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Introduction
In the Rel-16 work item description (WID) on “Additional enhancements for NB-IoT”, one of the objectives is to improve the multi-carrier operation as follows [1]. 
· Specify support of Msg3 quality reporting for non-anchor access [RAN1, RAN2]
· Specify signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted [RAN1, RAN2, RAN4] 

In this paper we discuss the support of Msg3 quality reporting for non-anchor access. There has been already an agreement for the measurement quality reporting for anchor carrier. The framework now needs to be extended to support DL measurement reporting for non-anchor carrier.
[bookmark: _Ref178064866]Discussion
In order to support the quality report in Msg3 for non-anchor access, from RAN2 perspective, the important aspect is the number of bits that would be required.
Currently 17 spare bits are available in RRCConnectionRequest-NB [2]. 
-- ASN1START

RRCConnectionRequest-NB ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		rrcConnectionRequest-r13			RRCConnectionRequest-NB-r13-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionRequest-NB-r13-IEs ::=		SEQUENCE {
	ue-Identity-r13							InitialUE-Identity,
	establishmentCause-r13					EstablishmentCause-NB-r13,
	multiToneSupport-r13					ENUMERATED {true}				OPTIONAL,
	multiCarrierSupport-r13					ENUMERATED {true}				OPTIONAL,
	earlyContentionResolution-r14			BOOLEAN,
	cqi-NPDCCH-r14							CQI-NPDCCH-NB-r14,
	spare									BIT STRING (SIZE (17))
}

-- ASN1STOP


For, anchor carrier measurement reporting in Msg3, 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

There is only 1 spare bit left in the RRCConnectionReestablishmentRequest-NB.
[bookmark: _Toc525397707][bookmark: _Toc525676162]It is expected that similar measurement reporting as above would be required for non-anchor carrier and the same structure could be re-used. However, it is up to RAN1 and RAN4 to decide.
[bookmark: _GoBack]For EDT Msg3, as such there is no size restriction as the legacy Msg3, so more flexibility could be allowed for EDT case.
[bookmark: _Toc525676163]For EDT, more granular CQI reporting may be supported.

[bookmark: _Toc525397710][bookmark: _Toc525676165]Wait for RAN1 and RAN4 to progress on this and decide upon the exact number of bits needed to report the measurement quality for non-anchor carrier.

Conclusion
In section 2 we made the following observations:
Observation 1	It is expected that similar measurement reporting as above would be required for non-anchor carrier and the same structure could be re-used. However, it is up to RAN1 and RAN4 to decide.
Observation 2	For EDT, more granular CQI reporting may be supported.

Based on the discussion in section 2 we propose the following:
Proposal 1	Wait for RAN1 and RAN4 to progress on this and decide upon the exact number of bits needed to report the measurement quality for non-anchor carrier.
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