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	Reason for change:
	During contention based random access procedure, NB-IoT UEs do not support the MAC PDU containing UE contention resolution identity MAC control element without any RRC response message (e.g. RRCConnectionSetup, RRCConnectionResume).  Using such a MAC PDU can be beneficial when eNB is unable to provide the RRC response message due to, e.g. bad radio link or congestion, before contention resolution timer in the UE expires thus avoiding contention resolution failure in the UE. eNB can then provide the RRC response message (e.g. RRCConnectionSetup, RRCConnectionResume) later separately.


	
	

	Summary of change:
	Support for MAC PDU that contains only UE contention resolution identity MAC CE during contention based random access procedure in NB-IoT is introduced, i.e. indication in RRCConnectionReestablishmentRequest-NB, RRCConnectionRequest-NB and RRCConnectionResumeRequest-NB that NB-IoT UE is successfully tested that MAC PDU may contain only the UE Contention Resolution Identity MAC control element but no RRC response message.
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NB-IoT contention based random access procedure
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5.3.3.3
Actions related to transmission of RRCConnectionRequest message

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

1>
set the ue-Identity as follows:

2>
if upper layers provide an S-TMSI:

3>
set the ue-Identity to the value received from upper layers;

2>
else:

3>
draw a random value in the range 0 .. 240-1 and set the ue-Identity to this value;

NOTE 1:
Upper layers provide the S-TMSI if the UE is registered in the TA of the current cell.

1>
if the UE supports mo-VoiceCall establishment cause and UE is establishing the RRC connection for mobile originating MMTEL voice and SystemInformationBlockType2 includes voiceServiceCauseIndication and the establishment cause received from upper layers is not the highPriorityAccess value:

2>
set the establishmentCause to mo-VoiceCall;

1>
else if the UE supports mo-VoiceCall establishment cause for mobile originating MMTEL video and UE is establishing the RRC connection for mobile originating MMTEL video and SystemInformationBlockType2 includes videoServiceCauseIndication and the establishment cause received from upper layers is not the highPriorityAccess value:

2>
set the establishmentCause to mo-VoiceCall;
1>
else:

2>
set the establishmentCause in accordance with the information received from upper layers;

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 is successfully tested that MAC PDU may contain only the UE Contention Resolution Identity MAC control element but no RRC response message, set earlyContentionResolution to TRUE;
The UE shall submit the RRCConnectionRequest message to lower layers for transmission.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.5.
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5.3.3.3a
Actions related to transmission of RRCConnectionResumeRequest message

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

1>
if the UE is a NB-IoT UE; or

1>
if field useFullResumeID is signalled in SystemInformationBlockType2:

2>
set the resumeID to the stored resumeIdentity;

1>
else

2>
set the truncatedResumeID to include bits in bit position 9 to 20 and 29 to 40 from the left in the stored resumeIdentity.

1>
if the UE supports mo-VoiceCall establishment cause and UE is resuming the RRC connection for mobile originating MMTEL voice and SystemInformationBlockType2 includes voiceServiceCauseIndication and the establishment cause received from upper layers is not the highPriorityAccess value:

2>
set the resumeCause to mo-VoiceCall;

1>
else if the UE supports mo-VoiceCall establishment cause for mobile originating MMTEL video and UE is resuming the RRC connection for mobile originating MMTEL video and SystemInformationBlockType2 includes videoServiceCauseIndication and the establishment cause received from upper layers is not the highPriorityAccess value:

2>
set the resumeCause to mo-VoiceCall;
1>
else

2>
set the resumeCause in accordance with the information received from upper layers;

1>
set the shortResumeMAC-I to the 16 least significant bits of the MAC-I calculated:

2>
over the ASN.1 encoded as per section 8 (i.e., a multiple of 8 bits) VarShortResumeMAC-Input (or VarShortResumeMAC-Input-NB in NB-IoT);

2>
with the KRRCint key and the previously configured integrity protection algorithm; and

2>
with all input bits for COUNT, BEARER and DIRECTION set to binary ones;
1>
if the UE is a NB-IoT UE:
2>
if the UE is successfully tested that MAC PDU may contain only the UE Contention Resolution Identity MAC control element but no RRC response message, set earlyContentionResolution to TRUE;
1>
restore the RRC configuration and security context from the stored UE AS context:

