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1	Introduction
Regarding RACH reporting, the following was agreed in RAN2#105:

	Agreements
· For NB-IoT RACH report, range of numberOfPreamblesSent is INTEGER (1..64).
· contentionDetected is Boolean.
· Initial CEL is included in NB-IoT RACH report.
· Working assumption: A Boolean flag indicating EDT fallback (i.e., the UE started with EDT NPRACH resources and went through a fallback to non-EDT NPRACH resources) is included in NB-IoT RACH report.
· Take the ASN.1 structure provided in the report (proposal 5) as baseline for NB-IoT running CR.
· Initial CEL is included in eMTC RACH report.
· Working assumption: A Boolean flag indicating EDT fallback (i.e., the UE started with EDT PRACH resources and went through a fallback to non-EDT PRACH resources) is included in eMTC RACH report.
· Take the ASN.1 structure provided in the report (proposal 8) as baseline for eMTC running CR.
· RAN2 aims on standardizing a single method of sending NB-IoT RACH report, i.e., avoid multiple solutions.
· Proposed solutions should be discussed considering signalling overhead, UE power consumption, security aspects and other reports being considered in other email discussions.
· NB-IoT RACH report includes the information from the latest successful RACH procedure.
· NB-IoT RACH report information is discarded when the UE goes to IDLE.
· FFS how to report




And the following agreements were made in RAN2#105bis:
	Agreements
· A Boolean flag indicating EDT fallback (i.e., the UE started with EDT NPRACH resources and went through a fallback to non-EDT NPRACH resources) is included in NB-IoT RACH report.
· A Boolean flag indicating EDT fallback (i.e., the UE started with EDT PRACH resources and went through a fallback to non-EDT PRACH resources) is included in eMTC RACH report.
· At least RACH report for NB-IoT based on UE information request/response procedure is supported.
· It is up to the network to decide when to request for the RACH report.




In the highlighted parts above, the contents and the general mechanism of NB-IoT RACH report has been described. In this paper we provide text proposal on RACH reporting for NB-IoT according to the agreements above.
[bookmark: _Ref178064866]2	Discussion
As seen in the above agreements, RAN2 has agreed to use UEInformationRequest and UEInformationResponse procedure for RACH reporting in NB-IoT and the contents of the RACH report has also been agreed. We have provided a text proposal below to incorporate this agreement to TS 36.331 clauses 6.7.1 and 6.7.2. The text proposal contains Including ueInformationRequest into DL-DCCH-Message-NB, including ueInformationResponse into UL-DCCH-Message-NB, defining UEInformationRequest-NB message which contains rach-ReportReq to request the RACH report from UE and defining UEInformationResponse-NB message, which contains the RACH report information as has been agreed.
[bookmark: _Toc7088644]RAN2 to agree to below text proposal introducing UEInformationRequest and UEInformationRequest for NB-IoT to support RACH reporting.
[bookmark: _Ref189046994]3	Text Proposal

	First change



[bookmark: _Toc535571917]–	DL-DCCH-Message-NB
The DL-DCCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE on the downlink DCCH logical channel.
-- ASN1START

DL-DCCH-Message-NB ::= SEQUENCE {
	message					DL-DCCH-MessageType-NB
}

DL-DCCH-MessageType-NB ::= CHOICE {
	c1						CHOICE {
		dlInformationTransfer-r13				DLInformationTransfer-NB,
		rrcConnectionReconfiguration-r13		RRCConnectionReconfiguration-NB,
		rrcConnectionRelease-r13				RRCConnectionRelease-NB,
		securityModeCommand-r13					SecurityModeCommand,
		ueCapabilityEnquiry-r13					UECapabilityEnquiry-NB,
		rrcConnectionResume-r13					RRCConnectionResume-NB,
		ueInformationRequest-r16				UEInformationRequest-NB,
		spare2 NULL, spare1 NULL
	},
	messageClassExtension	SEQUENCE {}
}

