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[bookmark: _Ref349588338]1. Introduction
[bookmark: _Ref421460494]DL channel quality report in Msg3 was discussed for Rel-14 NB-IoT to reflect the misalignment of DL/UL channel quality due to interference. In legacy MTC system, CQI reporting in Msg3 was already supported by connected mode in CEmodeA, but there was no DL channel quality reporting mechanism for IDLE UE and CEmodeB. Therefore, further enhancement on Msg3 reporting was introduced in Rel-16 MTC.
The DL quality metrics reported in Msg3 and the signaling used to enable Msg3 report was discussed in RAN1#94bis meeting with the following agreements:
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 RAN1#95 meeting, in total 9 contributions are submitted. This document summarizes the views from different sourcing companies and their proposals regarding DL quality reporting in Msg3 for Rel-16 eMTC.
2. Key Issues on design of DL quality metric
2.1 DL quality metric for CE mode A
In RAN1#94bis meeting, it was agreed to down-select the DL quality metric for CE mode A between the following: 
· CQI: Huawei, Intel, Sony, Nokia, Samsung, LGE
· The repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1%: Qualcomm
· Support both CQI and repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1%: Ericsson, ZTE, LGE
Based on the views provided by sourcing companies, the following is proposed:
Proposal #1:
· For CE mode A (PRACH CE level 0, 1), the downlink channel quality is down-selected among the following:
· 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%

2.2 How DL quality report is carried in Msg3
Regarding how DL quality report is carried in Msg3, the issue that how the DL quality report is transmitted in Msg3 was encouraged to be considered by companies in last meeting. The following are proposed in contributions from 4 companies:
· Not support L1 reporting mechanism of DL quality report (e.g. similarly as piggybacked UCI mapped on PUSCH), and  DL quality report should be transmitted via higher layer signaling, e.g. MAC CE or RRC message: Ericsson, Intel, Samsung
· L1 reporting: Sony

2.3 Triggering mechanism of Msg3 reporting
UE with capability of DL quality reporting in Msg3 needs to know if DL quality report should be included in Msg3. The following are proposed:
· CE mode A: 
· If the DL quality is denoted as CQI, it is triggered in RAR using CSI request field: Huawei, Ericsson, LGE, Sony, ZTE, Samsung (if DL quality report is carried in MAC signaling)
· If the DL quality is denoted as the repetition number and/or aggregation level needed to decode hypothetical MPDCCH with BLER of 1%, if DL quality report is enabled in SIB, UE with capability of Msg3 reporting will always report DL quality in Msg3 (same as legacy NB-IoT): Ericsson, ZTE
· Up to UE implementation: Intel
· CE mode B:
· DL quality is always reported in Msg3 by UE with capability of Msg3 reporting if the feature is enabled in SIB: Ericsson, Huawei, Samsung ((if DL quality report is carried in RRC signaling))
· DL quality report is triggered in RAR with reserved bit or unused state: LGE, Sony 
· LGE: If RAR is related to EDT grant, whether or not to report downlink channel quality information is determined by higher layer signaling
· Up to UE implementation: Intel
It should be noted that the design of triggering mechanism also depends on how DL quality report is carried in Msg3. If DL quality report is transmitted in RRC message, which is already adopted in Rel-14 NB-IoT, according to the RAN1/RAN2/RAN4 discussions, due to restriction of UE capability, some type of UE cannot generate or modify the content of Msg3 after transmission of PRACH. Therefore, if DL quality report is triggered by RAR rather than always-on transmission, UE needs to prepare two RRC messages with and without DL quality report respectively and decides which to transmit depending on the content of RAR message, which is an inefficient design. 
Otherwise if DL quality report is transmitted via PHY signaling (e.g. similarly as UCI piggybacked on PUSCH) or via MAC signaling (e.g. MAC CE), UE might be possible to generate DL quality report and included it in Msg3 after RAR reception, therefore DL quality report in Msg3 triggered by RAR is possible.
[bookmark: _GoBack]In addition, it should allow UE chose not to report DL quality even if this feature is enabled in SIB and UE can support this feature. This issue is not proposed by companies but the feature lead considers this case could be necessary. As a starting point, it can be supported by define a state e.g. ‘00’ corresponding to ‘No measurement’, which is similarly as the parameter design in Rel-14 NB-IoT.
Therefore, as a combined solution for the above two sections, based on the views provided by sourcing companies, the following is proposed:
Proposal #2:
· L1 reporting mechanism is not supported for DL quality report in Msg3.
· DL quality report is carried via MAC/RRC signaling.
Proposal #3:
· If DL quality report is transmitted via MAC signaling, whether the DL quality report is included in Msg3 is indicated in RAR.
· If DL quality report is transmitted via RRC signaling, the DL quality report is always included in Msg3 if UE supports the feature and the feature is enabled.
· UE with capability of Msg3 reporting should also support no report of DL quality by transmitting a pre-defined state.
· Send an LS to RAN2 to inform the agreement and request RAN2 to discuss further details.

