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Introduction
In the RAN4#91 meeting, we presented our view on hypothetical MPDCCH parameters for DL quality report in MSG3 [1]. Not much progress was made in RAN4 on this topic. In this paper, we further discuss channel quality reporting in MSG3 and connected mode.
Discussion
In RAN1#97 meeting, the following agreements were made regarding support of quality report [2-4]:

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.


MSG3 quality reporting:
We reiterate our views from the previous meeting regarding CE mode A and B. Per RAN1 agreement, the predefined maximum aggregation level is fixed to 24 for both CE mode A and B. There should not be any ambiguity or conflict with RAN1 agreements to adopt Tables 1 and 2 below for CE mode A and B.
Table 1 MPDCCH transmission parameters for MSG3 downlink quality reporting (CE mode A)
	Parameter
	Value

	DCI format
	6-1A

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	Aggregation level (ECCE)
	L’max = 24 

	M-PDCCH Transmission type
	Distributed



Table 2 MPDCCH transmission parameters for MSG3 downlink quality reporting (CE mode B)
	Parameter
	Value

	DCI format
	6-1B

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	Aggregation level (ECCE)
	L’max = 24 

	M-PDCCH Transmission type
	Distributed



Observation 1. Per RAN1 agreement, for DL quality report in CE mode A and B, the pre-defined maximum aggregation level is fixed to 24. 
Proposal 1. Adopt Table 1 and Table 2 for MPDCCH parameters of MSG3 quality reporting.
As discussed in [1], similar to NB-IoT, the reported MPDCCH repetition level can be derived based on measurements in two periods T1 and T2 in the narrowband(s) which UE monitors:
· T1 is the period before PRACH transmission used for RSRP measurement for enhanced coverage level estimation
· T2 is the period from the beginning of random access response to the beginning of PUSCH for MSG3

Per the agreement in the previous RAN1 meeting, for DL quality report in MSG3, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored. This means that at least the period T2 is confirmed to be applicable for quality report evaluation. 

Observation 2.  Per the agreement in the previous RAN1 meeting, for DL quality report in MSG3, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored. This means that at least the period T2 is confirmed to be applicable for quality report evaluation. 

Proposal 2. Similar to NB-IoT, the reported MPDCCH repetition level and/or aggregation level in MSG3 quality report can be derived based on measurements in two periods T1 and T2 in the narrowband(s) which UE monitors as in the following. T2 period is confirmed to be applicable in RAN1 agreement. Applicability of T1 period is FFS. 
· T1 is the period before PRACH transmission used for RSRP measurement for enhanced coverage level estimation
· T2 is the period from the beginning of random access response to the beginning of PUSCH for MSG3

Further details such as the accuracy requirements and report mapping are pending further agreements in RAN1/2. Up to 8 bits appear to be possible for report mapping with fixed range. Although an 8-bit mapping table consisting of 64 candidates is an overkill for quality reporting, it can be split into two 4-bit segments if RAN1/2 agrees to report both preferred narrowband and wideband qualities in the same report (Alternative 2). Nevertheless, RAN4 should wait for further progress in RAN1/2 to be able to proceed further with report mapping and accuracy requirements.  
Quality reporting in connected mode:
The assumptions about max aggregation level in channel quality reporting described in Observation 1 applies to both IDLE mode and connected mode. Hence, the hypothetical MPDCCH profiles proposed in Proposal 1 should readily apply to connected mode quality reporting as well. 

Proposal 3. Adopt Table 1 and Table 2 for MPDCCH parameters of connected mode quality reporting. 
However, further progress on evaluation period, report mapping, and accuracy requirements cannot be made in RAN4 until they are further discussed in RAN1/2.
Conclusions
Observation 1. Per RAN1 agreement, for DL quality report in CE mode A and B, the pre-defined maximum aggregation level is fixed to 24. 
[bookmark: _GoBack]Proposal 1. Adopt Table 1 and Table 2 for hypothetical MPDCCH parameters of MSG3 quality reporting.
Table 1 MPDCCH transmission parameters for MSG3 downlink quality reporting (CE mode A)
	Parameter
	Value

	DCI format
	6-1A

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	Aggregation level (ECCE)
	L’max = 24

	M-PDCCH Transmission type
	Distributed



Table 2 MPDCCH transmission parameters for MSG3 downlink quality reporting (CE mode B)
	Parameter
	Value

	DCI format
	6-1B

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	Aggregation level (ECCE)
	L’max = 24 

	M-PDCCH Transmission type
	Distributed



Observation 2.  Per the agreement in the previous RAN1 meeting, for DL quality report in MSG3, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored. This means that at least the period T2 is confirmed to be applicable for quality report evaluation. 

Proposal 2. Similar to NB-IoT, the reported MPDCCH repetition level and/or aggregation level in MSG3 quality report can be derived based on measurements in two periods T1 and T2 in the narrowband(s) which UE monitors as in the following. T2 period is confirmed to be applicable in RAN1 agreement. Applicability of T1 period is FFS. 
· T1 is the period before PRACH transmission used for RSRP measurement for enhanced coverage level estimation
· T2 is the period from the beginning of random access response to the beginning of PUSCH for MSG3

Proposal 3. Adopt Table 1 and Table 2 for MPDCCH parameters of connected mode quality reporting. 
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