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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 previous meetings, the following agreements were reached:

Agreement
For DL quality report in Msg3:
· If frequency hopping for MPDCCH is enabled, at least wideband DL quality is reported.
· Wideband DL quality is calculated assuming transmission on all narrowband(s) to which the derived repetition number and/or aggregation level relates.
· FFS if additionally reports DL quality on a preferred narrowband and/or position of the preferred narrowband.
· If frequency hopping for MPDCCH is disabled, DL quality based on one narrowband is reported.

Agreement
For DL quality report in connected mode
· DL quality is with respect to USS for both CE mode A and CE mode B.
· DL quality is measured at least on narrowband(s) on which MPDCCH of USS is monitored.


Agreement
For CE Mode B, the downlink channel quality reported in Msg3 is denoted as the repetition number that the UE recommends to achieve a hypothetical MPDCCH decoding BLER of 1%

Agreement
[bookmark: _Hlk529949203]For CE mode A (PRACH CE level 0, 1), the downlink channel quality is the repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1% 

Agreement
DL quality report is transmitted via higher layer signaling, e.g. MAC CE or RRC message
Agreement
For DL quality report in Msg3:
· If frequency hopping for MPDCCH is enabled, at least wideband DL quality is reported.
· Wideband DL quality is calculated assuming transmission on all narrowband(s) to which the derived repetition number and/or aggregation level relates.
· FFS if additionally reports DL quality on a preferred narrowband and/or position of the preferred narrowband.
· If frequency hopping for MPDCCH is disabled, DL quality based on one narrowband is reported.

Agreement
For DL quality report in connected mode
· DL quality is with respect to USS for both CE mode A and CE mode B.
· DL quality is measured at least on narrowband(s) on which MPDCCH of USS is monitored.

Agreement:
For DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1):
· If the repetition number in DL quality information is larger than 1, only repetition number is reported with pre-defined maximum aggregation level;
· If the repetition number in DL quality information equals to 1, FFS between: 
· Only aggregation level is reported with pre-defined repetition number equals to 1
· Repetition number equals to 1 is reported with pre-defined [maximum] aggregation level

Narrowband for measurement
One open item is the narrowband(s) to perform the measurement/reporting. For msg3, we make the following observations:
- After transmitting msg1, the UE monitors for msg3 MPDCCH in a set of narrowbands. The UE can make the CQI measurements in this narrowband while performing the blind decoding – this can follow the principles of legacy CQI.
- After receiving RAR, the UE may move to a different set of narrowbands to monitor for msg4. In theory, the msg3 CQI may be used to calculate the number of repetitions for msg4, but this would require the UE to monitor the msg4 narrowbands before sending msg3 – since the msg4 narrowbands are signaled in RAR, the only way to do this is if the delay between RAR and msg3 is large enough (e.g. CE mode A with delay field set to ‘1’).
Proposal 1: For reporting in msg3:
- If delay between RAR and msg4 is small (less than X subframes), the measurement/reporting is based on the narrowband(s) for msg3 MPDCCH.
- If delay between RAR and msg4 is large (more than X subframes), the measurement/reporting is based on the narrowband(s) for msg4 MPDCCH (or other narrowbands, if desired)

Details of signalling
Regarding the details of the signalling (number of bits, format), RAN2 should assess the number of bits that can be used for this purpose, and RAN4 the achievable accuracy. In general, if the number of bits is enough, the UE should be able to report all possible MPDCCH repetition values. If the number of bits is not enough, the candidates should depend on mpdcch-NumRepetitions-RA (for idle mode) or mpdcch-NumRepetition-r13 (for connected mode).
Proposal 2: The DL quality reporting in msg3 and connected mode uses N bits. The set of 2N-1 candidates for Rdesired depends on mpdcch-NumRepetitions-RA/ mpdcch-NumRepetition-r13 for the corresponding coverage level if N<4.
· The value of N is selected depending on feedback from RAN2/RAN4 on overhead/bit availability (RAN2) and UE accuracy (RAN4).

Details of triggering in connected mode
In RAN#82, the objective of quality reporting in connected mode was added to the eMTC work item. In our view, most of the mechanisms for msg3 can be reused from RAN1 perspective, and this report should be transmitted via higher layer signaling (e.g. MAC CE). This should be up to RAN2.
Proposal 3: DL quality report in connected mode is transmitted via higher layer signaling, e.g. MAC CE or RRC message.

Summary of proposals
In this contribution we presented our views on channel quality reporting in msg3 for eMTC. We made the following proposals:
Proposal 1: For reporting in msg3:
- If delay between RAR and msg4 is small (less than X subframes), the measurement/reporting is based on the narrowband(s) for msg3 MPDCCH.
- If delay between RAR and msg4 is large (more than X subframes), the measurement/reporting is based on the narrowband(s) for msg4 MPDCCH (or other narrowbands, if desired)

Proposal 2: The DL quality reporting in msg3 and connected mode uses N bits. The set of 2N-1 candidates for Rdesired depends on mpdcch-NumRepetitions-RA/ mpdcch-NumRepetition-r13 for the corresponding coverage level if N<4.
· The value of N is selected depending on feedback from RAN2/RAN4 on overhead/bit availability (RAN2) and UE accuracy (RAN4).


Proposal 3: DL quality report in connected mode is transmitted via higher layer signaling, e.g. MAC CE or RRC message.
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