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[bookmark: _Ref129681832]In RAN1#97 meeting [3], the following agreements were achieved for the DL quality report in MSG3.
	Agreement
· Specify DL quality information with up to 8 bits for DL quality report in at least
· Msg3 report for EDT case
· Msg3 report for connected mode
· Fixed range of DL quality information is defined for DL quality report with up to 8 bits
Agreement
For both DL quality report in Msg3 in IDLE mode and DL quality report in connected mode:
· Confirm the following working assumption:
· For DL quality report in CE mode A (PRACH CE level 0, 1), the pre-defined maximum aggregation level is fixed to 24.
· For DL quality report in CE mode B (PRACH CE level 2, 3), the pre-defined maximum aggregation level is fixed to 24.
Agreement
Confirm the following working assumption:
· For DL quality report in Msg3 for IDLE mode UEs, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored.
Agreement
For DL quality report in connected mode, the mechanism for triggering is based on one or more of the following:
· DCI (e.g. UL grant, PDCCH order)
· MAC CE
Agreement
For IDLE mode DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1) with up to 8 bits, if the repetition number in DL quality information equals to 1, select one between the following alternatives in RAN1#98 meeting:
· Alternative 1: Repetition number =1 is reported with aggregation level 
· Alternative 2: Repetition number =1 is reported assuming aggregation level of 24
Agreement
For IDLE mode DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1) with up to 8 bits, if frequency hopping for MPDCCH is enabled, select one between the following alternatives in RAN1#98 meeting:
· Alternative 1: Only wideband DL quality is reported.
· Alternative 2: DL quality on a preferred narrowband and position of the preferred narrowband are reported in addition to wideband DL quality.
The preferred narrowband is selected within the set of narrowband(s) on which wideband DL quality is measured.
For further discussion
· Specify DL quality information with the following size for DL quality report in Msg3 for non-EDT case
· Up to 8 bits if there is enough room in the scheduled TBS, otherwise 2 bits
· Fixed range of DL quality information is defined for DL quality report with up to 8 bits
· Adaptive range of DL quality information is defined for DL quality report with up to 2 bits
· FFS details


In RAN2 #105 [5] the following agreements were achieved.
	UE reports at most one DL quality measurement in Msg3 transmission. This is pending RAN1 agreement.
For EDT, new MAC CE will be defined to report the channel quality in Msg3. FFS whether an LCID (lowest priority) or eLCID is used.
Channel quality in Msg3 is reported with no explicit differentiation on whether the measurement was made in T1 or T2.


In this contribution, we will discuss the remaining issues related to the channel quality reporting in MSG3 and that in connected mode.
Discussion
Channel quality metrics
Type of report
In RAN2#105 meeting, it has been agreed that UE reports at most one DL quality measurement in Msg3 transmission. Therefore, when frequency hopping is enabled, only wideband DL channel quality is report and no additional DL report is included in MSG3.
Proposal 1: If frequency hopping for MPDCCH is enabled, only wideband DL quality is reported.
Channel quality report size
The DL quality information with up to 8 bits has been agreed to be specified if there is enough room in the scheduled TBS. Since 2 bits channel quality report has been adopted in NB-IoT and it has shown to be beneficial for scheduling, the quality information with 2 bits can also be supported for LTE-MTC.
Proposal 2: The DL quality information with 2 bits is supported.
Reporting content
For idle mode channel quality report in Msg3 in CE mode A, if the repetition number in DL quality information equals to 1, there are the following alternatives:
· Alternative 1: Repetition number =1 is reported with aggregation level 
· Alternative 2: Repetition number =1 is reported assuming aggregation level of 24
As analyzed in [6], the original purpose of downlink channel quality report is to provide some rough information to the network to determine a set of proper RRC parameters rather than to be used for link adaptation. Therefore, there is little use in reporting the aggregation levels. In addition, it is better to give a unified design for both CE mode A and CE mode B.
Proposal 3: For IDLE mode DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1), if the repetition number in DL quality information equals to 1, Repetition number =1 is reported assuming aggregation level of 24.
Triggering mechanism
Triggering mechanism for contention-based RACH
In order to provide a stable and accurate DL channel quality report, it has been agreed that enabling of DL quality report is indicated in SIB. However, there may be no need for the UEs with very good channel quality to report, which can be estimated in MSG1, so it is beneficial to trigger whether the DL quality report is included in MSG3 in RAR for CEMode A UEs.
Proposal 4: Including of the DL channel quality in MSG3 is triggered in RAR for CEMode A UEs.