2.4 Design of DL quality information
In legacy CQI reporting mechanism for MTC connected mode, the CQI feedback are defined with different types, including wideband CQI, UE selected subband CQI and higher layer configured subband CQI. Similarly, the type of DL quality metric used for Msg3 reporting can be discussed. 
· If DL quality is denoted as CQI, which CQI is reported is depending on the enabling of MPDCCH hopping: Ericsson, LGE, ZTE, Nokia
· Ericsson: Reuse legacy UE selected subband CQI (Mode 2-0)
· LGE: If MPDCCH hopping is activated, report wideband DQI (DL channel Quality Information) and DQI of one selected narrowband; otherwise report DQI for the narrowband on which RAR is monitored
· ZTE, Nokia: If MPDCCH hopping is activated, report wideband CQI; otherwise report CQI for the narrowband on which RAR is monitored
The detailed design of DL quality metric, including of how many candidates of DL quality metric are defined and the values of each candidate are discussed and the following are proposed:
· Decided by RAN2/RAN4: Qualcomm, Nokia
· Qualcomm: The DL quality reporting in msg3 uses N bits. The set of 2N-1 candidates for Rdesired depends on mpdcch-NumRepetitions-RA for the corresponding coverage level if N<4.
· The value of N is selected depending on feedback from RAN2/RAN4 on overhead/bit availability (RAN2) and UE accuracy (RAN4).
· Huawei: Reuse legacy CQI table for CE mode A, and use 3 bits for CE mode B to report the repetition number
· LGE: A range of downlink channel quality information can be different depending on the followings
· The configuration of Type-2 CSS such as the maximum repetition number of MPDCCH, NB hopping configuration, and so forth
· Whether or not the narrowband(s) for MPDCCH of RAR monitoring is the same as those for MPDCCH of Msg3/Msg4
· Sony:
· For CE Mode B, the MPDCCH repetition number is quantised to 16 values and is reported by piggybacking onto the PUSCH carrying Msg3.
In addition, if DL quality is denoted as repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1%, when aggregation level is reported at least for CE mode A is discussed and the following is proposed:
· ZTE:
· For CE Mode A, the repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1% are reported in Msg3
· For MPDCCH repetition number reported in Msg3 larger than 1, aggregation level is not reported in Msg3 and default aggregation level of 24 ECCEs is assumed.
· For MPDCCH repetition number reported in Msg3 equal to 1, aggregation level is reported in Msg3 together with MPDCCH repetition number.
Based on the views provided by sourcing companies, the following is proposed:
Proposal #4: 
· Further study the following details for design of DL quality metric:
· Report of wideband/narrowband/subband CQI
· Number and values/ranges of DL quality information

