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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN#96bis, we made the following working assumption and agreements:
Agreement
· DL quality report in Msg3 in IDLE mode and DL quality report in connected mode are configured separately.
· DL quality report in Msg3 in IDLE mode is configured per PRACH CE level or per CE mode in the SI.
· DL quality report in connected mode is configured by UE-specific RRC signaling.

Agreement
· For DL quality report in connected mode, DL quality is transmitted via higher layer signaling, e.g. MAC CE or RRC message.

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 channel quality report in Msg3, RAN1 send LS to RAN2 requesting the following information: 
· Number(s) of available bits for the quality reporting in Msg3
· Whether the quality report in Msg3 is transmitted in RRC or MAC CE
Send LS to RAN2 and CC RAN4. Ask, from RAN2, perspective, whether the above might be different for different cases. Include as part of LS to be handled in the NB-IoT agenda item.

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.

This contribution discusses some further considerations on support of quality report in message 3.  
2. Discussions
The DL quality report via Msg3 reports the number of repetitions for a hypothetical MPDCCH assuming an AL=24.  There are 9 possible MPDCCH repetition values, i.e. {1, 2, 4, 8, 16, 32, 64, 128, 256} thereby requiring 4 bits to indicate one of these 9 MPDCCH repetition values.
Observation 1: 4 bits are required to indicate 9 possible MPDCCH repetition values {1, 2, 4, 8, 16, 32, 64, 128, 256}.

In the reply LS from RAN2 [1], the number of bits available for DL quality report on Msg3 depends on whether EDT is used.  When UL EDT is used, the quality report is carried by MAC CE and the number of bits available for this report is 8 bits.  When UL EDT is not used, the RRC is used to carry the quality report and it further 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.  Since PRACH partitioning is used to identify a UE that is capable of EDT, the eNB is aware that 8 bits are available for the DL quality report and the UE can indicate any of the 9 possible MPDCCH repetition values.   However, PRACH partitioning is not used to identify whether a non-EDT UE is capable of providing DL quality report and so the DL quality report depends on the scheduled TBS.  The eNB can always schedule 72 bits for Msg3 for non-EDT case but this may increase the number of repetitions unnecessarily.  Hence, for the non-EDT case, the UE may not have more than 2 bits for the DL quality report, which is not sufficient to indicate one of the 9 possible MPDCCH repetition values.
Observation 2: For non-EDT case, the UE may not have more than 2 bits to indicate one of 9 possible MPDCCH repetition values for the DL quality report.

For the case where only 2 bits are available, the MPDCCH repetition can be jointly coded with 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 value 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 1: For the 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.

The DL quality report gives a general channel condition rather than one that tracks fast fading, i.e. it does not need to be precise.  Hence, it is sufficient to use a pre-defined AL = 24 for the case where the reported MPDCCH repetition = 1.  That is we can confirm the following Working Assumption on fixing the pre-defined AL to 24.
[bookmark: _GoBack]Proposal 2: Confirm the following working assumption (i.e. make it into an agreement):
· For DL quality report in CE mode A (PRACH CE level 0, 1), the pre-defined maximum aggregation level is fixed to 24.

3. Conclusion
In this contribution we discuss some remaining aspects of providing DL quality report via Msg3.  We observe the following:
Observation 1: 4 bits are required to indicate 9 possible MPDCCH repetition values {1, 2, 4, 8, 16, 32, 64, 128, 256}.
Observation 2: For non-EDT case, the UE may not have more than 2 bits to indicate one of 9 possible MPDCCH repetition values for the DL quality report.

We therefore propose the following:
Proposal 1: For the 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 2: Confirm the following working assumption (i.e. make it into an agreement):
· For DL quality report in CE mode A (PRACH CE level 0, 1), the pre-defined maximum aggregation level is fixed to 24.
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