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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]

In RAN2#103bis, RAN2#104, RAN2#105, RAN2#105bis and RAN2#107 the following relevant agreements were made [2]:

RAN2#103bis agreements:
· Quality report in Msg3 is introduced for EDT. FFS for non-EDT.

RAN2#104 agreements:
· RAN2 waits for progress on the discussion of MT-EDT before deciding on whether channel quality report in Msg3 is introduced for EDT.
· Channel quality report in Msg3 is introduced for non-EDT.

RAN2#105 agreements:
· UE reports at most one DL quality measurement in Msg3 transmission. This is pending RAN1 agreement.
· For EDT, new MAC CE will be defined to report the channel quality in Msg3. FFS whether an LCID (lowest priority) or eLCID is used.
· Channel quality in Msg3 is reported with no explicit differentiation on whether the measurement was made in T1 or T2.

RAN2#105bis agreements:
eLCID based solution is not supported.
A new LCID is used for eMTC pending approval in the main room.
IoT informs the main room regarding the pending agreement above and the alternatives, e.g. to use one of LCID values reserved for NB-IoT or sidelink.

Report from main session: Agreement made in IoT/MTC breakout session to use one of the reserved LCID values is confirmed.
RAN2#107 agreements:
Explicit signaling is introduced to trigger the aperiodic DL quality report in connected mode. FFS whether DCI or MAC CE.
MAC CE is used to provide the aperiodic DL quality report in connected mode.
DL quality report in Msg3 in idle mode is enabled via system information broadcast.
UE capability reporting is not needed for the DL quality report in Msg3 in idle mode.
UE capability reporting is introduced for the aperiodic DL quality report in connected mode.

After RAN2#107 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 and proposes a specific way to enable the feature in Msg3 to simplify the utilizations of the various agreed options.
[bookmark: _Ref178064866]2	Discussion
RAN1 has not agreed on the exact information to carry in Msg3 quality report and in particular on the number of bits needed to carry such information. In RAN2#105bis an LS [6] was sent to inform RAN1 and RAN4 about two available options, one avoids the use of the MAC CE in case 2 bits are sufficient for the report, the other one uses the MAC CE and provides up to 8 bits for the quality report. It was agreed afterwards to support both options, but we don’t provide further details on the content of the MAC CE as RAN1 agreements are pending.
[bookmark: _Toc20929971]Up to RAN1/RAN4 to decide the Quality Report payload interpretation
2.1	Quality Report Command in Connected Mode
One of the main open points left is whether to design the command for Quality Report in Connected mode as a MAC CE or as a DCI.
Designing a new DCI format to carry the Quality Report Command 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 command 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 command, with a likely consumption of computational resources and/or energy, or the command 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 Command 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: _Toc20929968]It has been agreed to reserve an LCID for Quality Report Command in Connected Mode for NB-IoT which can be reused for eMTC
Thus, we propose the following.
[bookmark: _Toc20929972]Quality Report Command in Connected Mode for eMTC is the same MAC CE as agreed for NB-IoT
2.2	2-bit Quality Report Handling
In RAN2#107 it was agreed to standardize a 2-bit Quality Report to be transmitted in CCCH MAC Subheader in case Msg3 TBS is not large enough to include the 8-bit version of the Quality Report.
The following discussion is based on the solution described in [7].
In general, we agree that in order to provide the agreed 2-bit Quality Report the mentioned solution can be adopted. Nevertheless, we believe that this solution would have a major impact on UE and eNB implementation. It would be wise to allow more flexibility regarding the presence of this feature from the equipment implementation.
[bookmark: _Toc20929973]2-bit Quality Report option is enabled in SI separately from the 8-bit option in IDLE mode
Also, the UE might not implement the 2-bit Quality Report, but it was agreed not to have a UE capability specified for IDLE mode Quality Report, thus it is not needed to have one for the 2-bit option too.
[bookmark: _Toc20929969]There is no need for a UE Capability for 2-bit Quality Report option
2.3	MAC CE prioritization
The discussion on the priority that the Quality Report should have among the other logical channels already started in RAN2#107, it seems common agreement to have its priority to be lower than CCCH but higher than User Data. In this section we consider different scenario and the mentioned assumption to check if there could be issues.
In a non-EDT access data is not transmitted, therefore Msg3 is first filled with the appropriate RRC message and then, if TBS is large enough, 8-bit Quality Report can also be included as desired.
In case of an EDT access Msg3 has a larger TBS. Generally, if the resulting TB has a lower size than the maximum signalled value (edt-TBS) the 8-bit Quality Report can always be included by possibly using a slightly larger TBS.
In TS 36.331 [5] in section 5.3.3.1b it is stated that a UE can initiate EDT if the following condition is fulfilled:
the size of the resulting MAC PDU including the total UL data is expected to be smaller than or equal to the TBS signalled in edt-TBS as specified in TS 36.321 [6], clause 5.1.1;
This means that the whole TB, including the Quality Report, is considered to decide whether to start the EDT or not. There is a scenario where the UE has to fallback to legacy connection establishment due to the presence of the 8-bit quality report whereas if it had not to transmit it, it could still perform the EDT. 
Nevertheless, this is a very specific corner case which does not justify a major change of well-established procedures. 
[bookmark: _Toc20929974]EDT Trigger Conditions are not changed, therefore in case Msg3 TBS with 8-bit Quality Report is larger than edt-TBS the UE falls back to legacy connection establishment
In a CP MO-EDT access the data is contained in CCCH logical channel. Differently to the desired prioritization mentioned before, in this case data will have higher priority w.r.t. Quality Report. Nevertheless, Quality Report will always be sent either using EDT or falling back to a regular connection establishment, therefore it is acceptable to maintain the desired prioritization.
For connected mode Quality Report control signalling is transmitted in DTCH which has currently the same priority of user data. Nevertheless, during connected mode there is more flexibility in assigning the TBS and each UL message does not have a predefined structure like Msg3. Therefore, it is acceptable to use the aforementioned prioritization (Quality Report with higher priority than DTCH and user data) without major consequences. A complete proposal is presented in [8].
[bookmark: _Toc20929970]In all cases the proposed prioritization allows to have the 8-bit Quality Report transmitted if TBS is large enough without delaying data transmission in a relevant way
[bookmark: _Toc20929975]Quality Report MAC CE has higher priority than Data but lower than CCCH, BSR and PHR
Finally, in case the Quality Report is not transmitted for any reason (e.g.: 2-bit report disabled) it should be discarded as the measurement will not be still valid at the next uplink occasion.
[bookmark: _Toc20929976]If Quality Report is not transmitted in the first available TB it is discarded
2.4	Naming Conventions
Regarding the text to be modified/added in the specs, RAN2 should discuss on the terminology to use. From one point of view Rel.14 Quality Report in NB-IoT for anchor carrier already uses certain terminology for the enable signal in SI (cqi-Reporting-r14) and for the field in Msg3 (cqi-NPDCCH-r14).
Nevertheless, in the standard there are several other IE with a similar name but different function (e.g.: CQI-ReportAperiodic, CQI-ReportBoth, CQI-ReportConfig, CQI-ReportPeriodic, CQI-ReportPeriodicProcExtId).
When changing the specs to introduce the DL Quality Report, RAN2 should be careful in choosing a name minimizing confusion with the existing features.
Table 1 summarizes the naming already existing in the specification from Rel.14 (green) and the one used in the running CRs for 36.331 [9][10] (red). In black we show our proposed names to be added or to replace the naming used in the running CRs or in the current standard. Notice that the names indicated with * should be the same as they are defined as a single message.
	