3. Key Issues on DL quality measurement
3.1 Narrowband used for DL quality measurement
The following narrowbands used for DL quality measurement were discussed:
· Narrowband on which MPDCCH of RAR is monitored: Ericsson, LGE, Samsung	Comment by Miao: Feature lead’s note:
The pros are that no additional measurement is introduced due to Msg3 reporting, which is beneficial to power saving. 
The cons include: 
if eNodeB schedules Msg3/4 MPDCCH to other narrowbands, the DL quality cannot reflect interference on Msg3/4 narrowbands accurately; 
otherwise, eNodeB always schedule MPDCCH of Msg2 and Msg3/4 to the same narrowband in order to improve the accuracy of DL quality report, at the expense of restriction on eNodeB scheduling flexibility
· The frequency resource indicated by eNodeB should be restricted to narrowband on which MPDCCH for RAR is monitored: Samsung
· Narrowband corresponding to Msg3/4 MPDCCH that	Comment by Miao: Feature lead’s note:
The pros are that UE could always report the DL quality corresponding to the subsequent MPDCCH reception for Msg3/4, which is especially beneficial in EDT case
The cons are the extra power consumption of DL quality measurement on more narrowbands, and the currently provided options also have restrictions on eNodeB scheduling flexibility
· Configured in SIB: Ericsson
· Predefine a mapping rule between the narrowband used for MPDCCH of MSG3/MSG4 and the transmission resources used for RAR: Huawei
· Define a sub-set of narrowbands possibly used for MPDCCH of MSG3/MSG4 in SIB and indicated the actual used narrowband in RAR: Huawei
· Similar as legacy/UE implementation: Intel
Based on the views provided by sourcing companies, the following is proposed:
Proposal #5:
· Further study the following narrowband(s) used for DL quality measurement:
· Narrowband on which UE received MPDCCH of RAR
· Narrowband on which UE will receive MPDCCH of Msg3/Msg4
· Narrowband configured in SIB
· Up to UE implementation (for CE mode B)

3.2 Others
In addition, the following proposals related to measurement of DL quality are proposed:
· [bookmark: _Toc528934572]Ericsson: For the DL quality reporting in Msg3, the number of PRBs and aggregation level should also be defined for the repetition number related to UE decoding hypothetical MPDCCH with 1% BLER target.
· Intel:
· For CE mode A:
· If DL channel quality report is denoted by CQI, define measurement reference resource similar as in Rel-13 eMTC.
· If DL channel quality report is denoted by the number of repetitions for MPDCCH, measurement reference resource is not defined.
· For CE mode B:
· Measurement reference resource is not defined.
· LGE: 
· When UE derives downlink channel quality information, the reference TM is assumed as follows:
· If the number of CRS ports is one, TM1 is assumed as the reference TM
· Otherwise, TM2 is assumed as the reference TM
· If CQI is used for the downlink channel quality in CE mode A, how to deal with a reference repetition number of PDSCH for CQI estimation and report needs to be taken into account
The feature lead encourages companies to consider further details related to reference resource of DL quality measurement.
Proposal #6:  
· Further study the details for definition of reference resource of DL quality measurement:
· Number of PRBs
· Reference TM
· Reference repetition number of PDSCH


4. Other issues
Scenarios/aspects for Msg3
· Ericsson:
· [bookmark: _Toc528688391][bookmark: _Toc528934573]Depending on the use cases, further study whether it is beneficial to include DL channel quality reporting when PUR is used.
· RAN1 further discusses to support DL quality reporting in connected mode for CEmodeB. Which metrics may be used for the reporting can be further discussed.
· LGE:
· Discuss the following issues related to Non-BL UE’s downlink channel quality information report based on more than single receiving antenna port
· Whether downlink channel quality should be measurement by using one or more than one receiving antenna port
· Whether eNB needs a controllability on the number of receiving antenna ports for the downlink channel quality measurement
· Whether eNB needs to know the number of receiving antenna ports which were used to measure downlink channel quality
· A proper range of downlink channel quality values taking into account the number of receiving antenna ports for the downlink channel quality measurement
· Measurement and report of downlink channel quality can be beneficial for UE in RRC idle mode transmitting PUSCH in preconfigured UL resources as downlink channel quality can vary over time

Differentiation of Msg3 report with/without DL quality report 
· Intel:
· Indication of UE capability for support of DL quality report in Msg3 via PRACH partitioning would impact system capacity.
· Sony:
· 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.
· Nokia:
· To avoid the need for partitioning of RACH resources, the eNB can perform blind decoding of message 3.  

TBS
· Intel:
· Support scheduling of multiple TBS values similar as EDT design, where part of the TBS values are for Msg3 without DL quality report while the rest are for Msg3 with DL quality report. It is up to UE to choose preferred TBS value and to decide whether DL quality report is carried in Msg3 (Option 2).