1>
restore the PDCP state and re-establish PDCP entities for SRB1;

1>
resume SRB1;

NOTE:
Until successful connection resumption, the default physical layer configuration and the default MAC Main configuration are applied for the transmission of SRB0 and SRB1, and SRB1 is used only for the transfer of RRCConnectionResume message.
The UE shall submit the RRCConnectionResumeRequest message to lower layers for transmission.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.5.
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5.3.7.4
Actions related to transmission of RRCConnectionReestablishmentRequest message

Except for NB-IoT, if the procedure was initiated due to radio link failure or handover failure, the UE shall:

1>
set the reestablishmentCellId in the VarRLF-Report to the global cell identity of the selected cell;

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

1>
except for a NB-IoT UE for which AS security has not been activated, set the ue-Identity as follows:

2>
set the c-RNTI to the C-RNTI used in the source PCell (handover and mobility from E-UTRA failure) or used in the PCell in which the trigger for the re-establishment occurred (other cases);

2>
set the physCellId to the physical cell identity of the source PCell (handover and mobility from E-UTRA failure) or of the PCell in which the trigger for the re-establishment occurred (other cases);

2>
set the shortMAC-I to the 16 least significant bits of the MAC-I calculated:

3>
over the ASN.1 encoded as per section 8 (i.e., a multiple of 8 bits) VarShortMAC-Input (or VarShortMAC-Input-NB in NB-IoT);

3>
with the KRRCint key and integrity protection algorithm that was used in the source PCell (handover and mobility from E-UTRA failure) or of the PCell in which the trigger for the re-establishment occurred (other cases); and

3>
with all input bits for COUNT, BEARER and DIRECTION set to binary ones;

1>
for a NB-IoT UE for which AS security has not been activated, set the ue-Identity as follows:

2>
request upper layers for calculated ul-NAS-MAC and ul-NAS-Count using the cellIdentity of the PCell in which the trigger for the re-establishment occurred;

2>
set the s-TMSI to the S-TMSI provided by upper layers;

2>
set the ul-NAS-MAC to the ul-NAS-MAC value provided by upper layers;

2>
set the ul-NAS-Count to the ul-NAS-Count value provided by upper layers;

1>
set the reestablishmentCause as follows:

2>
if the re-establishment procedure was initiated due to reconfiguration failure as specified in 5.3.5.5 (the UE is unable to comply with the reconfiguration):

3>
set the reestablishmentCause to the value reconfigurationFailure;

2>
else if the re-establishment procedure was initiated due to handover failure as specified in 5.3.5.6 (intra-LTE handover failure) or 5.4.3.5 (inter-RAT mobility from EUTRA failure):

3>
set the reestablishmentCause to the value handoverFailure;

2>
else:

3>
set the reestablishmentCause to the value otherFailure;
1>
if the UE is a NB-IoT UE:
2>
if the UE is successfully tested that MAC PDU may contain only the UE Contention Resolution Identity MAC control element but no RRC response message, set earlyContentionResolution to TRUE;
The UE shall submit the RRCConnectionReestablishmentRequest message to lower layers for transmission.
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** Text omitted ***

–
RRCConnectionReestablishmentRequest-NB
The RRCConnectionReestablishmentRequest-NB message is used to request the reestablishment of an RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCConnectionReestablishmentRequest-NB message
-- ASN1START

RRCConnectionReestablishmentRequest-NB ::= SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionReestablishmentRequest-r13












RRCConnectionReestablishmentRequest-NB-r13-IEs,



later







CHOICE {




rrcConnectionReestablishmentRequest-r14












RRCConnectionReestablishmentRequest-NB-r14-IEs,




criticalExtensionsFuture

SEQUENCE {}



}


}

}

RRCConnectionReestablishmentRequest-NB-r13-IEs ::= SEQUENCE {


ue-Identity-r13





ReestabUE-Identity,


reestablishmentCause-r13


ReestablishmentCause-NB-r13,

earlyContentionResolution-r14

BOOLEAN,

spare







BIT STRING (SIZE (24))

}

RRCConnectionReestablishmentRequest-NB-r14-IEs ::= SEQUENCE {


ue-Identity-r14





ReestabUE-Identity-CP-NB-r14,


reestablishmentCause-r14


ReestablishmentCause-NB-r13,

earlyContentionResolution-r14

BOOLEAN,

spare







BIT STRING (SIZE (3))

