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

2. Discussion
In [2] it was observed that at least for NB-IoT, that the NB-IoT RACH would often start at an over-optimistic CE level for the UL, but not necessarily for the DL.  This would lead to a delay in the procedure and wasted DL repetitions, as the UE would re-attempt the RACH process at higher CE levels.  The factors that combined to lead to these wasted DL repetitions are listed below.
· The choice of UL PRACH resource being coupled to the CE level choice made using DL RSRP thresholds
· The uplink noise being higher than the downlink noise in many scenarios

· The RSRP not being an accurate indicator of the DL SINR

In our view, this objective seeks to provide the eNB with a DL quality metric than it enables it to optimise DL repetitions for message 4 transmissions and retransmissions.  For the EDT procedure, this could be especially useful for the DL transmission of message 4 containing data and retransmissions.
For UEs not using EDT, that establish an RRC connection using the RACH procedure, the value of this metric is possibly only limited to message 4 transmissions, as after the message 4, the network can use CQI reports to optimise DL transmissions.   Assuming this new metric can be supported with no new impact on air interface resources (i.e. using the message MAC header), then we should consider extending support of this new metric for all RACH procedures.
Observation 1:
A new DL quality metric supplied in msg3 could help the network to optimise repetitions for all message 4 transmissions and retransmissions.

For the equivalent NB-IoT metric, RAN1 in their LS to RAN2 and RAN4 [3], made clear that it assumes that the UE is not required to measure additional subframes for this feature. We believe similar constraints on the MTC UE quality metric would be beneficial to reduce UE power consumption and to potentially make it easier to upgrade existing devices to support this feature.
Proposal 1: 
The UE is not required to measure additional subframes for this feature (e.g., the measured subframes used for cell reselection before random access can be reused).
Also, following the example set by NB-IoT, the MTC metric should somehow indicate the MPDCCH repetition number required to meet a 1% target BLER without additional wake-ups for measurements.
Proposal 2:
The indicated hypothetical MPDCCH repetition number (R) should be derived based on averaging the DL quality during a period of time (to average fading out) without incurring in additional wake-ups for measurement.

How such a measurement is made is ultimately a UE implementation choice, though as highlighted in [4], an effective method could be to use reconstructed coded symbols from message 2 as additional reference symbols.
Finally, per the RAN1 NB-IoT LS to RAN2 and RAN4 [2] for the equivalent metric, 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 3:     
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 observations and proposals:
Observation 1:
A new DL quality metric supplied in msg3 could help the network to optimise repetitions for all message 4 transmissions and retransmissions.
Proposal 1: 
The UE is not required to measure additional subframes for this feature (e.g., the measured subframes used for cell reselection before random access can be reused).
Proposal 2:
The indicated hypothetical MPDCCH repetition number (R) should be derived based on averaging the DL quality during a period of time (to average fading out) without incurring in additional wake-ups for measurement.
Proposal 3:     
RAN1 leaves the decision on the number and value of candidates of R to be decided by RAN2 and RAN4.
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