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Begin of Change 

22.3.1.10
NB-IoT / RACH Procedure / Early contention resolution
22.3.1.10.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE has sent a CCCH UL MAC PDU with earlyContentionResolution is set to TRUE and UE receive a PDCCH transmission addressed to its Temporary C-RNTI contains a UE Contention Resolution Identity MAC control element matches the 48 first bits of the CCCH SDU transmitted in Msg3}

    then { UE considers this Contention Resolution successful }

           }

22.3.1.10.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.300, clause 10.1.5.1; TS 36.321, clauses 5.1.5, TS 36.331, clauses 5.3.3.3.
[TS 36.300, clause 10.1.5.1] 
4)
Contention Resolution on DL:

-
Early contention resolution shall be used i.e. eNB does not wait for NAS reply before resolving contention;

-
For NB-IoT, for initial access, RRC connection resume procedure and RRC Connection Re-establishment procedure, eNB may transmit MAC PDU containing the UE contention resolution identity MAC control element without RRC response message;

NOTE:
In Release 13, NB-IoT UEs do not support the MAC PDU containing the UE contention resolution identity MAC control element without RRC response message for initial access, RRC connection resume procedure and RRC Connection Re-establishment procedure.

-
Not synchronised with message 3;

-
HARQ is supported;

-
Addressed to:
-
The Temporary C-RNTI on PDCCH for initial access and after radio link failure;

-
The C-RNTI on PDCCH for UE in RRC_CONNECTED.

-
HARQ feedback is transmitted only by the UE which detects its own UE identity, as provided in message 3, echoed in the Contention Resolution message;

-
For initial access, RRC Connection Re-establishment procedure and EDT for Control Plane CIoT EPS Optimizations, no segmentation is used (RLC-TM).
[TS 36.321, clause 5.1.5]

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

Once Msg3 is transmitted, the MAC entity shall:

-
except for a BL UE or a UE in enhanced coverage, or an NB-IoT UE, start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;

-
for a BL UE or a UE in enhanced coverage, or an NB-IoT UE, start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission of the bundle in the subframe containing the last repetition of the corresponding PUSCH transmission;
-
regardless of the possible occurrence of a measurement gap or Sidelink Discovery Gap for Reception, 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 MAC entity shall:

-
if the C-RNTI MAC control element was included in Msg3:

-
if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or

-
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI:
-
consider this Contention Resolution successful;

-
stop mac-ContentionResolutionTimer;

-
discard the Temporary C-RNTI;
-
if the UE is an NB-IoT UE:

-
the UL grant or DL assignment contained in the PDCCH transmission is valid only for the configured carrier.
-
consider this Random Access procedure successfully completed.

-
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 48 first bits of 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.

[TS 36.331, clause 5.3.3.3]

The UE shall set the contents of RRCConnectionRequest message as follows:

…
1>
if the UE is a NB-IoT UE:

2>
if the UE supports multi-tone transmission, include multiToneSupport;

2>
if the UE supports multi-carrier operation, include multiCarrierSupport;
2>
if the UE supports DL channel quality reporting and cqi-Reporting is present in SystemInformationBlockType2-NB:

3>
set the cqi-NPDCCH to include the latest results of the downlink channel quality measurements of the serving cell as specified in TS 36.133 [16];
NOTE 2:
The downlink channel quality measurements may use measurement period T1 or T2, as defined in TS 36.133 [16]. In case period T2 is used the RRC-MAC interactions are left to UE implementation.

2>
set earlyContentionResolution to TRUE;
22.3.1.10.3
Test description

22.3.1.10.3.1
Pre-test conditions

System Simulator:

-
Ncell 1.
UE:

None.

Preamble:

-
UE is in state Registered, Idle Mode (state 3-NB) according to [18] in Ncell 1.

22.3.1.10.3.2
Test procedure sequence

Table 22.3.1.10.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

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

	2
	The UE transmit a preamble on NPRACH
	-->
	NPRACH Preamble
	-
	-

	3
	The SS transmits a MAC PDU addressed to UE RA-RNTI, containing a matching RAPID.
	<--
	Random Access Response
	-
	-

	4
	Check: Does UE send an RRCConnectionRequest-NB message with earlyContentionResolution set to TRUE?
	-->
	MAC PDU (RRCConnectionRequest-NB)
	-
	-

	5
	The SS transmits a valid MAC PDU containing “UE Contention Resolution Identity” MAC control element with matching “Contention Resolution Identity”.
	<--
	MAC PDU
(UE Contention Resolution Identity)
	-
	-

	6
	The SS transmits RRCConnectionSetup-NB message.
	<--
	MAC PDU
(RRCConnectionSetup-NB)
	-
	-

	7
	Check: Does UE send an RRCConnectionSetupComplete-NB message?
	-->
	RRCConnectionSetupComplete-NB
	1
	P


22.3.1.10.3.3
Specific message contents

Table 22.3.1.10.3.3-1: RRCConnectionRequest-NB (step 4, Table 22.3.1.10.3.2-1)
	Derivation Path: 36.331 clause 8.1.6.1-10

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRequest-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionRequest-r13 SEQUENCE {
	
	
	

	      ue-Identity-r13 
	Any allowed value
	
	

	      earlyContentionResolution-r14
	TRUE
	
	

	    }
	
	
	

	  }
	
	
	

	}
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