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1. Introduction
Guidance – Include the background (make clear what the context is), the problem and the proposed solution.

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

Improved DL transmission efficiency and/or UE power consumption:

· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]

· Specify quality report in MSG3 at least for EDT [RAN1, RAN2]

· Specify MPDCCH performance improvement by using CRS at least for connected mode [RAN1, RAN2, RAN4]

· Specify support for UE-group wake-up signal (WUS) [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.
In this contribution we discuss further aspects of the DL quality report in MSG3.
2. Discussion
At the RAN1#94bis, the choice of downlink quality report for CE Mode A, was narrowed down to 3 options.  Of these options, we can support the use CQI for CE Mode A, because:

· There is already one CSI request bit in the Random-Access Response Grant in CEmodeA 
· The specification changes (change from per UE and definition type of CQI) required for enabling this functionality to be supported are relatively small.
Proposal 1:
For CE mode A (PRACH CE level 0, 1), the DL quality report is provided using CQI.
One of the issues with reusing the existing CSI for CE Mode A, is what narrowbands the UE should measure for CQI. In our view, when the RACH process does not use frequency hopping, which the UE can determine from the SIB2, then the measurement is made on the single narrowband that the UE monitors for the MPDCCH supporting RAR.  If frequency hopping is supported during random access procedure then a wideband CQI should be reported, based on measurements of the multiple narrowbands the UE is monitoring the MPDCCH for RAR.
Proposal 2:
The UE reports narrowband CQI based on the narrowband it is monitoring the MPDCCH for RAR when frequency hopping is disabled.
Proposal 3:
The UE reports wideband CQI based on the narrowbands that RAR is expected to use, when frequency hopping is enabled.

Since at the time the UE uses the RACH process, the eNB does not know how many UEs support the additional DL quality measure ability, we believe that it is better to rely on the eNB blind decoding message 3 for variants that include do and, do not, include the quality metric than to rely on some form of RACH preamble/resource partitioning which could be costly in terms and resources and will require continual optimisation as UE mixes changes.
Observation 1:
To avoid the need for partitioning of RACH resources, the eNB can perform blind decoding of message 3.  
3. Conclusion

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

Proposal 1:
For CE mode A (PRACH CE level 0, 1), the DL quality report is provided using CQI.

Proposal 2:
The UE reports narrowband CQI based on the narrowband it is monitoring the MPDCCH for RAR when frequency hopping is disabled.

Proposal 3:
The UE reports wideband CQI based on the narrowbands that RAR is expected to use, when frequency hopping is enabled.

Observation 1:
To avoid the need for partitioning of RACH resources, the eNB can perform blind decoding of message 3.  
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