5. Conclusion
Proposal #1:
· For CE mode A (PRACH CE level 0, 1), the downlink channel quality is down-selected among the following:
· 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%
Proposal #2:
· L1 reporting mechanism is not supported for DL quality report in Msg3.
· DL quality report is carried via MAC/RRC signaling.
Proposal #3:
· If DL quality report is transmitted via MAC signaling, whether the DL quality report is included in Msg3 is indicated in RAR.
· If DL quality report is transmitted via RRC signaling, the DL quality report is always included in Msg3 if UE supports the feature and the feature is enabled.
· UE with capability of Msg3 reporting should also support no report of DL quality by transmitting a pre-defined state.
· Send an LS to RAN2 to inform the agreement and request RAN2 to discuss further details.
Proposal #4: 
· Further study the following details for design of DL quality metric:
· Report of wideband/narrowband/subband CQI
· Number and values/ranges of DL quality information
Proposal #5:
· Further study the following narrowband(s) used for DL quality measurement:
· Narrowband on which UE received MPDCCH of RAR
· Narrowband on which UE will receive MPDCCH of Msg3/Msg4
· Narrowband configured in SIB
· Up to UE implementation (for CE mode B)
Proposal #6:  
· Further study the details for definition of reference resource of DL quality measurement:
· Number of PRBs
· Reference TM
· Reference repetition number of PDSCH

Appendix
A list of proposals and observations provided by sourcing companies are summarized as follows,
	R1-1812123	Support of quality report in Msg3 in LTE-MTC	Ericsson 
[bookmark: _Toc528934562]Observation 1: In the RAR grant for CEmodeA, the eNB can request UE for CSI reporting. However, currently this is not supported for contention based random access procedure for BL/CE UEs, and the field is not available in CEmodeB.
[bookmark: _Toc528934563]Observation 2: From RAN1 perspective, there are enough bits in Msg3 for channel quality reporting for BL/CE UEs in both the non-EDT case and the EDT case.
[bookmark: _Toc528934564]Observation 3: L1 reporting mechanism significantly increase the eNB processing complexity, as it requires the eNB to blindly detect whether UCI is included in the PUSCH transmission.
[bookmark: _Toc528690632][bookmark: _Toc528934565]Proposal 1: L1 reporting mechanism should not be used for channel quality report in Msg3 in LTE-MTC.
[bookmark: _Toc528934566]Proposal 2: For CEmodeA, the DL quality reporting in Msg3, both CQI and repetition number that the UE needs to decode hypothetical MPDCCH with BLER of 1% should be reported.
[bookmark: _Toc528934567]Proposal 3: For CQI reporting in Msg3, reuse the current CQI reporting definitions and steps from connected mode, and configurations related to CQI reporting in Msg3 should be broadcast in SI.
[bookmark: _Toc528934568]Proposal 4: The inclusion of DL quality report in Msg3 should be possible to configure independently per CE mode or per PRACH CE level in the SI.
[bookmark: _Toc528934569]Proposal 5: For both CEmodeA and CEmodeB, the number of repetitions to decode hypothetical MPDCCH with BLER of 1% should always be reported if the UE supports the feature and the feature is configured.
[bookmark: _Toc528934570]Proposal 6: For CEmodeA, the inclusion of DL CQI report in Msg3 is indicated in RAR.
[bookmark: _Toc528934571]Proposal 7: The UE should report the CQI and repetition number of hypothetical MPDCCH decoding with BLER of 1% for the narrowbands it monitors the random access response MPDCCH, or the eNB can indicate in the SI which narrowband(s) the UE should measure for the reporting.
Proposal 8: For the DL quality reporting in Msg3, the number of PRBs and aggregation level should also be defined for the repetition number related to UE decoding hypothetical MPDCCH with 1% BLER target.
Proposal 9: Depending on the use cases, further study whether it is beneficial to include DL channel quality reporting when PUR is used.
[bookmark: _Toc528934574]Proposal 10: RAN1 further discusses to support DL quality reporting in connected mode for CEmodeB. Which metrics may be used for the reporting can be further discussed.

