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Introduction
We had the following discussion associated to the beam level information inclusion during the RAN centric data collection and utilization SI session in RAN2#105bis meeting.

R2-1904345	Beam Related Measurements for MDT	CMCC	discussion	FS_LTE_NR_data_collect
=>	Noted
R2-1903072	Discussion of beam level measurements reporting in logged MDT in NR	Qualcomm Incorporated	discussion	Rel-16	FS_LTE_NR_data_collect
=>	Noted
R2-1904009	Details of beam level information to be included in MDT	Ericsson	discussion	Rel-16	FS_LTE_NR_data_collect
=>	Noted

· CB: Details of beam level information to be included in MDT (Offline#201, Ericsson)


In this offline discussion, we bring up different granularity of beam level measurements associated to the logged MDT, their overhead on the logged MDT report size etc. and request companies to provide their views on the same.
[bookmark: _Ref178064866]Discussion
Logged MDT report size in LTE
In LTE, the logged MDT includes the following report contents.
LogMeasReport-r10 ::=				SEQUENCE {
	absoluteTimeStamp-r10				AbsoluteTimeInfo-r10,
	traceReference-r10					TraceReference-r10,
	traceRecordingSessionRef-r10		OCTET STRING (SIZE (2)),
	tce-Id-r10							OCTET STRING (SIZE (1)),
	logMeasInfoList-r10					LogMeasInfoList-r10,
	logMeasAvailable-r10				ENUMERATED {true}				OPTIONAL,
	...,
	[[	logMeasAvailableBT-r15			ENUMERATED {true}				OPTIONAL,
		logMeasAvailableWLAN-r15		ENUMERATED {true}				OPTIONAL
	]]
}

LogMeasInfoList-r10 ::=		SEQUENCE (SIZE (1..maxLogMeasReport-r10)) OF LogMeasInfo-r10

LogMeasInfo-r10 ::=		SEQUENCE {
	locationInfo-r10					LocationInfo-r10				OPTIONAL,
	relativeTimeStamp-r10				INTEGER (0..7200),
	servCellIdentity-r10				CellGlobalIdEUTRA,
	measResultServCell-r10				SEQUENCE {
		rsrpResult-r10						RSRP-Range,
		rsrqResult-r10						RSRQ-Range
	},
	measResultNeighCells-r10			SEQUENCE {
		measResultListEUTRA-r10				MeasResultList2EUTRA-r9		OPTIONAL,
		measResultListUTRA-r10				MeasResultList2UTRA-r9		OPTIONAL,
		measResultListGERAN-r10				MeasResultList2GERAN-r10	OPTIONAL,
		measResultListCDMA2000-r10			MeasResultList2CDMA2000-r9	OPTIONAL
	}	OPTIONAL,
	...,
	[[	measResultListEUTRA-v1090			MeasResultList2EUTRA-v9e0	OPTIONAL
	]],
	[[	measResultListMBSFN-r12				MeasResultListMBSFN-r12		OPTIONAL,
		measResultServCell-v1250			RSRQ-Range-v1250			OPTIONAL,
		servCellRSRQ-Type-r12				RSRQ-Type-r12				OPTIONAL,
		measResultListEUTRA-v1250			MeasResultList2EUTRA-v1250	OPTIONAL
	]],
	[[	inDeviceCoexDetected-r13			ENUMERATED {true}			OPTIONAL
	]],
	[[	measResultServCell-v1360			RSRP-Range-v1360			OPTIONAL
	]],
	[[	logMeasResultListBT-r15				LogMeasResultListBT-r15		OPTIONAL,
		logMeasResultListWLAN-r15			LogMeasResultListWLAN-r15	OPTIONAL
	]],
	[[	anyCellSelectionDetected-r15		ENUMERATED {true}			OPTIONAL
	]]
}

MeasResultListMBSFN-r12 ::=			SEQUENCE (SIZE (1..maxMBSFN-Area)) OF MeasResultMBSFN-r12

