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1. Introduction 

In RAN1#94bis we agreed on the following on Quality Reporting on Msg3:
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.
This contribution further discusses some considerations in on Quality Report on Msg3.
2. Discussions
2.1 CE Mode A
The options for quality report in CE Mode A are CQI or hypothetical MPDCCH repetition number.  For CE Mode A, the MPDCCH repetition is unlikely to be high and hence the granularity of the MPDCCH repetition number is likely to be less than those used for CQI, i.e. CQI offers finer measure of the radio condition than MPDCCH repetition number.  It should be appreciated that CQI is already supported in CE Mode A in connected mode and hence the additional effort to support it in idle mode is not significant.  Hence it is proposed that for CE Mode A only CQI is reported on Msg3.  
Proposal 1: For CE Mode A (PRACH CE level 0 & 1) only CQI is reported on Msg3.

In legacy LTE, when a UCI collides with uplink data traffic, the UCI is piggybacked onto the PUSCH transmission, by puncturing some of the PUSCH REs.  The same method can be used to carry this CQI on Msg3, that is the CQI report is piggybacked onto the PUSCH carrying Msg3.
Proposal 2: For CE Mode A, the CQI report is piggybacked onto the PUSCH carrying Msg3.

It is also agreed that enabling of DL quality report is indicated in the SIB, which would indicate to the UE to perform CQI measurements prior to any RACH attempts.  However, it is not clear whether the enabling of DL quality report also means the UE needs to transmit the CQI report for every Msg3 or it only needs to transmit the CQI if it is further triggered by the eNB, e.g. via Msg2.  When triggered by the eNB in Msg2, since the CSI Request Bit is not used in the UL Grant of the RAR, this can be used to trigger for this CQI report.

Proposal 3: The CQI is triggered by the eNB using the CSI Request bit in the UL Grant in the RAR.
2.2 CE Mode B

For CE Mode B (PRACH CE Level 2 & 3), it is agreed that a hypothetical MPDCCH repetition number required to achieve 1% BLER is reported on Msg3.  This repetition number can be quantised to 16 values and hence use the same number of bits as those for CQI to indicate the repetition number.  Hence, the same method used to carry the CQI on a PUSCH can be applied for reporting this MPDCCH repetition number, i.e. piggybacking on the PUSCH carrying Msg3 by puncturing pre-determined REs on the PUSCH.
Proposal 4: For CE Mode B, the MPDCCH repetition number is quantised to 16 values and is reported by piggybacking onto the PUSCH carrying Msg3.

Similar to the argument used in CE Mode A, for CE Mode B, the eNB triggers for the MPDCCH repetition number report since this would reduce eNB blind decoding and would not degrade the PUSCH transmission carrying Msg3.  An unused state of one or more fields in the UL Grant of the RAR can be used to trigger this report.
Proposal 5: The MPDCCH repetition number report from the UE is triggered by the eNB using unused states in the UL Grant the RAR.
2.3 UE Identification
It is beneficial if the eNB is aware whether a UE is capable of performing quality reporting on Msg3.  One way to achieve this is for such UEs to use a reserved set of preambles.  However, this would lead to further PRACH partitioning.  To avoid further PRACH partitioning the set of reserved preambles for UL EDT can be used for the UE to indicate its capability. This may be beneficial especially if the quality report needs to be transmitted using EDT.

Proposal 6: The reserved preamble used for UL EDT over Msg3 is used to indicate that the UE is capable of transmitting a quality report on Msg3.
A Rel-15 UE that is capable of UL EDT over Msg3 and not able to transmit quality report over Msg3 would also use the same reserved preambles as a Rel-16 UE that is capable of quality report over Msg3.  Hence, the eNB would need to perform blind decoding but only on UEs using this reserved set of preambles.  

3. Conclusion

In this contribution we discuss some considerations for quality report on Msg3.  We propose the following:
Proposal 1: For CE Mode A (PRACH CE level 0 & 1) only CQI is reported on Msg3.

Proposal 2: For CE Mode A, the CQI report is piggybacked onto the PUSCH carrying Msg3.

Proposal 3: The CQI is triggered by the eNB using the CSI Request bit in the UL Grant in the RAR.
Proposal 4: For CE Mode B, the MPDCCH repetition number is quantised to 16 values and is reported by piggybacking onto the PUSCH carrying Msg3.

Proposal 5: The MPDCCH repetition number report from the UE is triggered by the eNB using unused states in the UL Grant the RAR.
Proposal 6: The reserved preamble used for UL EDT over Msg3 is used to indicate that the UE is capable of transmitting a quality report on Msg3.
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