	R1-1812143	Channel quality reporting in Msg3	Huawei, HiSilicon 
Observation 1: Channel quality reporting in MSG3 is important to support efficient link adaptation for MPDCCH and PDSCH transmissions after MSG3 during the initial access procedure.
Proposal 1: CQI can be defined as the DL channel quality in Msg3 for CEMode A UEs.
Proposal 2: Whether the DL channel quality is included in MSG3 is indicated in RAR for CEMode A UEs.
Proposal 3: Consider to improve measurement accuracy by limiting the number of measured narrowbands.

	R1-1812456	DL quality reporting in Msg3 for eMTC	Intel Corporation
Observation 1: Indication of UE capability for support of DL quality report in Msg3 via PRACH partitioning would impact system capacity.
Observation 2: It is expected that a larger TBS is needed for Msg3 with DL quality report.
Proposal 1:
· It is UE capability whether the DL quality report in Msg3 is supported.
· The design of UL grant scheduling Msg3 should enable UE to choose whether DL quality report is transmitted in Msg3 or not, which requires no report of UE capability.
· RAR-based triggering of DL quality reporting in Msg3 is not supported
Proposal 2:
· The distinction between CQI and the number of repetitions needed for decoding of hypothetical MPDCCH with BLER of 1% as the DL quality metrics is defined as a function of the PRACH CE levels.
· The UE reports CQI as the DL quality metric if the PRACH CE level corresponding to the successfully received Msg2 belongs to CE level 0 or 1, and reports the number of repetitions for decoding of hypothetical MPDCCH with BLER of 1%, otherwise.
Proposal 3:
· For CE mode A:
· If DL channel quality report is denoted by CQI, define measurement reference resource similar as in Rel-13 eMTC.
· If DL channel quality report is denoted by the number of repetitions for MPDCCH, measurement reference resource is not defined.
· For CE mode B:
· Measurement reference resource is not defined.
Proposal 4:
· DL quality report piggybacked in PUSCH carrying Msg3 is not supported.
· Send an LS to RAN2 to ask how existing solutions, e.g., based on either RRC message or MAC CE can be used for DL quality reporting in Msg3.
Proposal 5:
· Support scheduling of multiple TBS values similar as EDT design, where part of the TBS values are for Msg3 without DL quality report while the rest are for Msg3 with DL quality report. It is up to UE to choose preferred TBS value and to decide whether DL quality report is carried in Msg3 (Option 2).

	R1-1812531	Downlink channel quality report during random access procedure	LG Electronics
Proposal 1: When UE derives downlink channel quality information, the reference TM is assumed as follows
· If the number of CRS ports is one, TM1 is assumed as the reference TM
· Otherwise, TM2 is assumed as the reference TM
Proposal 2: If CQI is used for the downlink channel quality in CE mode A, how to deal with a reference repetition number of PDSCH for CQI estimation and report needs to be taken into account
Proposal 3: The CSI reference resource is restricted to narrow bands on which UE monitors MPDCCH for RAR
Proposal 4: A range of downlink channel quality information can be different depending on the followings
· The configuration of Type-2 CSS such as the maximum repetition number of MPDCCH, NB hopping configuration, and so forth
· Whether or not the narrowband(s) for MPDCCH of RAR monitoring is the same as those for MPDCCH of Msg3/Msg4
Proposal 5: Depending on whether frequency hopping for RAR is activated or deactivated, which DQI(Downlink channel Quality Information) will be reported is determined as follows
· When frequency hopping for RAR is activated,
· One wideband DQI value which is calculated assuming transmission on all narrowband(s) in the CSI reference resource
· One preferred narrowband position and one DQI value reflecting transmission only over the selected narrowband in the CSI reference resource
· When frequency hopping for RAR is not activated,
· One DQI which is calculated assuming transmission on the narrowband for RAR monitoring is reported
Proposal 6: Whether or not UE reports the measured downlink channel quality information can be triggered in a dynamic manner as follows
· For CE mode A, CSI report field in UL grant of RAR is used for the dynamic triggering signal
· For CE mode B, ‘R’ bit in RAR is used for the dynamic triggering signal
· If RAR is related to EDT grant, whether or not to report downlink channel quality information is determined by higher layer signaling
Proposal 7: Discuss the following issues related to Non-BL UE’s downlink channel quality information report based on more than single receiving antenna port
· Whether downlink channel quality should be measurement by using one or more than one receiving antenna port
· Whether eNB needs a controllability on the number of receiving antenna ports for the downlink channel quality measurement
· Whether eNB needs to know the number of receiving antenna ports which were used to measure downlink channel quality
· A proper range of downlink channel quality values taking into account the number of receiving antenna ports for the downlink channel quality measurement
Observation 1: Measurement and report of downlink channel quality can be beneficial for UE in RRC idle mode transmitting PUSCH in preconfigured UL resources as downlink channel quality can vary over time

	R1-1812756	Quality Reporting on Msg3	Sony
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.

