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1	Introduction
The Rel-16 work item [1] includes the following objective for LTE-MTC enhancement:
· [bookmark: _Hlk515907705]Specify quality report in MSG3 at least for EDT [RAN1, RAN2]
· Specify aperiodic quality report in connected mode using same quality definition as in Msg3 [RAN1, RAN2, RAN4]
All the RAN1 and RAN2 agreements can be found in [3] and [2] respectively. 
After RAN2#108 the Quality Report feature for eMTC is almost agreed in all its parts from RAN2 point of view.
This paper discusses the last open issues regarding details on signalling, both in IDLE and CONNECTED mode.
[bookmark: _Ref178064866]2	Discussion
2.1	Quality Report trigger in Connected Mode
One of the main open points left is whether to design the trigger for Quality Report in Connected mode as a MAC CE or as a DCI.
Designing a new DCI format to carry the Quality Report trigger allows to have a faster reaction from the UE as mentioned by other companies, especially if the DCI includes the UL Grant that will be used to transmit the Quality Report itself. Nevertheless, the MPDCCH where this DCI would be transmitted is used to perform the measurement itself, and the measurement would have to start before the trigger has been received. It is true that most likely the UE is already performing measurement on the MPDCCH regardless of the Quality Report function, but it is likely that the UE has to prepare for the Quality Report measurement in advance. Either the UE always assumes there will be a Quality Report trigger, with a likely consumption of computational resources and/or energy, or the trigger should be sent before the measurement starts (i.e.: before MPDCCH reception starts).
More importantly, the definition of a new DCI format requires a considerable standardization effort which includes simulation and coverage studies by RAN1. Notice that the existing “CSI request” bit cannot be reused for this purpose as it has been agreed the two features should remain separated; also, this bit is not available for CE mode B.
On the other hand, the design of a MAC CE is straightforward once an LCID is reserved for the scope.
In the last meeting it was agreed to reserve an LCID for Quality Report trigger in Connected Mode for NB-IoT. This LCID can be easily reused also for eMTC and in general the MAC CE definition can be shared between the two RATs as there are no major definitions and information between the two.
[bookmark: _Toc32395048]It has been agreed to reserve an LCID for Quality Report trigger in Connected Mode for NB-IoT which can be reused for eMTC
Moreover, in RAN1#98bis, RAN1 agreed the following:
Agreement
· For DL quality report in connected mode and not in Msg3, the triggering signal is MAC CE

With this agreement, RAN1 expressed the will to not define a DCI based trigger signal for this feature. 
[bookmark: _Toc32395049]RAN1 agreed not to define a DCI based trigger for Quality Report in Connected Mode
Thus, the following must be agreed.
[bookmark: _Toc32519562]Quality Report trigger in Connected Mode for eMTC is the same MAC CE as agreed for NB-IoT
2.2	RRC Signalling
In the ongoing mail discussion 108#92 it is discussed whether to support 2-bit Quality Report or not. Further details on RRC signalling depend on the outcome of this discussion which is out of the scope of this paper.
In case it is agreed to support 2-bit option, a related agreement in RAN2#107bis requires to have two different RRC signals to enable separately the 2-bit and the 4-bit quality report. It is still open to discussion whether it should be allowed to enable only the 2-bit report or not.
Assuming that the network allows this configuration because the intention is to keep Msg3 as small as possible, it will not provide a larger grant for Msg3. Nevertheless, the actual Msg3 transmitted by the UE could be of the same length or smaller (i.e.: if fullResumeID is configured and UE does not transmit RRCResumeRequest). In the first case the 2-bit quality report will be transmitted as there is no enough space left for the MAC CE. In the latter case the additional 16 bits would be filled with padding bits in this hypothetical configuration, but in the measurement would be performed regardless, and the 2-bit quality report would be used. In this scenario it is pointless to report the 2-bit quality report, actually it would be better to report the 4-bit indicator as it allows a better precision without any negative impact.
[bookmark: _Toc32395050]There is no use case to prevent the transmission of the 4-bit quality report by disabling it, either the network provides a small Msg3 TBS or the UE can include the 4-bit report if enough space is available without negative impact
[bookmark: _Toc32519563]If 2-bit option is supported, a configuration where 2-bit report is enabled, and 4-bit report is disabled, is not allowed. Either option 1 or option 2 ASN.1 code is introduced
This results in 3 different configurations that in ASN.1 can be expressed as an enumerator as shown below (to be considered together with the following ASN.1 code).
--OPTION 1
MPDCCH-CQI-ParametersCE-r16 ::= SEQUENCE {
	mpdcch-CQI-Reporting-r16		ENUMERATED {long-only, both} 			OPTIONAL	-- Need OR
}

In case in the ongoing mail discussion it is agreed not to support the 2-bit option, then the RRC signalling per CE Level should include only a 1-bit indication to enable the 4-bit Quality Report. Below a possible definition of such signalling (to be considered together with the previous ASN.1 code).
--OPTION 2
MPDCCH-CQI-ParametersCE-r16 ::= SEQUENCE {
	mpdcch-CQI-Reporting-r16		ENUMERATED {enabled} 			OPTIONAL	-- Need OR
}

[bookmark: _Toc32519564]If 2-bit option is not supported, option 3 ASN.1 code is introduced
In RAN1#96bis it was agreed to configure DL quality report in Msg3 in IDLE mode either per PRACH CE level or per CE mode.
In general, the use of quality report in Msg3 may have an impact on coverage since in some cases it requires an extension of the TBS. Also, the optimization of MPDCCH number of repetitions might be more important in certain coverage levels than others, thus we agree with RAN1 agreement in principle.
The configuration signal, regardless of which options is selected among the ones previously discussed, requires a negligible number of bits compared to SIB2 size, therefore it is beneficial to have a detailed configuration or, in other words, a configuration per CE level.
[bookmark: _Toc32519565]Regardless of which option is selected according to Proposals 2 and 3, MPDCCH-CQI-ParametersCE IE is configured per CE Level
Below we show a possible way to define the RRC configuration in ASN.1.
SystemInformationBlockType2 ::=		SEQUENCE {

		

	[[	
	mpdcch-CQI-Reporting-r16	SEQUENCE (SIZE(1..maxCE-Level-r13)) OF MPDCCH-CQI-ParametersCE-r16
	]]
}


As an alternative the new IE can be included in some existing configurations included in SIB2 and designed to be per CE Level such as edt-PRACH-ParametersListCE-r15, but this IE cannot be extended according to ASN.1 rules and also it would be confusing to include configurations of other features in an unrelated IE, so we suggest to avoid doing so.
Conclusion
In the previous sections we made the following observations: 
Observation 1	It has been agreed to reserve an LCID for Quality Report trigger in Connected Mode for NB-IoT which can be reused for eMTC
Observation 2	RAN1 agreed not to define a DCI based trigger for Quality Report in Connected Mode
Observation 3	There is no use case to prevent the transmission of the 4-bit quality report by disabling it, either the network provides a small Msg3 TBS or the UE can include the 4-bit report if enough space is available without negative impact


Based on the discussion in the previous sections we propose the following:
Proposal 1	Quality Report trigger in Connected Mode for eMTC is the same MAC CE as agreed for NB-IoT
Proposal 2	If 2-bit option is supported, a configuration where 2-bit report is enabled, and 4-bit report is disabled, is not allowed. Either option 1 or option 2 ASN.1 code is introduced
Proposal 3	If 2-bit option is not supported, option 3 ASN.1 code is introduced
Proposal 4	Regardless of which option is selected according to Proposals 2 and 3, MPDCCH-CQI-ParametersCE IE is configured per CE Level
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