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Introduction
[bookmark: OLE_LINK1]In RAN #80 meeting, new WID on Rel-16 MTC enhancements for LTE was agreed [1]. One of the objectives is studying DL quality report in Msg3. In RAN #82 meeting, quality report in connected mode has been added to the revised WID [2]:
	· 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]


[bookmark: _Hlk516692042]In RAN2 #105, the following agreements were made:
	· 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.


In RAN2 #105bis, the following agreements were made:
	· - 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.


In RAN2 #107, the following agreements were made:
	· [bookmark: _Hlk17881125]Explicit signalling 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.


In this contribution, we will discuss some remaining issues and give our proposals.
Discussion
The issue about how to trigger the aperiodic DL quality report in connected mode was discussed in previous meeting.  In RAN2#107, it was agreed that explicit signaling is introduced to trigger the aperiodic DL quality report in connected mode, but FFS whether DCI or MAC CE.
[bookmark: OLE_LINK6]At first thinking to use DCI (UL grant) for triggering DL quality report in connected mode will needs less signaling bits. If there have remaining bits in UL grant that can be used, it might be more efficient to use these bits as trigger signaling. In addition, it may have no impacts on RAN2 specification. But if not, additional RAN2 signaling may be needed to indicate whether a larger size DCI would be used, which would cause signaling overhead. 
Observation 1: If there have remaining bits in UL grant that can be used, it may be more efficient to use these bits in the UL grant as trigger signaling.
As RAN2 has proposed some way to multiplex LCID among different systems, e.g., among NB-IoT, eMTC or V2X, using MAC CE as trigger signaling is also feasible. 
[bookmark: OLE_LINK4]Observation 2: Using MAC CE as trigger signaling is feasible. 
Proposal 1: If there have remaining bits in UL grant that can be used, it prefers to use these bits in the UL grant as trigger signaling for aperiodic DL quality report in connected mode. Otherwise, it is suggested to define new MAC CE as trigger signaling.
Another case of TA invalidity (e.g.  When the TA timer expires) may need further discussion. In this TA timer expiry case, UL is asynchronous and PDCCH order would be used to trigger PRACH procedure for synchronization. The time interval from the moment of last TA update may be quite long. When UL link is synchronized again, the UL/DL channel quality of the serving carrier stored in the eNB may not be suitable for scheduling the next UL/DL transmission of the UE. Therefore, we think in this TA update scenario, a DL quality report is highly required. If the PDCCH order triggers a CFRA procedure, the quality report is much similar as that in connected mode. As PDCCH order still has remaining bits, it can be considered to allow PDCCH order to contain the trigger bit for DL quality report. Or, PDCCH order itself can implicitly trigger the measurement and DL quality report for the serving carrier. As no additional signaling is needed for triggering the report, it has benefit of saving signaling.
Proposal 2:  In the scenario of CFRA triggered by PDCCH order, PDCCH order can be used as trigger for the measurement and DL quality report for the serving carrier with less signaling overhead.
It is agreed to use MAC CE to provide DL quality report in connected mode. As the report transmitted by MAC CE might be along with UL data, the issue about the priority of MAC PDU containing DL quality report should be taken into account. Considering the quality report is usually used for scheduling optimization, it should be treated as the lowest priority. That is, only when the UL grant is available and the remaining size can accommodate the quality report, the DL quality can be reported.
Proposal 3: The priority of quality report should be the lowest.
Proposal 3a: Only when the UL grant left after the other possible using is available and the remaining size can accommodate the quality report, the DL quality can be reported.

[bookmark: _GoBack]Conclusions
Based on the analysis in this paper, we have the following observations and proposals:
Observation 1: If there have remaining bits in UL grant that can be used, it may be more efficient to use these bits in the UL grant as trigger signaling.
Observation 2: Using MAC CE as trigger signaling is feasible. 
Proposal 1: If there have remaining bits in UL grant that can be used, it prefers to use these bits in the UL grant as trigger signaling for aperiodic DL quality report in connected mode. Otherwise, it is suggested to define new MAC CE as trigger signaling.
Proposal 2:  In the scenario of CFRA triggered by PDCCH order, PDCCH order can be used as trigger for the measurement and DL quality report for the serving carrier with less signaling overhead.
Proposal 3: The priority of quality report should be the lowest.
Proposal 3a: Only when the UL grant left after the other possible using is available and the remaining size can accommodate the quality report, the DL quality can be reported.
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