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Introduction
In the Rel-16 work item description (WID) on “Additional MTC enhancements for LTE”, the following objectives are listed as improvements of DL transmission efficiency and/or UE power consumption [1]. 
· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]
· [bookmark: _Hlk515907705]Specify quality report in MSG3 at least for EDT [RAN1, RAN2]
· Specify MPDCCH performance improvement by using CRS at least for connected mode [RAN1, RAN2, RAN4]
· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]

In this paper we discuss the support of Msg3 quality reporting in Msg3 at least for EDT.
[bookmark: _Ref178064866]Discussion
Recently for NB-IoT the support for anchor carrier measurement reporting in Msg3 has been specified. 4 bits have been used as below.
-- ASN1START

[bookmark: _Hlk515282360]CQI-NPDCCH-NB-r14 ::=	ENUMERATED {
							noMeasurements, candidateRep-A, candidateRep-B, candidateRep-C, 
							candidateRep-D, candidateRep-E, candidateRep-F, candidateRep-G, 
							candidateRep-H, candidateRep-I, candidateRep-J, candidateRep-K, 
							candidateRep-L}

-- ASN1STOP

Further, a short CQI reporting is also supported in RRCConnectionReestablishmentRequest-NB as below.
-- ASN1START

CQI-NPDCCH-Short-NB-r14 ::=	ENUMERATED {
								noMeasurements, candidateRep-1, candidateRep-2, candidateRep-3}

-- ASN1STOP


[bookmark: _Toc525397707][bookmark: _Toc525848076][bookmark: _Toc525848113][bookmark: _Toc528873749]It is expected that similar measurement reporting as above would be required for MTC. However, it is up to RAN1 and RAN4 to decide.

From RAN2 perspective, the below messages, for example would be impacted for EDT and non-EDT case respectively [2].
RRCEarlyDataRequest message
-- ASN1START

RRCEarlyDataRequest-r15 ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		rrcEarlyDataRequest-r15				RRCEarlyDataRequest-r15-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCEarlyDataRequest-r15-IEs ::=	SEQUENCE {
	s-TMSI-r15						S-TMSI,	
	establishmentCause-r15			ENUMERATED {	mo-Data-r15, delayTolerantAccess-r15},
	dedicatedInfoNAS-r15				DedicatedInfoNAS,
	nonCriticalExtension				SEQUENCE {}			OPTIONAL
}

-- ASN1STOP

-- ASN1START

RRCConnectionRequest ::=			SEQUENCE {
	criticalExtensions					CHOICE {
		rrcConnectionRequest-r8				RRCConnectionRequest-r8-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionRequest-r8-IEs ::=		SEQUENCE {
	ue-Identity							InitialUE-Identity,
	establishmentCause					EstablishmentCause,
	spare								BIT STRING (SIZE (1))
}

InitialUE-Identity ::=				CHOICE {
	s-TMSI								S-TMSI,
	randomValue							BIT STRING (SIZE (40))
}

EstablishmentCause ::=				ENUMERATED {
										emergency, highPriorityAccess, mt-Access, mo-Signalling,
										mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}

-- ASN1STOP

It should be possible to extend the above message using non-critical extension so that UE can include the measurement results. However, the parameters (granularity and number of bits required) should be provided by RAN1/RAN4.
The EDT Msg3 may have more flexibility because the UL grant may be high as data also needs to be included.
However, legacy Msg3 for MTC may have some issue with the existing RRC msg3 size limitation. It should be possible to extend the RRC msg3 size and thus should be possible to have granular DL quality reporting.
From 36.213 below tables, it is possible to have large TBS for Msg3.
Table 3: TBS table for Msg3 in CE mode A
	IMCS
	NPRB

	
	1
	2
	3
	6

	0
	16
	32
	56
	152

	1
	24
	56
	88
	208

	2
	32
	72
	144
	256

	3
	40
	104
	176
	328

	4
	56
	120
	208
	408

	5
	72
	144
	224
	504

	6
	328
	176
	256
	600

	7
	104
	224
	328
	712



Table 4: TBS table for Msg3 in CE mode B
	ITBS
	NPRB

	
	1
	2

	0
	56
	152

	1
	88
	208

	2
	144
	256

	3
	176
	328



[bookmark: _Toc525042354][bookmark: _Toc525848077][bookmark: _Toc525848114][bookmark: _Toc528873750]There are enough bits in Msg3 for channel quality reporting in both the non-EDT case and the EDT case.

In RAR or System Info Broadcast, when the network has set a bit to send DL Quality Report; UE can then send RRC Connection Request with Rel-16.
-- ASN1START

RRCConnectionRequest ::=			SEQUENCE {
	criticalExtensions					CHOICE {
		rrcConnectionRequest-r8				RRCConnectionRequest-r8-IEs,
		criticalExtensionsFuturec1			SEQUENCE {}CHOICE {
							rrcConnectionRequest-r16			RRCConnectionRequest-r16-IEs
							criticalExtensionsFuture            SEQUENCE
		}
	}
}

RRCConnectionRequest-r8-IEs ::=		SEQUENCE {
	ue-Identity							InitialUE-Identity,
	establishmentCause					EstablishmentCause,
	spare								BIT STRING (SIZE (1))
}

RRCConnectionRequest-r16-IEs ::=		SEQUENCE {
	ue-Identity							InitialUE-Identity,
	establishmentCause					EstablishmentCause,
	dl-MeasurementReport				DL-MeasurementReport
	spare								BIT STRING (SIZE (FFS))
}


InitialUE-Identity ::=				CHOICE {
	s-TMSI								S-TMSI,
	randomValue							BIT STRING (SIZE (40))
}

EstablishmentCause ::=				ENUMERATED {
										emergency, highPriorityAccess, mt-Access, mo-Signalling,
										mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}

-- ASN1STOP



[bookmark: _Toc525397710][bookmark: _Toc525398820][bookmark: _Toc525411670][bookmark: _Toc525412246][bookmark: _Toc528873755]Wait for RAN1 and RAN4 to progress on this to decide upon the exact number of bits and granularity needed to report the measurement quality and update the above messages accordingly.
Conclusion
In section 2 we made the following observations:
Observation 1	It is expected that similar measurement reporting as above would be required for MTC. However, it is up to RAN1 and RAN4 to decide.
Observation 2	There are enough bits in Msg3 for channel quality reporting in both the non-EDT case and the EDT case.

Based on the discussion in section 2 we propose the following:
Proposal 1	Wait for RAN1 and RAN4 to progress on this to decide upon the exact number of bits and granularity needed to report the measurement quality and update the above messages accordingly.
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