.1
Pre-test conditions

System Simulator:

-
Cell 1

-
System information are set according to table 7.1.2.4.3.3-1

UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode (state 2) according to [18].

7.1.2.4.3.2
Test procedure sequence

Table 7.1.2.4.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a Paging message including a matched identity.
	-
	-
	-
	-

	2
	Check: does the UE transmit a preamble on PRACH, in frame number X, subframe number 2, 5, 8 (FDD)/2,3,8(TDD)?
	-->
	PRACH Preamble
	1
	P

	3
	Check: does the UE transmit a preamble on PRACH, in frame number X+1 or X+2, subframe number 2, 5, 8 (FDD)/ 2,3,8 (TDD)?
	-->
	PRACH Preamble
	1,2
	P

	4
	Check: does the UE transmit a preamble on PRACH, in frame number X+2, X+3 or X+4, subframe number 2, 5, 8 (FDD)/ 2,3,8 (TDD)?
	-->
	PRACH Preamble
	1,2
	P

	5
	The SS transmits a Random Access Response with not-matching RA-Id, including T-CRNTI and not including Backoff Indicator sub header.
	<--
	Random Access Response
	-
	-

	6
	Check: does the UE transmit a preamble on PRACH in frame number X+4, X+5 or X+6, subframe number 2, 5, 8 (FDD)/ 2,3,8 (TDD)?
	-->
	PRACH Preamble
	1,2
	P

	7
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 6, including T-CRNTI and UL grant and not including Backoff Indicator sub header. The UL delay bit in the UL grant field is set to 0
	<--
	Random Access Response
	-
	-

	8
	The UE transmits an RRCConnectionRequest message.
	-->
	RRCConnectionRequest
	-
	-

	9
	The SS ignores the RRCConnectionRequest message and does not send any response.
	-
	-
	-
	-

	10
	UE waits for mac-ContentResolutionTimer expire.
	-
	-
	-
	-

	11
	Check: does the UE transmit preamble on PRACH using a preamble in subframe number 2,5,8 for FDD and subframe number 2,3 or 8 for TDD?
	-->
	PRACH Preamble
	3
	P

	12
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 11, including T-CRNTI and not including Backoff Indicator sub header.
	<--
	Random Access Response
	-
	-

	13
	The UE transmits an RRCConnectionRequest message.
	-->
	RRCConnetionRequest
	-
	-

	14
	The SS Transmits a valid MAC PDU containing RRCConnectionSetup, and including  ‘UE Contention Resolution Identity’ MAC control element with matching ‘Contention Resolution Identity’ 
	<--
	MAC PDU
	-
	-

	15
	The UE transmits an RRCConnectionSetupComplete message.
	-->
	RRC: RRCConnectionSetupComplete
NAS: ATTACH REQUEST


	-
	-

	16
	SS transmits SERVICE REJECT message with EMM cause "Congestion" to complete the procedure

Note: The EMM cause chosen is just for convenience, to ensure that UE will abort the procedure without side effects.
	<--
	-
	-
	-

	17
	The SS transmits a RRCConnectionRelease message to release RRC connection and move to RRC_IDLE.
	<--
	-
	-
	-


7.1.2.4.3.3
Specific message contents

Table 7.1.2.4.3.3-1: SystemInformationBlockType2 (all steps, table 7.1.2.4.3.2-1)

	Derivation path: 36.508 table 4.4.3.3.-1

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    rach-Configuration SEQUENCE {
	
	
	

	      ra-SupervisionInformation SEQUENCE {
	 
	
	

	        mac-ContentionResolutionTimer
	sf8
	Timer for contention resolution is 8 subframes
	

	ra-ResponseWindowSize
	sf10
	
	

	      }
	
	
	

	    }
	
	
	

	    prach-Configuration SEQUENCE {
	
	
	

	      prach-ConfigInfo SEQUENCE {
	
	
	

	        prach-ConfigurationIndex
	10
	As per table 5.7.1-2 of 36.211, this results in PRACH preamble transmission start in any frame numbers and sub-frame number 2, 5, 8
	FDD

	        prach-ConfigurationIndex
	9
	As per table 5.7.1-4 of 36.211, this results in PRACH preamble transmission with frequency resource index=0; occurring in any radio frames; resource is located in sub frame number 2,3 ,8  Note 1
	TDD

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	

	Note 1:
36.508, Table 4.4.3.2-3 specifies tdd-Configuration-> subframeAssignment as sa1.


