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<Start of Changed Section> 
22.3.1.7
NB-IoT / RACH Procedure / Contention free random access (CFRA)
22.3.1.7.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state and ra-CFRA-Config is configured and and timeAlignmentTimer has expired }

ensure that {

  when { SS sends NPDCCH order to the C-RNTI assigned to UE and ra-PreambleIndex signalled is not 000000 }

    then { UE sends a prach preamble calculated by given ra-PreambleIndex in the NPDCCH Order and currently used PRACH resource }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state and ra-CFRA-Config is configured, has transmitted PRACH Preamble after reception of PDCCH order with ra-PreambleIndex not set to 000000 }

ensure that {

  when { UE receives a Random Access response containing a RAPID corresponding to the UE in RA Response window }

   then { UE considers the Random Access procedure successfully completed }

            }

22.3.1.7.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.1, 5.1.2, 5.1.4; TS 36.312, clause 6.4.3.2.

[TS 36.321, clause 5.1.1]

The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC sublayer itself or by the RRC sublayer. Random Access procedure on an SCell shall only be initiated by a PDCCH order. If a MAC entity receives a PDCCH transmission consistent with a PDCCH order [5] masked with its C-RNTI, and for a specific Serving Cell, the MAC entity shall initiate a Random Access procedure on this Serving Cell. For Random Access on the SpCell a PDCCH order or RRC optionally indicate the ra-PreambleIndex and the ra-PRACH-MaskIndex, except for NB-IoT where the subcarrier index is indicated; and for Random Access on an 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 SpCell. If the UE is an NB-IoT UE, the Random Access procedure is performed on the anchor carrier or one of the non-anchor carriers for which PRACH resource has been configured in system information.

…
The following information for related Serving Cell is assumed to be available before the procedure can be initiated for NB-IoT UEs, BL UEs or UEs in enhanced coverage [8]:
…
-
for NB-IoT, the use of contention free random access ra-CFRA-Config.
[TS 36.321, clause 5.1.2]

The Random Access Resource selection procedure shall be performed as follows:

-
For BL UEs or UEs in enhanced coverage, select the PRACH resource set corresponding to the selected enhanced coverage level.

-
If, except for NB-IoT, 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, for NB-IoT, if ra-PreambleIndex (Random Access Preamble) and PRACH resource have been explicitly signalled:

-
the PRACH resource is that explicitly signalled;
-
if the ra-PreambleIndex signalled is not 000000:

-
if ra-CFRA-Config is configured:

-
the Random Access Preamble is set to nprach-SubcarrierOffset + nprach-NumCBRA-StartSubcarriers + (ra-PreambleIndex modulo (nprach-NumSubcarriers - nprach-NumCBRA-StartSubcarriers)), where nprach-SubcarrierOffset, nprach-NumCBRA-StartSubcarriers and nprach-NumSubcarriers are parameters in the currently used PRACH resource.

-
else:

-
the Random Access Preamble is set to nprach-SubcarrierOffset + (ra-PreambleIndex modulo nprach-NumSubcarriers), where nprach-SubcarrierOffset and nprach-NumSubcarriers are parameters in the currently used PRACH resource.
-
else:

-
select the Random Access Preamble group according to the PRACH resource and the support for multi-tone Msg3 transmission. A UE supporting multi-tone Msg3 shall only select the single-tone Msg3 Random Access Preambles group if there is no multi-tone Msg3 Random Access Preambles group.
-
randomly select a Random Access Preamble within the selected group.

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

…
[TS 36.321, clause 5.1.4]

The MAC entity 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 MAC entity shall regardless of the possible occurrence of a measurement gap or a Sidelink Discovery Gap for Transmission or a Sidelink Discovery Gap for Reception, and regardless of the prioritization of V2X sidelink communication described in subclause 5.14.1.2.2:

-
if the Random Access Response contains a Backoff Indicator subheader:

-
set the backoff parameter value as indicated by the BI field of the Backoff Indicator subheader and Table 7.2-1, except for NB-IoT where the value from Table 7.2-2 is used.

-
else, set the backoff parameter value 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 MAC entity shall:

-
consider this Random Access Response reception successful and apply the following actions for the serving cell where the Random Access Preamble was transmitted:
-
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);

-
if the SCell is configured with ul-Configuration-r14, ignore the received UL grant otherwise process the received UL grant value and indicate it to the lower layers;

-
if, except for NB-IoT, 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 UE is an NB-IoT UE, ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC) and ra-CFRA-Config is configured:

-
consider the Random Access procedure successfully completed.

-
the UL grant provided in the Random Access Response message is valid only for the configured carrier.

-
else:

 -
if the Random Access Preamble was selected by the MAC entity; or

-
if the UE is an NB-IoT UE, the ra-PreambleIndex was explicitly signalled and it was not 000000 and ra-CFRA-Config is not configured:

-
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 (or 88 bits for NB-IoT) 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 behavior is not defined.