}

ReestablishmentCause-NB-r13 ::=


ENUMERATED {












reconfigurationFailure, otherFailure,












spare2, spare1}

ReestabUE-Identity-CP-NB-r14 ::=

SEQUENCE {


s-TMSI-r14







S-TMSI,


ul-NAS-MAC-r14






BIT STRING (SIZE (16)),


ul-NAS-Count-r14





BIT STRING (SIZE (5))

}

-- ASN1STOP

	RRCConnectionReestablishmentRequest-NB field descriptions

	earlyContentionResolution

Value TRUE indicates that UE is successfully tested that MAC PDU may contain only the UE Contention Resolution Identity MAC control element but no RRC response message. In this version of the specification the BOOLEAN shall be set to TRUE.

	reestablishmentCause

Indicates the failure cause that triggered the re-establishment procedure.

eNB is not expected to reject a RRCConnectionReestablishmentRequest due to unknown cause value being used by the UE.

	ue-Identity

UE identity included to retrieve UE context and to facilitate contention resolution by lower layers.

	ul-NAS-Count

For description of this field see TS 33.401 [32].

	ul-NAS-MAC

For description of this field see TS 33.401 [32].
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** Text omitted ***

–
RRCConnectionRequest-NB
The RRCConnectionRequest-NB message is used to request the establishment of an RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCConnectionRequest-NB message
-- ASN1START

RRCConnectionRequest-NB ::=

SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r13


RRCConnectionRequest-NB-r13-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRequest-NB-r13-IEs ::=

SEQUENCE {


ue-Identity-r13






InitialUE-Identity,


establishmentCause-r13




EstablishmentCause-NB-r13,


multiToneSupport-r13




ENUMERATED {true}



OPTIONAL,


multiCarrierSupport-r13




ENUMERATED {true}



OPTIONAL,

earlyContentionResolution-r14


BOOLEAN,

spare








BIT STRING (SIZE (21))

}

-- ASN1STOP

	RRCConnectionRequest-NB field descriptions

	earlyContentionResolution

Value TRUE indicates that UE is successfully tested that MAC PDU may contain only the UE Contention Resolution Identity MAC control element but no RRC response message. In this version of the specification the BOOLEAN shall be set to TRUE.

	establishmentCause

Provides the establishment cause for the RRC connection request as provided by the upper layers.

eNB is not expected to reject a RRCConnectionRequest due to unknown cause value being used by the UE.

	multiCarrierSupport

If present, this field indicates that the UE supports multi-carrier operation.

	multiToneSupport

If present, this field indicates that the UE supports UL multi-tone transmissions on NPUSCH.

	ue-Identity

UE identity included to facilitate contention resolution by lower layers.
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** Text omitted ***

–
RRCConnectionResumeRequest-NB
The RRCConnectionResumeRequest-NB message is used to request the resumption of a suspended RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCConnectionResumeRequest-NB message
-- ASN1START

RRCConnectionResumeRequest-NB ::=
SEQUENCE {


criticalExtensions





CHOICE {



rrcConnectionResumeRequest-r13


RRCConnectionResumeRequest-NB-r13-IEs,



criticalExtensionsFuture



SEQUENCE {}


}

}

RRCConnectionResumeRequest-NB-r13-IEs ::=
SEQUENCE {


resumeID-r13







ResumeIdentity-r13,


shortResumeMAC-I-r13






ShortMAC-I,


resumeCause-r13







EstablishmentCause-NB-r13,

earlyContentionResolution-r14



BOOLEAN,

spare









BIT STRING (SIZE (8))

}

-- ASN1STOP

	RRCConnectionResumeRequest-NB field descriptions

	earlyContentionResolution

Value TRUE indicates that UE is successfully tested that MAC PDU may contain only the UE Contention Resolution Identity MAC control element but no RRC response message. In this version of the specification the BOOLEAN shall be set to TRUE.

	resumeCause

Provides the resume cause for the RRC connection resume request as provided by the upper layers.

eNB is not expected to reject a RRCConnectionResumeRequest due to unknown cause value being used by the UE.

	resumeID

UE identity to facilitate UE context retrieval at eNB.

	shortResumeMAC-I

Authentication token to facilitate UE authentication at eNB.
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