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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#97, we made the following working assumption and agreement:
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


This contribution provides further considerations on supporting quality report over Message 3 in idle mode.  
2. Discussions 
For idle mode, the number of bits available for DL quality report in Msg3 for a non-EDT UE depends on the scheduled TBS for Msg3.  Here the available bits to carry this DL quality report are 2 bits and 8 bits for Msg3 TBS of 56 bits and 72 bits respectively [1].  Unlike EDT where PRACH partitioning is used to identify an EDT-supporting UE, there is no way for the eNB to determine whether a non-EDT UE supports DL quality report in Msg3 or not.  The eNB can always schedule 72 bits for Msg3 for every non-EDT UE just in case it supports DL quality report in Msg3 but this may increase the number of repetitions unnecessarily.  The eNB should have the flexibility to schedule a 56 bit TBS or 72 bit TBS for Msg3 and hence for the non-EDT case, the DL quality report in Msg3 can be 8 bits or 2 bits.  
Proposal 1: For the non-EDT case, the DL quality report in Msg3 can be 8 bits or 2 bits depending on the scheduled TBS.

The number of different MPDCCH repetitions is {1, 2, 4, 8, 16, 32, 64, 128, 256} which needs 4 bits to indicate one of these 9 different repetition levels.  Hence, the 2 bit DL quality report cannot cover the entire range of possible MPDCCH repetition levels.  An adaptive range of MPDCCH repetition levels can be used where the range of MPDCCH levels depends on another parameter.  One proposed parameter is the RACH CE level [2]. That is, the 2 bits would indicate 4 repetition values which is a subset of the 9 possible MPDCCH repetition values and the values in this subset is dependent upon the RACH CE level.  An example is shown in Table 1 where the 2 bit DL quality report indicates different repetition values depending upon the RACH CE level.  This takes advantage that a UE in CE Level 0 is unlikely to report a high MPDCCH repetition value such as 256 and vice-versa for a UE in CE Level 3.  Hence, the full 9 possible MPDCCH repetition values are not required.  It should also be noted that the DL quality report is independently configured per RACH CE level and hence the subset of MPDCCH repetitions for each CE level can be part of this configuration.

[bookmark: _Ref7454350]Table 1: 2 bit DL quality report jointly coded with RACH CE level
	Quality Report
(2 bits)
	Hypothetical MPDCCH Repetition

	
	CE Level 0
	CE Level 1
	CE Level 2
	CE Level 3

	00
	1
	4
	16
	32

	01
	2
	8
	32
	64

	10
	4
	16
	64
	128

	11
	8
	32
	128
	256



Proposal 2: For the idle mode non-EDT case where 2 bits are used for the DL quality report, the repetition value is jointly coded with the RACH CE level such that each state in the 2 bits report indicates a different MPDCCH repetition value depending upon the RACH CE level.

In idle mode when frequency hopping is enabled, the DL quality report is based on wideband measurements.  For the case where 8 bits are available in CE Mode A (RACH CE level 0 & 1), there is a proposal [3] to also report the quality of a preferred narrowband and the location of this narrowband.  Since this preferred narrowband report is only available for CE Mode A where we do not expect a lot of repetitions, the benefit isn’t clear.  Therefore we have a preference to report only the wideband measurements for all cases.
Proposal 3: 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, only wideband DL quality is reported.

In addition to performing measurement on the narrowband used by MPDCCH to schedule RAR, there are proposals to measure and report the quality of other narrowbands such as those used for MPDCCH scheduling ReTx for Msg3 and Msg4 [4], [5].  Requiring the UE to perform additional measurements would consume more battery power.  The DL quality measurement is likely performed prior to PRACH and so it is a long term measurement of the UE’s radio condition and hence a wideband measurement would provide sufficient information for the scheduler.  These additional narrowband measurements do not add significant benefit.
Proposal 4: For idle mode, only the narrowband for MPDCCH scheduling RAR is used for DL quality report.  No additional narrowband is used.

For idle mode, the DL quality report in Msg3 is configured per RACH CE level in the SI and hence, the enabling of this feature can be indicated in the SI.  There are proposals that this report is further triggered in the UL grant of the RAR [4].  It isn’t clear what the benefit of a further triggering mechanism is since once enabled in the SI, the UE will have to perform this measurement as the UE do not know whether the eNB would trigger for the measurement in the RAR or not.  Also, it isn’t clear how the eNB decides whether a UE should provide the DL quality report or not since the only indication the eNB has is the PRACH from the UE (prior to sending the RAR).  Furthermore, there are not extra fields in the RAR of CE Mode B to indicate this trigger.  Since the benefit of this trigger is not clear, we prefer that the UE always include the DL quality report in Msg3 once this feature is enabled in the SI.
[bookmark: _GoBack]Proposal 5: The DL quality report is always sent in Msg3 when it is enabled in the SI.  There is no additional triggering required once it is enabled.

3. Conclusion
In this contribution, we discuss some considerations in supporting DL quality report in Msg3.  We propose the following:
Proposal 1: For the non-EDT case, the DL quality report in Msg3 can be 8 bits or 2 bits depending on the scheduled TBS.
Proposal 2: For the idle mode non-EDT case where 2 bits are used for the DL quality report, the repetition value is jointly coded with the RACH CE level such that each state in the 2 bits report indicates a different MPDCCH repetition value depending upon the RACH CE level.
Proposal 3: 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, only wideband DL quality is reported.
Proposal 4: For idle mode, only the narrowband for MPDCCH scheduling RAR is used for DL quality report.  No additional narrowband is used.
Proposal 5: The DL quality report is always sent in Msg3 when it is enabled in the SI.  There is no additional triggering required once it is enabled.
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