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1 Background
In RAN#80, a new work item on MTC enhancements was approved (RP-181450) with the following objective:
[bookmark: _Hlk515907705]Improved DL transmission efficiency and/or UE power consumption:
· Specify quality report in MSG3 at least for EDT [RAN1, RAN2]

In RAN1#98, the following agreements were reached:

Agreement
CQI report and DL quality report are separate features and it is up to eNB configuration/triggering (UE can be configured to report both CQI and DL quality)

Agreement
· Specify DL quality information with up to 8 bits for DL quality report in Msg3 report non-EDT case.
· In addition to the 8-bit DL quality report, DL quality report with 2 bits is supported for non-EDT case
· FFS: Details on the range of DL quality information for the 2-bit case
· If the quality reporting in Msg-3 is configured in SIB
· If the scheduled TBS is large enough for inclusion of the 8-bit DL quality report, the 8-bit DL quality report is used
· Otherwise, the 2-bit DL quality report is used.

Agreement
For IDLE mode DL quality report in Msg3 in CE mode A with up to 8 bits, if the repetition number in DL quality information equals to 1
· Repetition number =1 is reported with aggregation level
· A common table is used for CE mode A and B 

Agreement
For DL quality report in Msg3 for IDLE mode UEs, downlink quality is measured on the narrowband(s) on which MPDCCH of RAR is monitored. No additional downlink quality measurement on other narrowband(s) is introduced.


Agreement
For IDLE mode DL quality report in Msg3 in CE mode A with up to 8 bits, if frequency hopping for MPDCCH is enabled, 
· Only wideband DL quality is reported.


Agreement:
· For DL quality report not in Msg3 in connected mode, DL quality report is configured by UE-specific RRC signaling.
· For DL quality report in Msg3 in connected mode, the configuration of DL quality report is selected between in RAN1#98bis:
· SIB
· Reuse the configuration of DL quality report in Msg3 in IDLE mode
· UE-specific RRC signaling 
· Reuse the configuration of DL quality report not in Msg3 in connected mode

Working Assumption:
If DL quality report in Msg3 in connected mode is enabled by higher layer configuration, UE always report DL quality in Msg3 in connected mode




Remaining details for idle mode reporting
One remaining issue for CE mode A in Idle mode is whether we report only the repetition number or, for the case of R=1, aggregation level reporting is supported for a 2 bit report. Reporting aggregation level allows effectively to report a larger SNR value. In general, it is desirable to indicate that the SNR is larger or smaller than the target SNR of MPDCCH (given by mpdcch-NumRepetitions-RA). Therefore, for the case of 2-bit indication:
- For the case of mpdcch-NumRepetitions-RA1, reporting higher SNR than R=1 would require to report a lower aggregation level than 24.
- For the case of mpdcch-NumRepetitions-RA, a higher SNR value than the target MPDCCH coverage can be given by reporting R=1. In this case, the benefits of reporting aggregation level seems to be limited.
Proposal 1: At least for the case of 2-bit report and mpdcch-NumRepetitions-RA2, aggregation level reporting is not supported.
In some cases, it may be desirable to report a higher SNR, but the benefits of this may be hindered by the accuracy in estimating SNR. For example, the SNR difference between L=24 and L=16 is ~1.76dB. RAN2/RAN4 should discuss the details of the complete set of candidates taking into account overhead and accuracy requirements.
Proposal 2: For the case of mpdcch-NumRepetitions-RA1 and 2-bit report, RAN2/RAN4 to discuss the set of candidate values (including aggregation level).


Remaining details for connected mode reporting in msg3
For connected mode reporting in msg3, we propose to reuse as much as possible the design for idle mode regarding configuration, measurements, and triggering.
Proposal 3: Define msg3 quality reporting in connected mode to be similar to that in idle mode:
· the configuration of DL quality report is reuse from the configuration of DL quality report in Msg3 in IDLE mode.
· if DL quality report in Msg3 in connected mode is enabled by higher layer configuration, UE always report DL quality in Msg3 in connected mode
· For connected mode DL quality report in Msg3, if frequency hopping for MPDCCH is enabled, only wideband DL quality is reported.
· Downlink quality is measured on the narrowband(s) on which MPDCCH of RAR is monitored. No additional downlink quality measurement on other narrowband(s) is introduced.

Remaining details for connected mode reporting other than msg3
For connected mode reporting other than msg3, we propose that the triggering is done at the MAC layer (similar to NB-IoT). Note that eMTC in CE mode A already has a PHY mechanism to report CQI (with a trigger in DCI).
Proposal 4: For connected mode reporting other than msg3, no PHY triggering is defined in Rel-16.

Details of signalling
Based on the previous agreements:
- For non-EDT msg3, the reporting may use 2 bits.
- For EDT msg3 and connected mode, the reporting uses up to 8 bits.
For the non-EDT case with 2 bits, we propose to follow a similar approach as in NB-IoT, where the set of candidates {R} for the reporting depends on the configured maximum number of repetitions.
Proposal 5: For msg3 reporting with 2 bits, the set of 3 candidates for Rdesired depends on mpdcch-NumRepetitions-RA for the corresponding coverage level.
Regarding the set of values for all cases (2 and 8 bits), we propose to let RAN2/RAN4 decide the set of values.
Proposal 6: The set of candidate values for reporting is up to RAN2/RAN4.

Summary of proposals
In this contribution we presented our views on channel quality reporting in msg3 and connected mode for eMTC. We made the following proposals:
Proposal 1: At least for the case of 2-bit report and mpdcch-NumRepetitions-RA2, aggregation level reporting is not supported.

Proposal 2: For the case of mpdcch-NumRepetitions-RA1 and 2-bit report, RAN2/RAN4 to discuss the set of candidate values (including aggregation level).

Proposal 3: Define msg3 quality reporting in connected mode to be similar to that in idle mode:
· the configuration of DL quality report is reuse from the configuration of DL quality report in Msg3 in IDLE mode.
· if DL quality report in Msg3 in connected mode is enabled by higher layer configuration, UE always report DL quality in Msg3 in connected mode
· For connected mode DL quality report in Msg3, if frequency hopping for MPDCCH is enabled, only wideband DL quality is reported.
· Downlink quality is measured on the narrowband(s) on which MPDCCH of RAR is monitored. No additional downlink quality measurement on other narrowband(s) is introduced.


Proposal 4: For connected mode reporting other than msg3, no PHY triggering is defined in Rel-16.

Proposal 5: For msg3 reporting with 2 bits, the set of 3 candidates for Rdesired depends on mpdcch-NumRepetitions-RA for the corresponding coverage level.

Proposal 6: The set of candidate values for reporting is up to RAN2/RAN4.
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