-- ASN1STOP


	Next change



[bookmark: _Toc535571920]–	UL-DCCH-Message-NB
The UL-DCCH-Message-NB class is the set of RRC messages that may be sent from the UE to the E‑UTRAN on the uplink DCCH logical channel.
-- ASN1START

UL-DCCH-Message-NB ::= SEQUENCE {
	message					UL-DCCH-MessageType-NB
}

UL-DCCH-MessageType-NB ::= CHOICE {
	c1						CHOICE {
		rrcConnectionReconfigurationComplete-r13	RRCConnectionReconfigurationComplete-NB,
		rrcConnectionReestablishmentComplete-r13	RRCConnectionReestablishmentComplete-NB,
		rrcConnectionSetupComplete-r13				RRCConnectionSetupComplete-NB,
		securityModeComplete-r13					SecurityModeComplete,
		securityModeFailure-r13						SecurityModeFailure,
		ueCapabilityInformation-r13					UECapabilityInformation-NB,
		ulInformationTransfer-r13					ULInformationTransfer-NB,
		rrcConnectionResumeComplete-r13				RRCConnectionResumeComplete-NB,
		ueInformationResponse-r16					UEInformationResponse-NB,
	spare8 NULL, spare7 NULL,
		spare6 NULL, spare5 NULL, spare4 NULL,
		spare3 NULL, spare2 NULL, spare1 NULL
	},
	messageClassExtension	SEQUENCE {}
}

-- ASN1STOP


	Next change



[bookmark: _Toc535571591]–	UEInformationRequest-NB
The UEInformationRequest-NB is the command used by E-UTRAN to retrieve information from the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: E‑UTRAN to UE
UEInformationRequest message
-- ASN1START

UEInformationRequest-NB	::=				SEQUENCE {
	rrc-TransactionIdentifier		RRC-TransactionIdentifier,
	criticalExtensions				CHOICE {
		c1								CHOICE {
			ueInformationRequest-NB-r16			UEInformationRequest-NB-r16-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UEInformationRequest-NB-r16-IEs ::=	SEQUENCE {
	rach-ReportReq-r16					BOOLEAN,
	nonCriticalExtension				SEQUENCE {}					OPTIONAL
}

-- ASN1STOP

	UEInformationRequest field descriptions

	rach-ReportReq
This field is used to indicate whether the UE shall report information about the random access procedure.





	Next change


[bookmark: _Toc535571592]
–	UEInformationResponse-NB
The UEInformationResponse-NB message is used by the UE to transfer the information requested by the E-UTRAN.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E-UTRAN
UEInformationResponse-NB message
-- ASN1START

UEInformationResponse-NB	::=		SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE {
			ueInformationResponse-NB-r16		UEInformationResponse-NB-r16-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UEInformationResponse-NB-r16-IEs ::=		SEQUENCE {
	rach-Report-NB-r16							SEQUENCE {
		numberOfPreamblesSent-r16				NumberOfPreamblesSent-r16,
		initialCEL-r16							ENUMERATED {ce0, ce1, ce2},
		contentionDetected-r16					BOOLEAN,
		edt-Fallback-r16						BOOLEAN
	}																OPTIONAL,
	nonCriticalExtension					SEQUENCE {}						OPTIONAL
}

NumberOfPreamblesSent-r16 ::=			INTEGER (1..64)

-- ASN1STOP

	UEInformationResponse field descriptions

	contentionDetected
This field is used to indicate that contention was detected for at least one of the transmitted preambles, see TS 36.321 [6]. 

	edt-Fallback
This field indicates whether the RACH procedure was started using EDT and then there was fallback to regular PRACH procedure.

	initialCEL
This field indicates the initial CE-level which was chosen for the first RACH preamble.

	numberOfPreamblesSent
This field is used to indicate the number of RACH preambles that were transmitted. Corresponds to parameter PREAMBLE_TRANSMISSION_COUNTER in TS 36.321 [6].




	End of changes




Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to agree to below text proposal introducing UEInformationRequest and UEInformationRequest for NB-IoT to support RACH reporting.
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