Triggering mechanism in connected mode
For DL quality report in connected mode, the following two triggering options are proposed:
· Option 1: DCI (e.g. UL grant, PDCCH order)
· Option 2: MAC CE
Based on the WID, only aperiodic quality report is to be specified in connected mode, so the delay between the triggering and the quality report should be as short as possible. The MAC CE triggered channel quality report is less flexible and will introduce large delay compared to the DCI triggered channel quality report. Since CQI has been defined for CEModeA UEs and it is triggered via DCI, the CSI request filed can be reused to trigger channel quality report. For CEmodeB a CSI request field can be added to the DCI. 
Proposal 5: The DL channel quality report in connected mode is triggered by DCI.
Measurement resource definition
Since the DL channel quality report is designed mainly for the MPDCCH scheduling MSG3/MSG4, the measured frequency resources should at least include the narrowband used for the MPDCCH of MSG3/4. However, the narrowbands allocated to the MPDCCH of MSG3/MSG4 and RAR can be different and the UE cannot exactly know which narrowband is to be used for the MPDCCH of MSG4 until MSG2 is correctly decoded. As shown in Table 6.2-B and 6.2-H specified in 36.213 [2], four and eight possible MSG3/4 MPDCCH narrowbands are defined relative to the narrowbands used by RAR for non-EDT scenario and for CEMode B in EDT scenario, respectively. All the narrowbands across the system bandwidth can be used by MSG3/4 MPDCCH for CEMode A in EDT scenario. So the UE has to measure all the possible narrowbands before MSG2 is correctly decoded. This largely limits the average measurement duration of each potential narrowband and will have negative impact on the measurement accuracy. For example, if the total measurement duration between the DL synchronization and MSG3 is T, then only T/4 can be allocated to each potential narrowband in non-EDT scenario for channel quality measurement. 
Table 6.2-B: Msg3/4 MPDCCH Narrowband Value for CEmodeA and CEmodeB.
	Value of 'Msg3/4 MPDCCH narrowband index'
	Msg3/4 MPDCCH Narrowband
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Table 6.2-H: Msg3/4 MPDCCH Narrowband Value for CEmodeB and EDT.
	Value of 'Msg3/4 MPDCCH narrowband index'
	Msg3/4 MPDCCH Narrowband
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The following options can be considered to determine the measured narrowband(s) in advance and increase the measurement duration thus the measurement accuracy of each potential narrowband.
· Option 1: Inform the narrowband used for MPDCCH of MSG3/MSG4 in SIB.
· Option 2: Predefine a mapping rule between the narrowband used for MPDCCH of MSG3/MSG4 and the transmission resources used for RAR.
· Option 3: Define a sub-set of narrowbands possibly used for MPDCCH of MSG3/MSG4 in SIB and indicated the actual used narrowband in RAR.
For option 1, all the MPDCCH of MSG4 will use the same narrowband, which may cause collisions. So option 2 and 3 are preferred. For option 2, once the preamble index is selected, the narrowband used for MPDCCH of MSG4 is determined. But the relationship between the narrowband determined by the preamble index and the narrowband indicated by the RAR should be carefully defined to avoid collision.  As to option 3, the UE still needs to measure all the configured narrowbands, but the number of measured narrowbands can be further reduced. For example, if a sub-set consisting of two narrowbands is configured, the measurement duration can be extended to T/2, which is doubled compared to the non-EDT scenario. The actual used narrowband for MPDCCH of MSG3/MSG4 is within the predefined narrowband sub-set.
Proposal 6: A set of narrowbands is indicated in SIB for measurements to derive the DL quality report and the set of narrowbands is a sub-set of narrowbands possibly used for MPDCCH of MSG3/MSG4.
Conclusions
In this contribution, the remaining issues related to channel quantity reporting in MSG3 are discussed. We have the following proposals:
Proposal 1: If frequency hopping for MPDCCH is enabled, only wideband DL quality is reported.
Proposal 2: The DL quality information with 2 bits is supported.
Proposal 3: For IDLE mode DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1), if the repetition number in DL quality information equals to 1, Repetition number =1 is reported assuming aggregation level of 24.
Proposal 4: Including of the DL channel quality in MSG3 is triggered in RAR for CEMode A UEs.
Proposal 5: The DL channel quality report in connected mode is triggered by DCI.
Proposal 6: A set of narrowbands is indicated in SIB for measurements to derive the DL quality report and the set of narrowbands is a sub-set of narrowbands possibly used for MPDCCH of MSG3/MSG4.
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