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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 transmits a PRACH preamble}

 

    }

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 & 5.1.3.

[TS 36.321, clause 5.1.2]

The Random Access Resource procedure shall be performed as follows:

-
If the Random Access Preamble and PRACH resource have been explicitly signalled:

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

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

-
If the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU has not yet been transmitted, the UE shall:
-
if Random Access Preambles group B exists and if the potential message size (data available for transmission plus MAC header and, where required, MAC control elements) is greater than MESSAGE_SIZE_GROUP_A and if the pathloss is less than PARTITION_PATHLOSS_THRESHOLD then:

-
select the Random Access Preambles group B;

-
else:

-
select the Random Access Preambles group A.

-
else, if the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU 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 the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU.

-
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;

-
if more than one PRACH resources are available in the same subframe (TDD), randomly select one. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
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:

-
If PREAMBLE_TRANSMISSION_COUNTER = PREAMBLE_TRANS_MAX + 1:

-
indicate a Random Access problem to upper layers.

[-
set the parameter PREAMBLE_RECEIVED_TARGET_POWER to PREAMBLE_INITIAL_RECEIVED_TARGET_POWER + (PREAMBLE_TRANSMISSION_COUNTER-1) * POWER_RAMP_STEP;]

-
determine the next available Random Access occasion; (a UE may take into account the possible occurrence of measurement gaps when determining the next available Random Access occasion);
-
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 associated with the RA-RNTI defined below in the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] 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 resource in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= t_id+10*f_id

Where t_id is the index of the first subframe of the specified PRACH resource (0≤ t_id <10), and f_id is the index of the specified PRACH resource 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 corresponding to the Random Access Preamble transmission.

-
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 subheader:

-
set the backoff parameter value in the UE as indicated by the BI field of the Backoff Indicator subheader  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 Alignment value (see subclause 5.2);

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

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

-
consider the Random Access procedure successfully completed.

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

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

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

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

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

NOTE:
When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a grant smaller than 80 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 TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END], or if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

-
if the Random Access procedure was initiated by the MAC sublayer itself; or

-
if the Random Access procedure was initiated by a PDCCH order and the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
if in this Random Access procedure:

-
the Random Access Preamble was selected by MAC; or

-
the Random Access Preamble and PRACH resource were explicitly signalled and will expire before the next available Random Access occasion:

-
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).

Editor’s note:
Whether error conditions are specified is FFS.

7.1.2.4.3
Test description

7.1.2.4.3.1
Pre-test conditions

System Simulator:

-
Cell 1 (FDD or TDD).

-
System information are set according to table 7.1.2.4.3.1-1

UE:

None.

Preamble:
-
The UE is brought to Registered, Idle mode (state 2) according to [18].
Table 7.1.2.4.3.1-1a: Parameters in System Information - FDD
	Parameter
	Value

	PREAMBLE_TRANS_MAX
	n4

	ra-ResponseWindowSize
	Sf10

	T300
	2s

	T312
	Max Value

	PRACH configuration
	1


Note:
As per table 5.7.1-2 of 25.211, this results in PRACH preamble transmission start in even frame numbers and sub-frame number 4

Table 7.1.2.4.3.1-1b: Parameters in System Information - TDD
	Parameter
	Value

	PREAMBLE_TRANS_MAX
	n4

	ra-ResponseWindowSize
	Sf10

	T300
	2s

	T312
	Max Value

	PRACH configuration
	0

	TDD configuration
	1


Note:
As table 5.7.1-4 of 36.211-840, PRACH conf.Index is 0
7.1.2.4.3.2
Test procedure sequence

Table 7.1.2.4.3.2-1: RACH Parameters

	Parameter
	Value

	Backoff Indicator sub header
	Not included


Table 7.1.2.4.3.2-2a: Main behaviour - FDD
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

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

	
	EXCEPTION: In parallel with steps 2 to 7, parallel behaviour defined in table 7.1.2.4.3.2-3
	
	
	
	

	2
	Check: does the UE transmit a preamble on PRACH, in an even frame number [X], subframe number 4 
	-->
	PRACH Preamble
	1
	P

	3
	Check: does the UE transmit a preamble on PRACH, in an even frame number [X+2], subframe number 4?
	-->
	PRACH Preamble
	1,2
	P

	4
	Check: does the UE transmit a preamble on PRACH, in an even frame number [X+4],subframe number 4?
	-->
	PRACH Preamble
	1,2
	P

	5
	The SS transmits a Random Access Response with not-matching RA-Id and including T-CRNTI
	<--
	Random Access Response
	1,2
	

	6
	Check: does the UE transmit a preamble on PRACH in an even frame number [X+6],subframe number 4?
	-->
	PRACH Preamble
	1,2
	P

	7
	Wait for 2s.

Note: the UE may transmit additional RACH preambles. 
	-->
	PRACH Preamble
	
	-

	8
	The SS transmits a Paging message including a matched identity.
	-
	
	1
	

	9
	Check: does the UE transmit a preamble on PRACH, in an even frame number, subframe number 4?
	-->
	PRACH Preamble
	1
	P

	10
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 9 and including T-CRNTI
	<--
	Random Access Response
	1
	

	11
	The UE transmits an RRCConnectionRequest message.
	-
	-
	1
	-

	12
	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
	1
	

	13
	The UE transmits an RRCConnectionSetupComplete message.
	-
	
	1
	


Table 7.1.2.4.3.2-2b: Main behaviour - TDD
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

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

	
	EXCEPTION: In parallel with steps 2 to 7, parallel behaviour defined in table 7.1.2.4.3.2-3
	
	
	
	

	2
	Check: does the UE transmit a preamble on PRACH, in an even frame number [X], first half frame, subframe number 1, and PRACH resource frequency index is 0
	-->
	PRACH Preamble
	1
	P

	3
	Check: does the UE transmit a preamble on PRACH, in an even frame number [X+2], first half frame, subframe number 1, and PRACH resource frequency index is 0
	-->
	PRACH Preamble
	1,2
	P

	4
	Check: does the UE transmit a preamble on PRACH, in an even frame number [X+4], first half frame, subframe number 1, and PRACH resource frequency index is 0
	-->
	PRACH Preamble
	1,2
	P

	5
	The SS transmits a Random Access Response with not-matching RA-Id and including T-CRNTI
	<--
	Random Access Response
	1,2
	

	6
	Check: does the UE transmit a preamble on PRACH in an even frame number [X+6], first half frame, subframe number 1, and PRACH resource frequency index is 0
	-->
	PRACH Preamble
	1,2
	P

	7
	Wait for 2s.

Note: the UE may transmit additional RACH preambles. 
	-->
	PRACH Preamble
	
	-

	8
	The SS transmits a Paging message including a matched identity.
	-
	
	1
	

	9
	Check: does the UE transmit a preamble on PRACH, in an even frame number, first half frame, subframe number 1, and PRACH resource frequency index is 0
	-->
	PRACH Preamble
	1
	P

	10
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 9 and including T-CRNTI
	<--
	Random Access Response
	1
	

	11
	The UE transmits an RRCConnectionRequest message.
	-
	-
	1
	-

	12
	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
	1
	

	13
	The UE transmits an RRCConnectionSetupComplete message.
	-
	
	1
	


Table 7.1.2.4.3.2-3: PARALLEL BEHAVIOR

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

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


7.1.2.4.3.3
Specific message contents

None.
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