Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #104	R2-1817558
Spokane, USA, 12th – 16th November 2018

Agenda Item:	12.2.6
Source:	Ericsson
Title:	Discussion on UE reporting the SON parameters
Document for:	Discussion, Decision
Introduction
Rel-16 WID specifies:
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

RAN2 needs to find signalling means so that NB-IoT device can report the above results/events which are useful for the Network to tune and optimize parameters. 
[bookmark: _Ref178064866]Discussion

In legacy LTE, E-UTRAN relies on the UE information procedure to request the UE to report the UE specific information via the UEInformationRequest message, and the UE responds by including the requested information in the UEInformationResponse message. A similar mechanism could be used for NB-IoT, where the network first configures the UE to execute certain measurements, and the UE responds with the requested information in one message.
Another option would be that the network may configure measurements needed for SON using similar LTE messages, however the UE can respond at convenience at a later stage.
As the SON process should be more statistical, using information from several UEs over the time, and not data from a single UE from one point of time, we don’t see that it is needed for the UE to respond immediately when requested for certain information. Rather, the UE could store the requested information, and transmit the response message when it would anyway set up the connection. This would allow maintaining a low UE power consumption, as no additional connections are established for the sake of SON reporting.
In case it is needed to quickly report the measurements, also the EDT mechanism can be used to transmit the response. This could be for example, when the UE can’t store the measurement results for a longer period of time, or the measurement results are needed to be reported quickly and efficiently.
[bookmark: _Toc528846825][bookmark: _Toc528874446][bookmark: _Toc528874462][bookmark: _Toc528874569][bookmark: _Toc528874708]NB-IoT to support SON measurement reporting both with EDT and after connection establishment similar to LTE.

Below are the parameters that needs to be supported for SON.
	SON parameter
	Value

	1)	Flag ANR Strong Cell Detected
	cellId   INTEGER {0..503}            OPTIONAL

	2)	RACH Report
	Case 1: EDT
edt-numberOfPreamblesSent-r9	NumberOfPreamblesSent-r11,
edt-selectedResource			ENUMERATED {one, two, three},
edt-contentionDetected-r9		BOOLEAN

Case 2: Non-EDT
numberOfPreamblesSent-r9		NumberOfPreamblesSent-r11,
edt-selectedResource			ENUMERATED {one, two, three},
contentionDetected-r9			BOOLEAN



	3)	Radio Link Failure
	RLF-Report-r9 ::=					SEQUENCE {
	measResultLastServCell-r9				SEQUENCE {
		rsrpResult-r9							RSRP-Range,
		rsrqResult-r9							RSRQ-Range			OPTIONAL
	},
	measResultNeighCells-r9				SEQUENCE {
		measResultListEUTRA-r9				MeasResultList2EUTRA-r9			OPTIONAL,
		measResultListUTRA-r9				MeasResultList2UTRA-r9			OPTIONAL,
		measResultListGERAN-r9				MeasResultListGERAN				OPTIONAL,
		measResultsCDMA2000-r9				MeasResultList2CDMA2000-r9		OPTIONAL
	}	OPTIONAL,
	...,
	:
	:


	4)	Stationary indication
	Identifies whether the UE is stationary or mobile [optional]

	5)       DL Quality Report 
	Number of desired repetitions in DL OPTIONAL



[bookmark: _Toc528846826][bookmark: _Toc528874447][bookmark: _Toc528874463][bookmark: _Toc528874570][bookmark: _Toc528874709]Use parameters shown above as a baseline for SON reporting for NB-IoT.
One option that should be provided to a UE supporting EDT is to provide the SON parameters using EDT. When a UE detects Strong cell or encounters RACH failure or RLF failure, it can use EDT with establishment cause such as “updatingSONParameter”. In the RRCEarlyDataRequest Message, the UE can send the above table with the parameters appended as data.
For ANR, when UE has reported that it has found a strong cell, then the network can ask the UE to get the CGI of the cell.
For the RACH report, in addition to the existing parameters for the RACH report, numberOfPreamblesSent and contentionDetected, at least one additional parameter is needed to indicate the selected resource on which the UE started its random access process. With this information included the network can better identify any problems within certain CE levels/resources. This information is not deductible from the current parameters, as the maximum number of preamble attempts on each resource can be configured so that it is uncertain which resource the UE started its first attempt after certain number of attempts and success on higher resource.
For example:
· Max number of attempts configured on first resource is 3 preamble attempts.
· Max number of attempts configured on second resource is 5 preamble attempts.
· UE is successful on its fourth preamble attempt on resource two, but the network can not know in this case, whether the UE first attempt was on resource one or resource two.

[bookmark: _Toc528846827][bookmark: _Toc528874448][bookmark: _Toc528874464][bookmark: _Toc528874571][bookmark: _Toc528874710]In addition to legacy parameters for RACH reporting, additional parameter indicating the first selected resource is included in the RACH report for NB-IoT.
There is no such parameter specified for RACH reporting in legacy LTE, but it would be useful also in that case, since several coverage enhancement levels can be configured for UEs in CE. Therefore, we propose the following for LTE(-M) even though this is not in the scope of WID.
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[bookmark: _GoBack]For Radio Link Failure, the reporting parameter can be minimized as compared to the LTE Radio Link failure report. For instance, there is no need to have a detailed neighbour measurement list.
For stationary UEs, it should be possible to also report granular level of DL quality reports of different carriers. The Network can store it and use this information when the UE resumes the connection. Further, this parameter can be forwarded to CP parameter in 23.682 as shown below and could be used when connection is initiated again

From 3gpp 23.682 Version f50. Section 5.10.1
Table 5.10.1-1: CP parameters
	CP parameter
	Description

	1)	Periodic communication indicator
	Identifies whether the UE communicates periodically or not, e.g. only on demand. [optional]

	2)	Communication duration time
	Duration interval time of periodic communication [optional, may be used together with 1)]
Example: 5 minutes

	3)	Periodic time
	Interval Time of periodic communication [optional, may be used together with 1)]
Example: every hour

	4)	Scheduled communication time
	Time zone and Day of the week when the UE is available for communication [optional]
Example: Time: 13:00-20:00, Day: Monday

	5)	Stationary indication
	Identifies whether the UE is stationary or mobile [optional]

	6)	Battery indication
	Identifies power consumption criticality for the UE: if the UE is battery powered with not rechargeable/not replaceable battery, battery powered with rechargeable/replaceable battery, or not battery powered.
[optional]

	7) DL Quality Report: Preferred (Optimized) number of repetitions in UL/DL
	Number of desired/Optimized repetitions in UL/DL



For the DL Quality, number of repetition report, it is not necessary to have a value of power of 2 but any value that is best could be used.
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Conclusion
In section 2 we made the following observations:
Based on the discussion in section 2 we propose the following:
Proposal 1	NB-IoT to support SON measurement reporting both with EDT and after connection establishment similar to LTE.
Proposal 2	Use parameters shown above as a baseline for SON reporting for NB-IoT.
Proposal 3	In addition to legacy parameters for RACH reporting, additional parameter indicating the first selected resource is included in the RACH report for NB-IoT.
Proposal 4	In addition to legacy parameters for RACH reporting, additional parameter indicating the first selected resource is included in the RACH report for LTE(-M).
Proposal 5	DL Quality Report can be also a SON parameter, and this could be stored as a CP parameter or in RAN to be used for the subsequent RRC Resume cases.
Proposal 6	Send an LS to SA2 to see the feasibility of storing DL/UL Quality Report.
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