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Introduction
The WID of Rel-16 enhancements for NB-IoT was approved in RAN#80. The WID has been revised for several times and the lasted one is approved in RAN#83 [1]. The following objective is included in the WID:
	Network management tool enhancement:
· SON support for reporting of [RAN2, RAN3]
· Cell Global Identity and strongest measured cell(s) (ANR)
· Random access performance
· Radio link failure (RLF), if needed


In RAN2 #103bis~#105 meeting, based on the contributions, the following agreements related to RACH report have been achieved:
	RAN2#103bis agreements:
· Support RACH report for NB-IoT
· Will consider whether information in LTE RACH report is extended
RAN2#104 agreements:
RACH report:
· In addition to legacy parameters for RACH reporting, the first selected resource pool (E.g. CE level, EDT) is included in the RACH report. This agreement is also applicable for eMTC
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
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Discussion
2.1 Remaining issues in NB-IoT RACH Report
Based on the current agreements about the RACH report, only the latest successful RACH procedure needs to be reported and how many times of contention are detected doesn’t care. Then we take the following ASN.1 example as baseline for NB-IoT RACH report:
ParentIE-xx ::= 		SEQUENCE {
	rach-Report-NB-r16		RACH-Report-NB-r16	OPTIONAL
	nonCriticalExtension	SEQUENCE {}			OPTIONAL
}

Rach-Report-NB-r16::=	SEQUENCE {
initialCEL-r16    			INTEGER (0..2),                     //2bits
numberOfPreamblesSent-r16  	INTEGER (1..64)   OPTIONAL,       //6bits
contentionDetected-r16 		BOOLEAN,                             //1bits
edt-Fallback-r16 			BOOLEAN                              //1bits
}
Taken into account that RACH information recording is along with a random access procedure, RACH information can usually be reported once the RACH procedure is successful. Considering that RACH report is mainly used to detect RACH configuration problem, and the EDT RACH configuration and non-EDT RACH configuration are independent, both the EDT RACH report and non-EDT RACH report would be needed.
Observation 1: Considering that RACH report is mainly used to detect RACH configuration problem, and the EDT RACH configuration and non-EDT RACH configuration are independent, both the EDT RACH report and non-EDT RACH report would be needed.
Even it’s still FFS how to report non-EDT RACH record for legacy RRC establishment/resumption procedures, with reference to RLF report, the RACH report through UEInformationRequest/UEInformationResponse procedure, or even RACH report along with Msg5 in the legacy RRC establishment/resumption procedures may be considered. In these two options, we prefer RACH report along with Msg5 as it’s obviously signaling efficient.
With the edt-Fallback, the RACH record in the case that UE starts from EDT but later be fallbacked to legacy RACH procedure can also be reported. 
Proposal 1: It’s suggested to support RACH report in RRC Msg5.
However, for a pure EDT procedure, as it would not enter into RRC_CONNECTED state and there has no RRC Msg5 in the procedure, it would be impossible to report RACH record during an EDT procedure. As mentioned above, such RACH record would be important for identifying the EDT RACH configuration problem, no EDT RACH report would make RACH report function less useful. 
One possible way (option 1) to support EDT RACH report would be that the UE includes RACH-info available indication in EDT Msg3 and the eNB fallback the EDT UE to RRC connected state for only RACH report. We think this way may be undesired as it cause more signaling overhead and UE power consumption. Considering rach-report in the above ASN.1 example only needs 10 bits, another simpler way would be to carry such RACH record in EDT Msg3 (option 2). We prefer this simple option 2.
Proposal 2: It’s suggested to support EDT RACH report in EDT Msg3.
Taken into account that UE power saving is critical for NB-IoT, we think RACH information recording and reporting should not be activated by default, but can be enabled/disabled by indication. The RACH reporting can be performed as long as the function is activated.
Proposal 3: RACH reporting should support to be enabled/disabled in NB-IoT. 
Taken into account that RACH information recording is along with a random access procedure, and reported once the RACH procedure is successful, if we consider to broadcast the RACH reporting enable/disable indication by SIB, all the UEs in a cell will be enabled and may report similar RACH information. It is obviously undesired. Therefore, providing enable/disable indication by dedicated message would be suitable. The eNB can only choose a small part of UEs in a cell to perform RACH report. 
As RACH information recording is performed in RACH procedure, the suitable timing for providing enable/disable indication would be in the last RRC connection release procedure (e.g. in RRCConnectionReject, RRCConnectionRelease or RRCEarlyDataComplete etc).
Proposal 4: It’s suggested to provide NB-IoT RACH reporting enable/disable indication through dedicated signaling.
Proposal 4a: The enable/disable indication for NB-IoT RACH reporting can be carried in RRC connection release messages, e.g., RRCConnectionReject, RRCConnectionRelease or RRCEarlyDataComplete.
Taken into account that the RACH report function can be enabled only for the UEs that support RACH report, an UE capability would be needed. The RACH reporting can be activated only when the UE supports this function.
Proposal 5: A NB-IoT UE capability about supporting RACH report would be needed.