[TS 36.312, clause 6.4.3.2]

DCI format N1 is used for the scheduling of one NPDSCH codeword in one cell, random access procedure initiated by a NPDCCH order, and notifying SC-MCCH change. The DCI corresponding to a NPDCCH order is carried by NPDCCH.
The following information is transmitted by means of the DCI format N1: 
-
If the format N1 CRC is scrambled by C-RNTI or RA-RNTI:
-
Flag for format N0/format N1 differentiation – 1 bit, where value 0 indicates format N0 and value 1 indicates format N1
-
NPDCCH order indicator – 1 bit
-
Else if the format N1 CRC is scrambled by a G-RNTI:

-
Information for SC-MCCH change notification – 2 bits as defined in section 5.8a of [6]

Format N1 is used for random access procedure initiated by a NPDCCH order only if NPDCCH order indicator is set to '1', format N1 CRC is scrambled with C-RNTI, and all the remaining fields are set as follows:

-
Starting number of NPRACH repetitions – 2 bits as defined in section 16.3.2 of [3]

-
Subcarrier indication of NPRACH – 6 bits as defined in section 16.3.2 of [3] 
-
Carrier indication of NPRACH – 4 bits as defined in section 16.3.2 of [3]. This field is only present if ul-ConfigList is configured and the UE indicates the multiCarrier-NPRACH capability. 
-
All the remaining bits in format N1 are set to one
Otherwise, 
-
Scheduling delay – 3 bits as defined in section 16.4.1 of [3]
-
Resource assignment – 3 bits as defined in section 16.4.1.3 of [3]

-
Modulation and coding scheme – 4 bits as defined in section 16.4.1.5 of [3]

-
Repetition number – 4 bits as defined in section 16.4.1.3 of [3]

-
New data indicator – 1 bit
-
HARQ-ACK resource – 4 bits as defined in section 16.4.2 of [3]. 
-
DCI subframe repetition number – 2 bits as defined in section 16.6 in [3] 
-
HARQ process number – 1 bit. This field can only be present if 2 HARQ processes are configured and the corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI as defined in [3].

When the format N1 CRC is scrambled with a RA-RNTI or a G-RNTI, then the following fields among the fields above are reserved for RA-RNTI and not present for G-RNTI:

-
New data indicator
-
HARQ-ACK resource
If the number of information bits in format N1 is less than that of format N0 and the format N1 CRC is not scrambled by G-RNTI, zeros shall be appended to format N1 until the payload size equals that of format N0.
22.3.1.7.3
Test description

22.3.1.7.3.1
Pre-test conditions

System Simulator:

-
Ncell 1. 
UE:

None.

Preamble:

-
The UE shall be in Connected Mode State 2-NB according to TS 36.508 [18].
22.3.1.7.3.2
Test procedure sequence

Table 22.3.1.7.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	The SS does not transmit Timing Advance command. 
	-
	-
	-
	-

	2
	The SS waits for 3s (TA Timer expiry).
	-
	-
	-
	-

	3
	The SS transmits a NPDCCH order to C-RNTI assigned to the UE on NPDCCH
	<--
	NPDCCH order (sub-carrier index := 5)
	-
	-

	4
	Check: Does the UE transmit a preamble on NPRACH with RAPID corresponding to subcarrier index provided in step 3? (NOTE 1)
	-->
	NPRACH Preamble

	1
	P

	5
	The SS transmits a MAC PDU addressed to UE RA-RNTI, containing a matching RAPID. 
	<--
	Random Access Response
	-
	-

	6
	Check: Does the test result of generic test procedure in TS 36.508 subclause 8.1.5A.8 indicate that the UE is in RRC_CONNECTED state?
	-
	-
	2
	P

	NOTE 1:
The Random Access Preamble is set to nprach-SubcarrierOffset + nprach-NumCBRA-StartSubcarriers + (ra-PreambleIndex modulo (nprach-NumSubcarriers - nprach-NumCBRA-StartSubcarriers)), i.e.  RAPID = 12+8+(5mod(12-8)) = 21.


22.3.1.7.3.3
Specific message contents

Table 22.3.1.7.3.3-1: RadioResourceConfigCommonSIB-NB-DEFAULT in SystemInformationBlockType2-NB (preamble, Table 22.3.1.7.3.2-1)

	Derivation Path: 36.508 Table 8.1.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigCommonSIB-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  nprach-Config-v1330 ::= SEQUENCE {
	
	
	

	    nprach-ParametersList-v1330 ::= SEQUENCE {
	
	
	

	    {
	
	
	

	      nprach-NumCBRA-StartSubcarriers-r13
	n8
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 22.3.1.7.3.3-2: RRCConnectionSetup-NB (preamble, Table 22.3.1.7.3.2-1)
	Derivation path: 36.508 table 8.1.6.1-14

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetup-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetup-r13 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated-r13 SEQUENCE {
	
	
	

	          mac-MainConfig-r13 CHOICE {
	
	
	

	            explicitValue-r13 SEQUENCE {
	
	
	

	              timeAlignmentTimerDedicated-r13
	sf2560
	needs to be long enough to ensure time alignment timer not to time out before  the end of testcase
	

	              ra-CFRA-Config-r14
	true
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


<End of Changed Section>
