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1. Introduction
The WID for Rel-16 MTC enhancements for LTE [1] has the following objectives:

· Specify quality report in Msg3 at least for EDT [RAN1, RAN2, RAN4]

· Specify aperiodic quality report in connected mode using same quality definition as in Msg3 [RAN1, RAN2, RAN4]
Agreements made for these objectives so far, include:

From RAN1 Meeting #94:

Agreement
· Prioritize the following alternatives for DL quality report in Msg3 in MTC, for CE Mode A and CE Mode B separately:
· CQI (for CE Mode A)
· Repetition number related to UE decoding of actual or hypothetical MPDCCH/PDSCH 
· FFS if aggregation level needs to be reported when repetition number equal to 1
· RSRP/RSRQ
Companies are encouraged to provide details and/or performance evaluation results

Agreement
Whether the DL quality report is included in Msg3 is indicated in SIB and/or RAR. 
Above applies in case the UE supports DL quality report in Msg3 
From RAN1 Meeting #94bis:

Agreement
For CE mode A (PRACH CE level 0, 1), the downlink channel quality is down-selected among the following in RAN1#95:

· CQI

· The repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1%

· Support both CQI and repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1%

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
CRS may be used as the reference signal for measurement of DL quality metric for measurement report in Msg3.

Agreement
Enabling of DL quality report is indicated in SIB.

From RAN1 Meeting #95:

Agreement

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
For the RAN1 Meeting #96:

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

In this contribution we discuss further aspects of the DL quality report in MSG3.

2. Discussion
Additional reporting of the DL quality of a preferred carrier

A remaining FFS from the previous meeting regards the scenario when frequency hopping is enabled.  For this scenario, it is undecided if the UE should have the option to additionally supply the DL quality of a preferred narrowband.  In our view this could be useful for the transmission of msg 4 PDSCH, if the network can disable hoping for that msg 4 PDSCH and schedule that PDSCH specifically to that preferred narrowband.  For this network scheduling action to be beneficial, the quality of an identified narrowband must be measurably higher than the wideband measurement over a significant amount of time.  
Proposal 1:
If frequency hopping for MPDCCH is enabled, it is also possible for the DL quality on a preferred narrowband to be reported.
Aggregation Level reporting when repetition level equal to 1
A remaining FFS from the previous meeting regards the reporting of DL quality when the repetition number is 1.  Two options have been defined for further consideration.
· 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

Of these 2 options, we believe that reporting the former, should give the network a higher granularity of measurement for basing further choices of DL transmission, compared to using a predefined maximum AL. 
Proposal 2:   If the repetition number in DL quality information equals to 1, the UE reports the lowest aggregation level that achieves the repetition level of 1.
Connected mode support

Per the revised WID, there is a need to specify am aperiodic quality report in connected mode using same quality definition as in Msg3.

To trigger this new connected mode measurement, there are at least 3 methods, DCI, MAC CE and RRC signalling.  For special cases, reserved bits in the DCI may be available to trigger this measurement, e.g. within the PDCCH order.  Alternatively, the MAC CE could be used.  Note, RRC signalling could also be used, but it is costly in terms of power and latency.
Proposal 3:   
To trigger a Msg3 DL channel quality report in connected mode, DCI reserved bit or MAC CE based approaches are adopted.
When triggered, the UE will require a means to report back the measurement. To minimise impacts on specifications, RRC messages or MAC CE methods, of transmitting the measurement are preferred. 
Proposal 4:
When triggered for a channel quality report in connected mode, using the same quality definition as in Msg3, the measurement is transmitted is higher layer signalling, e.g. MAC CE or RRC message.

3. Conclusion

In this contribution we have discussed further aspects of the DL quality report in MSG3, and have the following proposals:

Proposal 1:
If frequency hopping for MPDCCH is enabled, it is also possible for the DL quality on a preferred narrowband to be reported.
Proposal 2:   If the repetition number in DL quality information equals to 1, the UE reports the lowest aggregation level that achieves the repetition level of 1.

Proposal 3:   
To trigger a Msg3 DL channel quality report in connected mode, DCI reserved bit or MAC CE based approaches are adopted.
Proposal 4:
When triggered for a channel quality report in connected mode, using the same quality definition as in Msg3, the measurement is transmitted is higher layer signalling, e.g. MAC CE or RRC message.
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