	eMTC
	NB-IoT

	enable signalling
	mpdcch-CQI-Reporting
mpdcch-QualityReport
	cqi-Reporting
npdcch-QualityReport

	Short QR enable signalling
	mpdcch-ShortQualityReport
	-

	UE capability
	ce-AperiodicCQI-Reporting
onDemandQualityReport
	cqi-Reporting
onDemandQualityReport

	2-bit Quality Report in Msg3
	SQR
	-

	Report name in IDLE
	QualityReport*
	cqi-NPDCCH (RRC)
QualityReport

	Report Name in CONNECTED
	QualityReport*
	QualityReport*

	
	
	
	


[bookmark: _Ref20929228]Table 1: Summary of naming used for Quality Report
Firstly, the name used for the enable signalling in IDLE for eMTC could be similar but distinguishable to the one used for NB-IoT. The capability parameter name also should be homogeneous among eMTC and NB-IoT since they represent the same feature, on-demand quality report. As discussed in this paper we propose to have a separate enable bit for the 2-bit option, we can name this enable signal as “mpdcch-ShortQualityReport ”.
Unfortunately, the name used for the indication in Msg3 for NB-IoT is specific for that particular case and it also use “CQI” which can be confused with other measurement. Since in the remaining cases the indication will be implemented with the same MAC CE, the name should be the same one, “QualityReport” for the 8-bit MAC CE, and “ShortQualityReport” for the 2-bit option. 
Moreover, in the WID it is specified that an “aperiodic” report should be defined for connected mode. Nevertheless, it has been agreed to have a trigger message requesting the transmission of the report.
Both definitions are correct in principle as the report is aperiodic (without periodicity) and on-demand (requested by the network). The use of “on-demand” is probably more precise, nevertheless RAN2 should discuss which term to use based also on other considerations.
[bookmark: _Toc20929977]Adopt the naming conventions described in Table 1

Conclusion
In the previous sections we made the following observations: 
Observation 1	It has been agreed to reserve an LCID for Quality Report Command in Connected Mode for NB-IoT which can be reused for eMTC
Observation 2	There is no need for a UE Capability for 2-bit Quality Report option
Observation 3	In all cases the proposed prioritization allows to have the 8-bit Quality Report transmitted if TBS is large enough without delaying data transmission in a relevant way


Based on the discussion in the previous sections we propose the following:
Proposal 1	Up to RAN1/RAN4 to decide the Quality Report payload interpretation
Proposal 2	Quality Report Command in Connected Mode for eMTC is the same MAC CE as agreed for NB-IoT
Proposal 3	2-bit Quality Report option is enabled in SI separately from the 8-bit option in IDLE mode
Proposal 4	EDT Trigger Conditions are not changed, therefore in case Msg3 TBS with 8-bit Quality Report is larger than edt-TBS the UE falls back to legacy connection establishment
Proposal 5	Quality Report MAC CE has higher priority than Data but lower than CCCH, BSR and PHR
Proposal 6	If Quality Report is not transmitted in the first available TB it is discarded
Proposal 7	Adopt the naming conventions described in Table 1
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