MeasResultMBSFN-r12 ::=			SEQUENCE {
	mbsfn-Area-r12					SEQUENCE {
		mbsfn-AreaId-r12				MBSFN-AreaId-r12,
		carrierFreq-r12					ARFCN-ValueEUTRA-r9
	},
	rsrpResultMBSFN-r12				RSRP-Range,
	rsrqResultMBSFN-r12				MBSFN-RSRQ-Range-r12,
	signallingBLER-Result-r12		BLER-Result-r12					OPTIONAL,
	dataBLER-MCH-ResultList-r12		DataBLER-MCH-ResultList-r12		OPTIONAL,
	...
}

DataBLER-MCH-ResultList-r12 ::=		SEQUENCE (SIZE (1.. maxPMCH-PerMBSFN)) OF DataBLER-MCH-Result-r12

DataBLER-MCH-Result-r12 ::=			SEQUENCE {
	mch-Index-r12						INTEGER (1..maxPMCH-PerMBSFN),
	dataBLER-Result-r12					BLER-Result-r12
}

BLER-Result-r12 ::=					SEQUENCE {
	bler-r12							BLER-Range-r12,
	blocksReceived-r12					SEQUENCE {
		n-r12								BIT STRING (SIZE (3)),
		m-r12								BIT STRING (SIZE (8))
	}
}

BLER-Range-r12 ::=						INTEGER(0..31)

MeasResultList2GERAN-r10 ::=			SEQUENCE (SIZE (1..maxCellListGERAN)) OF MeasResultListGERAN



Based on the above, the logged MDT report contains the measurements associated to the serving cell (camped cell) and the neighbour cells. If the UE is configured with multiple frequencies to be having the same priority as that of the camped cell, then the UE measures on these frequencies and the UE is expected to include them in the measurement report as well. 
1. Current logged MDT report in LTE includes the measurements associated to camped cell, neighbor cell on EUTRA and the other legacy RATs, location information etc.
Below, we include the contents from one of the contributions that was discussed during the meeting.
Since MDT measurements are useful for the coverage and capacity optimization and especially in case of logged MDT, they are very useful for coverage understanding and enhancement, knowing the beam level coverage and UE distribution helps the CCO SON function. The beam level information to be collected in idle/inactive can be looked at different granularities.
Best beam index only of the camped cell (‘best’ here refers to strongest in terms of RSRP): 
By logging the best beam index in the idle/inactive mode for the camped cell, the network gets to know the idle mode UE distribution amongst different beams of the camped cell in the coverage area. This could be mainly used for RACH optimization. Also, CCO functions related to antenna parameter tuning functions could also benefit from this when the network wants to change the beam directions or tilt in such a way that the idle mode UE distribution is balanced amongst the beams. Inclusion of best beam index of the camped cell will increase the memory size requirements by at most 6 bits per measurement sample which is insignificant compared to the size of the MDT report sample size currently. 
1. [bookmark: _Toc3825696][bookmark: _Toc3970870][bookmark: _Toc4480469]Reporting of best beam index of camped cell gives a good understanding of the idle/inactive mode UE distribution in the coverage area of a cell.
1. Reporting of best beam index of camped cell enables very basic coverage analysis and possibly basic coverage/capacity optimization functions.
1. Reporting of best beam index of the camped cell (at most 6 bits per logging interval) is not a large increase in the report size or the memory consumption at the UE.   
Question-1: Do companies agree that the reporting of the best beam index of the camped cell is useful for the network?
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	Knowing the best beam index of the camped cell enables the network to identify the idle/inactive UE distribution in the camped cell which can be used for idle mode load balancing, CCO etc.

	
	
	

	
	
	

	
	
	

	
	
	



Summary of question-1 based on companies’ answers:  Most companies agree on this. 

Question-2: Do companies agree that the reporting of the best beam index of the camped cell is not a large overhead from the memory consumption point of view?
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	Storing the best beam index can take at most six bits and thus should not be a large overhead for the UE in terms of memory consumption and increasing the logged MDT report size.

	
	
	

	
	
	

	
	
	

	
	
	



Summary of question-2 based on companies’ answers: Most companies agree on this. 

Beam index and measurement quantities (best beam RSRP and RSRQ) of the best beam of the camped cell:
In addition to the benefits of ‘beam index only’ reporting, the RSRP based reporting provides a detailed information of the coverage map of the beams of the camped cell.