7.1.2.5
Random Access Procedure: MAC PDU containing Multiple RAR’s

7.1.2.5.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state and transmitted PRACH preamble  }

ensure that {
  when { UE receives during TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] MAC PDU containing multiple RAR’s but with none of the subheaders cotains a RAPID correseponding to the UE  }

    then { UE tranmits a random access preamble in the next available Random Access occasion }

 

    }

(2)

with { UE in E-UTRA RRC_IDLE state and transmitted PRACH preamble  }

ensure that {
  when { UE receives during TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] MAC PDU containing multiple RAR’s and  one of the subheaders cotains a RAPID correseponding to the UE  }

    then { UE transmits MAC PDU containing RRCConnectionRequest }

 

    }

 

    }

7.1.2.5.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.3 and 5.1.4.

[TS 36.321, clause 5.1.3]

The random-access procedure shall be performed as follows:

-
set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep;]

-
instruct the physical layer to transmit a preamble using the selected PRACH resource, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.

[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 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 the 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 Backoff Indicator sub header:

-
set the backoff parameter value in the UE as indicated by the BI field of the Backoff Indicator sub header  and Table 7.2-1.

-
else, set the backoff parameter value in the UE to 0 ms.

-
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 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.

- 
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 Msg3 buffer.

NOTE:
When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a grant smaller than 56 bits in the Random Access Response.

NOTE:
If within a Random Access procedure, an uplink grant provided in the Random Access Response for the  same group of Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behaviour is not defined. 

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:

-
indicate a Random Access problem to upper layers.
...

 -
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

7.1.2.5.3
Test description

7.1.2.5.3.1
Pre-test conditions

System Simulator:

-
Cell 1

-
System information are set according to table 7.1.2.4.3.3-1

UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode (state 2) according to [18].

7.1.2.5.3.2
Test procedure sequence

Table 7.1.2.5.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a Paging message including a matched identity.
	-
	-
	-
	-

	2
	Check: does the UE transmit a preamble on PRACH
	-->
	PRACH Preamble
	1
	P

	3
	The SS transmits a MAC PDU addressed to UE RA-RNTI, containing multiple RAR’s but none of the MAC sub headers contains a matching RAPID
	<--
	Random Access Response
	-
	-

	-
	EXCEPTION: In parallel with step 4, parallel behaviour defined in table 7.1.2.5.3.2-3 is executed
	-
	-
	-
	-

	4
	Check: does the UE re-transmit a preamble on PRACH
	-->
	PRACH Preamble
	1
	P

	5
	The SS transmits a MAC PDU addressed to UE RA-RNTI, containing multiple RAR’s one  of the MAC sub headers contains a matching RAPID
	<--
	Random Access Response
	-
	-

	6
	The UE transmits an RRCConnectionRequest message.
	-
	MAC PDU
	2
	-

	7
	The SS sends a MAC PDU containing matching Contention Resolution Identity MAC control element
	<--
	MAC Control PDU 
	-
	-

	8
	The UE transmits an RRCConnectionSetupComplete message including SERVICE REQUEST message.
	-->
	-
	-
	-

	9
	SS transmits SERVICE REJECT message with EMM cause "Congestion" to complete the procedure

Note: The EMM cause chosen is just for convenience, to ensure that UE will abort the procedure without side effects.
	<--
	-
	-
	-

	10
	The SS transmits a RRCConnectionRelease message to release RRC connection and move to RRC_IDLE.
	<--
	-
	-
	-


Table 7.1.2.5.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The UE transmits an RRCConnectionRequest message.
	-
	MAC PDU
	1
	F


7.1.2.5.3.3
Specific message contents

None.

7.1.2.7
MAC-Contention Resolution [Temporary C-RNTI]

7.1.2.7.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {
  when { SS does not send any MAC PDU including  ‘UE Contention Resolution Identity’ MAC control element before contention resolution timer expires }

    then { UE re-transmits RRCConnectionRequest }

 

    }

(2)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {
  when { SS transmits a valid MAC PDU containing RRCConnectionSetup, but not including  ‘UE Contention Resolution Identity’ MAC control element }

    then { UE re-transmits RRCConnectionRequest }

 

    }

(3)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {
  when { SS transmits a valid MAC PDU containing RRCConnectionSetup, including  ‘UE Contention Resolution Identity’ MAC control element but with un-matched ‘Contention Resolution Identity’ }

    then { UE re-transmits RRCConnectionRequest }

 

    }

(4)

with { UE in E-UTRA RRC_IDLE state and after transmitting a RRCConnectionRequest message}

ensure that {
  when { SS transmits a valid MAC PDU containing a RRCConnectionSetup, including  ‘UE Contention Resolution Identity’ MAC control element and matching ‘Contention Resolution Identity’ }

    then { UE transmits a RRCConnectionSetupComplete message}

 

    }

7.1.2.7.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.5.