2.2 Remaining issues for eMTC RACH Report
Based on the RAN2 #105 agreement about the RACH report, initialCEL and edt-Fallback indication should be added in eMTC RACH report. Then we take the following ASN.1 example as baseline for eMTC RACH report:
UEInformationResponse-v1530-IEs ::= SEQUENCE {
	measResultListIdle-r15				MeasResultListIdle-r15			OPTIONAL,
	flightPathInfoReport-r15			FlightPathInfoReport-r15		OPTIONAL,	nonCriticalExtension		SEQUENCE {}UEInformationResponse-v16xy-IEs			OPTIONAL
}

UEInformationResponse-v16xy-IEs ::= SEQUENCE {
	rach-Report-v16xy		SEQUENCE {
		initialCEL-r16    		INTEGER (0..3),
		edt-Fallback-r16 		BOOLEAN
	}		OPTIONAL,
	nonCriticalExtension	SEQUENCE {}			OPTIONAL
}
Combining with the following legacy eMTC RACH report information, the eMTC RACH problem can be detected completely:
rach-Report-r9							SEQUENCE {
		numberOfPreamblesSent-r9				NumberOfPreamblesSent-r11,
		contentionDetected-r9					BOOLEAN
}
Observation 2: No additional information is necessary for eMTC RACH report content except the existing and previously agreed information.
In current eMTC specification, there already has RACH report procedure, e.g. UE report its rach-Report capability; for the capable UE, eNB use the UEInformationRequest/UEInformationResponse procedure to obtain the RACH information. We think such procedure can be re-used for non-EDT RACH report in eMTC.
Proposal 6: It’s suggested to reuse legacy RACH report procedure for non-EDT RACH report in eMTC, e.g., UEInformationRequest/UEInformationResponse procedure. 
EDT is also supported in eMTC but similar as that in NB-IoT, it’s not clear how to report EDT RACH record in eMTC. With proposal 6 and with consideration that eMTC is not so power sensitive as NB-IoT, it may be simple to also apply this UEInformationRequest/UEInformationResponse procedure for EDT RACH report. That is, the UE includes RACH-info available indication in EDT Msg3. If eNB wants the eMTC UE to report the EDT RACH information, eNB can fallback the eMTC UE to the RRC connected state and trigger UEInformationRequest/UEInformationResponse procedure.
Proposal 7: For EDT RACH report, it’s suggested that the UE includes RACH-info available indication in EDT Msg3. If eNB want the eMTC UE to report the EDT RACH information, eNB can fallback the UE to the RRC connected state.

Conclusions
In this contribution, we make the following observations and proposals:
For NB-IoT:
Observation 1: Considering that RACH report is mainly used to detect RACH configuration problem, and the EDT RACH configuration and non-EDT RACH configuration are independent, both the EDT RACH report and non-EDT RACH report would be needed.

Proposal 1: It’s suggested to support RACH report in RRC Msg5.
Proposal 2: It’s suggested to support EDT RACH report in EDT Msg3.
Proposal 3: RACH reporting should support to be enabled/disabled in NB-IoT. 
Proposal 4: It’s suggested to provide NB-IoT RACH reporting enable/disable indication through dedicated signaling.
Proposal 4a: The enable/disable indication for NB-IoT RACH reporting can be carried in RRC connection release messages, e.g., RRCConnectionReject, RRCConnectionRelease or RRCEarlyDataComplete.
Proposal 5: A NB-IoT UE capability about supporting RACH report would be needed.

For eMTC:
Observation 2: No additional information is necessary for eMTC RACH report content except the existing and previously agreed information.

Proposal 6: It’s suggested to reuse legacy RACH report procedure for non-EDT RACH report in eMTC, e.g., UEInformationRequest/UEInformationResponse procedure.
Proposal 7: For EDT RACH report, it’s suggested that the UE includes RACH-info available indication in EDT Msg3. If eNB want the eMTC UE to report the EDT RACH information, eNB can fallback the UE to the RRC connected state.
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