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1. Introduction
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]

During the RAN WG1 Meeting #94, the following agreements were made:

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 
In this contribution we discuss how to specify a quality report in MSG3 at least for EDT.

2. Discussion
At the last RAN1#94 meeting the options for the msg 3 quality metric were narrowed down to: 

· 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

Of the above options we prefer basing the metric on the Repetition number related to UE decoding of actual or hypothetical MPDCCH/PDSCH for the following reasons:
· Unlike RSRP/RSRQ, it is a metric (like CQI) that considers the UE receive and decoding capability.

· A common solution for CE Mode B and CE Mode A is preferred.  

· A new metric can be especially tailored to the unique measurement conditions.
Proposal 1:
The new DL quality metric supplied in msg3 for both CE Modes A and B, is based on the Repetition number related to UE decoding of actual or hypothetical MPDCCH/PDSCH.
If the metric selected is the Actual or Hypothetical Repetition number, then following the precedent set by NB-IoT [3], no specific resource for MPDCCH needs to be defined, if it is based on the number of repetitions estimated to be required to receive the MPDCCH for msg2.
Proposal 2:
 RAN1 will not define a reference resource for MPDCCH (i.e. the location in time of the “virtual MPDCCH”)
Based on similar discussions about the NB-IoT metric in RAN4, it should be left to UE implementation to determine what measurement period (before msg1 or in the msg2 window before msg 3 transmission) to use for the estimation of the MPDCCH repetition number required to meet a BLER of 1%.  RAN4 are expected to define accuracy requirements for these measurements.
Proposal 3:
It is up to UE implementation how to estimate the downlink channel quality as far as UE meets the accuracy requirement. 
Finally, per the RAN1 NB-IoT LS to RAN2 and RAN4 [2], we believe RAN2 should be responsible for confirming the number of bits available for this metric and the decision on the number and value of the candidates of this new metric should be left to RAN4.
Proposal 4:
 RAN1 leaves the decision on the number and value of candidates of R to be decided by RAN2 and RAN4. 

3. Conclusion

In this document we have discussed how to specify a quality report in MSG3 at least for EDT and have the following proposals:
Proposal 1:
The new DL quality metric supplied in msg3 for both CE Modes A and B, is based on the Repetition number related to UE decoding of actual or hypothetical MPDCCH/PDSCH.

Proposal 2:
 RAN1 will not define a reference resource for MPDCCH (i.e. the location in time of the “virtual MPDCCH”)
Proposal 3:
It is up to UE implementation how to estimate the downlink channel quality as far as UE meets the accuracy requirement. 
Proposal 4:
 RAN1 leaves the decision on the number and value of candidates of R to be decided by RAN2 and RAN4. 
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