[TS 36.321, clause 5.1.5]

Contention Resolution is based on either C-RNTI on PDCCH or UE Contention Resolution Identity on DL-SCH..

Once Msg3 is transmitted, the UE shall:

-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;

-
regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

-
if notification of a reception of a PDCCH transmission is received from lower layers, the UE shall:

...

-
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:

-
if the MAC PDU is successfully decoded:

-
stop mac-ContentionResolutionTimer;

-
if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and

-
if the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in Msg3:

-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

-
set the C-RNTI to the value of the Temporary C-RNTI;

-
discard the Temporary C-RNTI;
-
consider this Random Access procedure successfully completed.

-
else

-
discard the Temporary C-RNTI;
-
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

-
if mac-ContentionResolutionTimer expires:

-
discard the Temporary C-RNTI;
-
consider the Contention Resolution not successful.

-
if the Contention Resolution is considered not successful the UE shall:

-
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers.

-
based on the backoff parameter in the UE, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;

-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

7.1.2.7.3
Test description

7.1.2.7.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode (state 2) according to [18].

7.1.2.7.3.2
Test procedure sequence

Table 7.1.2.7.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a Paging message including a matched identity.
	-
	-
	1
	-

	2
	The UE transmits a MAC PDU containing an RRCConnectionRequest message.
	-->
	MAC PDU
	1
	-

	3
	Check: For time equal to ‘Contention Resolution Timer’, does UE send a PRACH preamble?
	
	PRACH preamble
	1
	F

	4
	Check: does the UE transmit a MAC PDU containing an RRCConnectionRequest message?
	-->
	MAC PDU
	1
	P

	-
	EXCEPTION: In parallel with steps 5 to 8, the parallel behaviour in table 7.1.2.7.3.2-2 is running.
	-
	-
	-
	-

	5
	The SS Transmits a valid MAC PDU containing RRCConnectionSetup, but not including  ‘UE Contention Resolution Identity’ MAC control element
	<--
	MAC PDU
	2
	-

	6
	Check: does the UE transmit a MAC PDU containing an RRCConnectionRequest message?
	-->
	MAC PDU
	2
	P

	7
	The SS Transmits a valid MAC PDU containing RRCConnectionSetup, and including  ‘UE Contention Resolution Identity’ MAC control element but with un matched ‘Contention Resolution Identity’ 
	<--
	MAC PDU
	3
	-

	8
	Check: does the UE transmit a MAC PDU containing an RRCConnectionRequest message?
	-->
	MAC PDU
	3
	P

	9
	The SS Transmits a valid MAC PDU containing RRCConnectionSetup, and including  ‘UE Contention Resolution Identity’ MAC control element with matching ‘Contention Resolution Identity’ 
	<--
	MAC PDU
	4
	-

	10
	Check: does the UE transmit a MAC PDU containing an RRCConnectionSetupComplete message including SERVICE REQUEST message?
	-->
	MAC PDU
	4
	P

	11
	SS transmits SERVICE REJECT message with EMM cause "Congestion" to complete the procedure

Note: The EMM cause chosen is just for convenience, to ensure that UE will abort the procedure without side effects.
	<--
	-
	-
	-

	12
	The SS transmits a RRCConnectionRelease message to release RRC connection and move to RRC_IDLE.
	<--
	-
	-
	-


Table 7.1.2.7.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: UE transmits a MAC PDU containing an RRCConnectionSetupComplete message indicating acceptance of RRCConnectionSetup message
	-->
	MAC PDU
	2,3
	F


7.1.2.7.3.3
Specific message contents

7.1.2.7.3.3-1: SystemInformationBlockType2 (all steps, table 7.1.2.7.3.2-1)

	Derivation path: 36.508 table 4.4.3.3-1

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    rach-Configuration SEQUENCE {
	
	
	

	      ra-SupervisionInformation SEQUENCE {
	 
	
	

	        preambleTransMax 
	N10
	Max value
	

	        mac-ContentionResolutionTimer
	sf64
	Max value
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.1.3.5
Correct HARQ process handling [CCCH]