1. Having the best beam level measurement quantities enables the network to create coverage maps and have coverage overlay analysis in terms of interference heavy and interference free regions.
1. Reporting of beam index and the beam measurement quantities of the best beam camped cell (at most 20 bits per logging interval) is not a large increase in the report size or the memory consumption at the UE.   
Question-3: Do companies agree that the reporting of the beam index and the beam measurement quantities of the best beam of the camped cell is useful for the network?
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	This is useful to create beam level coverage maps of the network which in turn can be used for beam level coverage and capacity optimization functions.

	
	
	

	
	
	

	
	
	

	
	
	



Summary of question-3 based on companies’ answers: The companies agreed that there is use case of beam coverage map generation by the network.

Question-4: Do companies agree that the reporting of the beam index and the measurement quantities of the best beam of the camped cell is not a large overhead from the memory consumption point of view?
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	The increase in the size per sample is at most 20 bits (6 bits for beam index, 7 bits for RSRP and 7 bits for RSRQ).

	
	
	

	
	
	

	
	
	

	
	
	



Summary of question-4 based on companies’ answers: Some UE vendors expressed concern about inclusion of the measurement quantities. This can be FFS. 

To aid the network further, the UE can include the beam level information from not just the best beam but also the other beams of the serving cell. This will further aid the network to do coverage and capacity optimizations.
Question-5: Do companies agree that the reporting of the beam index and the beam measurement quantities of multiple beams of the camped cell is useful for the network?
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of question-5 based on companies’ answers: This was not discussed. 

Question-6: Do companies agree that the reporting of the beam index and the measurement quantities of multiple beams of the camped cell is not a large overhead from the memory consumption point of view?
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	The increase in the size per sample is at most 20*X bits (6 bits for beam index, 7 bits for RSRP and 7 bits for RSRQ) assuming ‘X’ to be small and can be limited by the specification (for example, X <= 3). 

	
	
	

	
	
	

	
	
	

	
	
	



Summary of question-6 based on companies’ answers: This was not discussed.

Including the beam level information of the neighbor cells enables the network to build inter-frequency beam2beam relations and also beam level coverage overlap between different frequencies .
Question-7: Do companies agree that the reporting of the beam index and the beam measurement quantities of multiple beams of the camped cell and neighbor cells is useful for the network?
	Company name
	Yes/No
	Comments

	Ericsson
	Yes
	This enables inter-frequency beam level coverage overlap analysis.

	
	
	

	
	
	

	
	
	

	
	
	



Summary of question-7 based on companies’ answers: This was not discussed.

Question-8: Do companies agree that the reporting of the beam index and the measurement quantities of multiple beams of the camped cell and the neighbor cells is not a large overhead from the memory consumption point of view?
	Company name
	Yes/No
	Comments

	Ericsson
	May be
	We have sympathy with the UE vendors that including the beam measurements of all the neighbor cells increases the memory size and possibly can be limiting to the UE.

	
	
	

	
	
	

	
	
	

	
	
	



Summary of question-8 based on companies’ answers: This was not discussed.



1. [bookmark: _Toc1046624][bookmark: _Toc1059611][bookmark: _Toc1061181][bookmark: _Toc1062132][bookmark: _Toc3216785][bookmark: _Toc3267461][bookmark: _Toc4417083][bookmark: _Toc4607281][bookmark: _Toc5696049][bookmark: _Toc5754127]Based on the offline discussion, it was agreed that the UE shall include beam index of the camped cell as part of the logged MDT report.
1. Companies are encouraged to bring in use cases associated to the inclusion of beam level measurement quantities of the camped cell and the reporting of beam indexes and measurement quantities of the neighbor cells in the logged measurement report.
Conclusion

1. [bookmark: _GoBack]The UE shall include best beam index of the camped cell as part of the logged MDT report.
1. Companies are encouraged to bring in use cases associated to the inclusion of beam level measurement quantities of the camped cell and the reporting of beam indexes and measurement quantities of the neighbor cells in the logged measurement report.
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