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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#95, we agreed the following:
Agreement
[bookmark: _Hlk529949203]For CE mode A (PRACH CE level 0, 1), the downlink channel quality is the repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1% 

Agreement
DL quality report is transmitted via higher layer signaling, e.g. MAC CE or RRC message

This contribution discusses some remaining issues on Quality Report in Msg3.  

2. Discussions
In the previous meeting, it was agreed that the DL Quality Report is transmitted using higher layer signaling.  In NB-IoT, the quality report (hypothetical MPDCCH repetition) is transmitted as part of a RRC message either with a granularity of 2 bits or 4 bits.  Rather than define new MAC CE fields, eMTC can follow NB-IoT and use RRC messages to carry the DL Quality Report.  
Proposal 1: The DL Quality Report over Msg3 is transmitted via RRC message.

In eMTC, there is 1 spare bit in the RRCConnectionRequest and RRCConnectionResumeRequest messages, which can be used to carry this DL Quality Report.  One way to utilize this 1 bit is to combine the RACH CE level with the DL Quality Report since the RACH CE level determined by the RACH process would provide some information of the UE’s radio condition.  There are 4 RACH CE level and by combining the RACH CE level with the 1 bit DL Quality Report would provide 8 repetition levels.  An example is shown in Table 1.
[bookmark: _Ref1143189]Table 1: Combining RACH CE level with DL Quality Report bit
	RACH CE Level
	DL Quality Report Bit
	Hypothetical MPDCCH Repetition

	0
	0
	1

	0
	1
	2

	1
	0
	4

	1
	1
	16

	2
	0
	32

	2
	1
	64

	3
	0
	128

	3
	1
	256



Observation 1: In eMTC, there is 1 spare bit in the RRCConnectionRequest and RRCConnectionResumeRequest messages to carry the 1 bit DL Quality Report.
Proposal 2: Combine the 4 RACH CE levels with a 1 bit DL Quality Report to provide 8 hypothetical MPDCCH repetition levels.

Alternatively, instead of combining with the RACH CE level, the UE can combine the repetition used for the MPDCCH scheduling the RAR with the 1 bit DL Quality Report.
Another aspect of DL Quality Report is which narrowband the measurement is based on.  In [1], some options are listed:
· 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)

The time between performing a measurement on a specific narrowband (e.g. the RAR MPDCCH narrowband or the Msg4 MPDCCH narrowband) and that measurement being used to choose an MCS / repetition level by the eNodeB will in many cases be larger than the channel coherence time. In this case, there is little point measuring channel quality on a specific narrowband: a measurement that is reflective of general channel conditions is just as useful.
It should be appreciated that the UE needs to perform RSRP measurements to determine its RACH CE level prior to performing a RACH process.  It would be beneficial in terms of power saving that the UE does not need to perform another measurement on a narrowband different to that used for RSRP measurement.  Apart from the last option above (i.e. up to UE implementation), all other options may lead to UE performing measurements on a narrowband that is different to that used for RSRP. Hence, the narrowband that the UE uses is the same narrowband that the UE uses for RSRP measurement.
[bookmark: _GoBack]Proposal 3: The narrowband used for measurement for the DL Quality Report is the same narrowband used for RSRP measurements.

3. Conclusion
In this contribution we discuss remaining issues on DL Quality Report on Msg3.  We observe the following:
Observation 1: In eMTC, there is 1 spare bit in the RRCConnectionRequest and RRCConnectionResumeRequest messages to carry the 1 bit DL Quality Report.

We therefore propose the following:
Proposal 1: The DL Quality Report over Msg3 is transmitted via RRC message.
Proposal 2: Combine the 4 RACH CE levels with a 1 bit DL Quality Report to provide 8 hypothetical MPDCCH repetition levels.
Proposal 3: The narrowband used for measurement for the DL Quality Report is the same narrowband used for RSRP measurements.
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