7.1.3.5.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_ IDLE state with RRC connection establishment procedure initiated}

ensure that {
  when { UE receives a MAC PDU  addressed to RA-RNTI }

    then { UE does not transmit ACK/NACK for the corresponding HARQ process}

           }

(2)

with { UE in E-UTRA RRC_ IDLE state with RRC connection establishment procedure initiated }

ensure that {
  when { UE receives a MAC PDU  addressed to T-CRNTI without UE Contention Resolution Identity matching the one included in the RRCConnectionRequest message }

    then { UE does not transmit a ACK/NACK for the corresponding HARQ process } 

                }

(3)

with { UE in E-UTRA RRC_ IDLE state with RRC connection establishment procedure initiated }

ensure that {

  when { UE receives a MAC PDU  addressed to T-CRNTI and cannot decode properly }

    then { UE does not transmits a NACK for the corresponding HARQ }

          }

(4)

with { UE in E-UTRA RRC_ IDLE state with RRC connection establishment procedure initiated }

ensure that {
  when { UE receives a MAC PDU  addressed to T-CRNTI with UE Contention Resolution Identity matching the one included in the RRCConnectionRequest message }

    then { UE transmits an ACK for the corresponding HARQ process and delivers data to upper layers}

          }

7.1.3.5.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.3.2.1 and 5.3.2.2.

[TS 36.321, clause 5.3.2.1]

There is one HARQ entity at the UE which maintains a number of parallel HARQ processes. Each HARQ process is associated with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).

The number of DL HARQ processes is specified in [2], clause 7.

When the physical layer is configured for spatial multiplexing [2], one or two TBs are expected per subframe and they are associated with the same HARQ process. Otherwise, one TB is expected per subframe.

The UE shall:

-
If a downlink assignment has been indicated for this TTI:

-
allocate the TBs received from the physical layer and the associated HARQ information to the HARQ process indicated by the associated HARQ information.

-
If a downlink assignment has been indicated for the broadcast HARQ process:

-
allocate the received TB to the broadcast HARQ process.

NOTE:
In case of BCCH a dedicated broadcast HARQ process is used.

 [TS 36.321, clause 5.3.2.2]

For each subframe where a transmission takes place for the HARQ process, one or two (in case of spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.

For each received TB and associated HARQ information, the HARQ process shall:

-
if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or

-
if the HARQ process is equal to the broadcast process and if this is the first received transmission for the TB according to the system information schedule indicated by RRC; or

-
if this is the very first received transmission for this TB(i.e. there is no previous NDI for this TB):
-
consider this transmission to be a new transmission.
-
else:

-
consider this transmission to be a retransmission.
The UE then shall:

-
if this is a new transmission

-
replace the data currently in the soft buffer for this TB with the received data.

-
if a retransmission is indicated for this TB:

-
if the data has not yet been successfully decoded:

-
combine the received data with the data currently in the soft buffer for this TB.

-
if the TB size is different from the last valid TB size signalled for this TB:

-
the UE may replace the data currently in the soft buffer for this TB with the received data.

-
attempt to decode the data in the soft buffer for this TB;

-
if the data in the soft buffer was successfully decoded for this TB:

-
if the HARQ process is equal to the broadcast process:

-
deliver the decoded MAC PDU to upper layers.

-
else if this is the first successful decoding of the data in the soft buffer for this TB:

-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.

-
generate a positive acknowledgement (ACK) of the data in this TB.

-
else:

-
generate a negative acknowledgement (NACK) of the data in this TB.

-
if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and a UE the Contention Resolution Identity match is not indicated successful (see subclause 5.1.5); or

-
if the HARQ process is equal to the broadcast process; or

-
-
if timeAlignmentTimer is stopped or expired:

-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.

The UE shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.
7.1.3.5.3
Test description

7.1.3.5.3.1
Pre-test conditions

System Simulator:

-
Cell 1

-
System information taking into account parameters in table 7.1.3.5.3.3-1

UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode state (state 2) according to [18].