	R1-1812768	Specify Msg3 quality reporting at least for EDT	ZTE
Observation 1: The repetition number that the UE recommends to achieve a hypothetical MPDCCH decoding BLER of 1% can be used as the long-term DL channel quality in CE mode A.
Observation 2: To acquire the exact DL channel quality information, the eNB should know the aggregation level corresponding to certain MPDCCH repetition number reported in Msg3.
Observation 3: CQI is suitable for one-shot channel quality report.
Observation 4: CQI can be used to determine the modulation order of PDSCH which can improve the performance of Msg4 transmission.
Observation 5: The repetition number to decode hypothetical MPDCCH with BLER of 1% reported in Msg3 cannot completely replace the function of CQI.
Observation 6: For eMTC, by utilizing existing Msg3 TBS configuration scheme, larger TBS can be configured to support channel quality report in Msg3.
Proposal 1: For CE Mode A, the repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1% are reported in Msg3
· For MPDCCH repetition number reported in Msg3 larger than 1, aggregation level is not reported in Msg3 and default aggregation level of 24 ECCEs is assumed.
· For MPDCCH repetition number reported in Msg3 equal to 1, aggregation level is reported in Msg3 together with MPDCCH repetition number.
Proposal 2: For CE mode A, besides the repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1%, DL CQI is also reported in Msg3.
Proposal 3: During contention based random access procedure in CE mode A, ‘CSI request’ in MAC RAR can be used for triggering CQI report in Msg3.
· Wideband CQI is reported in Msg3 if frequency hopping is enabled.
· Narrowband CQI is reported in Msg3 if frequency hopping is disabled.

	R1-1812907	Support of Quality report in Msg3	Nokia, Nokia Shanghai Bell
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.  

	R1-1812942	Discussion on quality report in Msg3 for MTC	Samsung
Observation 1: DL quality measurement duration is depending on whether DL quality report is carried via RRC signaling.
Observation 2: Support of DL quality report in Msg3 should not introduce additional measurement compared with legacy system.
Observation 4: For non-EDT case, if DL quality report in Msg3 is triggered by eNodeB in RAR, the DL quality measurement is not required to be corresponding to narrowbands of Msg3/4 MPDCCH. 
Proposal 1: CQI is used as DL quality metric for Msg3 reporting in CE mode A. 
Proposal 2: For CQI report in CE mode A, IDLE UE can perform CQI measurement based on CQI configuration broadcasted in SIB, including MPDCCH configuration for Type-2 CSS for RAR. 
Proposal 3: DL quality report is carried in higher layer signalling.
Proposal 4: For EDT case, if DL quality report in Msg3 is triggered by eNodeB in RAR, UE report DL quality corresponding to narrowband on which RAR is monitored, and eNodeB should not schedule Msg3/Msg4 MPDCCH to other narrowbands.
Proposal 5: DL quality report corresponding to multiple narrowbands and wideband can be considered at least for non-EDT case.
Proposal 6: If DL quality is carried in RRC signaling, DL quality report is triggered by SIB. Otherwise DL quality is triggered by RAR.

	R1-1813042	Support of Quality report in msg3	Qualcomm Incorporated
Proposal 1: The DL quality reporting for CE mode A uses the same metric as in CE Mode B (i.e., number of repetitions for MPDCCH to achieve BLER of 1%)
Proposal 2: The DL quality reporting in msg3 uses N bits. The set of 2N-1 candidates for Rdesired depends on mpdcch-NumRepetitions-RA for the corresponding coverage level if N<4.
· The value of N is selected depending on feedback from RAN2/RAN4 on overhead/bit availability (RAN2) and UE accuracy (RAN4).
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