7.1.3.5.3.2
Test procedure sequence

Table 7.1.3.5.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a Paging message including a matched identity.
	-
	
	-
	-

	2
	The UE transmits Preamble on PRACH
	-->
	PRACH Preamble
	-
	-

	3
	The SS transmits Random Access Response with matching RA-Id and including T-CRNTI. The CRC is calculated in such a way, it will result in CRC error on UE side
	<--
	Random Access Response
	-
	-

	4
	Check: does the UE transmit a HARQ ACK/NACK?
	-->
	HARQ ACK/NACK
	1
	F

	5
	The UE transmits Preamble on PRACH
	-->
	PRACH Preamble
	-
	-

	6
	The SS transmits Random Access Response with matching RA-Id and including T-CRNTI . The CRC is calculated in such a way, it will result in CRC pass on UE side.
	<--
	Random Access Response
	-
	-

	7
	Check: does the UE transmit a HARQ ACK/NACK?
	-->
	HARQ ACK/NACK
	1
	F

	8
	The UE transmits a MAC PDU containing an RRCConnectionRequest message.
	-->
	MAC PDU
	-
	-

	9
	The SS transmits a valid MAC PDU containing RRCConnectionSetup, and including  ‘UE Contention Resolution Identity’ MAC control element with not matching ‘Contention Resolution Identity’.
	<--
	MAC PDU
	-
	-

	10
	Check: does the UE transmit a HARQ ACK/NACK?
	-->
	HARQ ACK/NACK
	2
	F

	11
	The UE transmits Preamble on PRACH
	-->
	PRACH Preamble
	-
	-

	12
	The SS transmits Random Access Response with matching RA-Id and including T-CRNTI. 
	<--
	Random Access Response
	-
	-

	13
	The UE transmits a MAC PDU containing an RRCConnectionRequest message.
	-->
	MAC PDU
	-
	-

	14
	The SS transmits a valid MAC PDU containing RRCConnectionSetup, and including  ‘UE Contention Resolution Identity’ MAC control element with matching ‘Contention Resolution Identity’. The CRC is calculated in such a way that it will result in CRC error on UE side
	<--
	MAC PDU
	-
	-

	15
	Check: Does UE transmit a HARQ NACK?
	-->
	HARQ NACK
	3
	F

	16
	The UE transmits Preamble on PRACH
	-->
	PRACH Preamble
	-
	-

	17
	The SS transmits Random Access Response with matching RA-Id and including T-CRNTI. 
	<--
	Random Access Response
	-
	-

	18
	The UE transmits a MAC PDU containing an RRCConnectionRequest message.
	-->
	MAC PDU
	-
	-

	19
	The SS transmits the same MAC PDU like in step 14, but the CRC is calculated in such a way that it will result in CRC pass on UE side
	<--
	MAC PDU
	-
	-

	20
	Check: does the UE transmit a HARQ ACK?
	-->
	HARQ ACK
	4
	P

	21
	The UE transmits a MAC PDU containing an RRCConnectionSetupComplete message including SERVICE REQUEST message indicating acceptance of RRCConnectionSetup message
	-->
	MAC PDU
	-
	-

	22
	SS transmits SERVICE REJECT message with EMM cause "Congestion" to complete the procedure

Note: The EMM cause chosen is just for convenience, to ensure that UE will abort the procedure without side effects.
	<--
	-
	-
	-

	23
	The SS transmits a RRCConnectionRelease message to release RRC connection and move to RRC_IDLE.
	<--
	-
	-
	-


7.1.3.5.3.3
Specific message contents

Table 7.1.3.5.3.3-1: SystemInformationBlockType2 (all steps, table 7.1.3.5.3.2-1)

	Derivation path: 36.508 table 4.4.3.3-1

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon SEQUENCE {
	
	
	

	    rach-Configuration SEQUENCE {
	
	
	

	      ra-SupervisionInformation SEQUENCE {
	 
	
	

	        preambleTransMax 
	n8
	
	

	        mac-ContentionResolutionTimer
	sf64
	Max Value
	

	      }
	
	
	

	    }
	
	
	

	    prach-Configuration SEQUENCE {
	
	
	

	      prach-ConfigInfo SEQUENCE {
	
	
	

	        prach-ConfigurationIndex
	1
	As per table 5.7.1-2 of 36.211, this results in PRACH preamble transmission start in even frame numbers and sub-frame number 4
	FDD

	        prach-ConfigurationIndex
	0
	As per table 5.7.1-4 of 36.211, this results in PRACH preamble transmission with frequency resource index=0; occurring in even radio frames; resource is located in first half frame and sub frame number 3 Note 1
	TDD

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  ue-TimersAndConstants SEQUENCE{
	
	
	

	    t300
	ms2000
	T300
	

	  }
	
	
	

	}
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