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Introduction
In the RAN4#90-Bis meeting, we presented our view on hypothetical MPDCCH parameters for DL quality report in MSG3 [1] which was partially captured in Way Forward [2]. Our proposal for hypothetical MPDCCH parameters conforms with agreements and working assumptions in RAN1#96-Bis. In this paper, we further discuss channel quality reporting in MSG3 and connected mode.
Discussion
In RAN1#96-Bis meeting, the following agreements were made regarding support of quality report [3-4]:

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

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.




MSG3 quality reporting:
Per the agreement in WF, the MPDCCH parameter for DL quality report in MSG3 is based on MPDCCH parameters for RLM. The only remaining part which was not yet agreed is the aggregation level. However, per RAN1#96-Bis 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. In CE mode B, the repetition number is larger than 1. Hence, in both CE mode A and B, the aggregation level for MSG3 quality reporting can be set to 24. Tables 1 and 2 below can be used for hypothetical parameters.
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 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. In CE mode B, the repetition number is larger than 1. Hence, in both CE mode A and B, the aggregation level for MSG3 quality reporting can be set 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 working assumption in 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 at least partially is confirmed to be applicable for quality report evaluation. 

Observation 2.  Per the working assumption in 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 at least partially is confirmed to be applicable for quality report evaluation. 

Proposal 2. Similar to NB-IoT, the reported MPDCCH repetition level and/or aggregation 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

Further details such as the accuracy requirements and report mapping are pending further agreements in RAN1/2.
Quality reporting in connected mode:
The discussion in RAN1 for quality reporting in connected mode has only recently begun. The few agreements thus far are:
· DL quality is with respect to USS for both CE mode A and CE mode B.
· DL quality is measured at least on narrowband(s) on which MPDCCH of USS is monitored.
· DL quality report in connected mode is configured by UE-specific RRC signaling.
· For DL quality report in connected mode, DL quality is transmitted via higher layer signaling, e.g. MAC CE or RRC message.

Further details on how DL quality report in connected mode is supposed to be activated, how UE should evaluate channel quality, and when/how UE should report the channel quality are FFS. Hence, RAN4 cannot make any progress until these details are worked out.

Observation 3. Progress in RAN4 on DL quality report for connected mode is pending RAN1 further discussions.
Conclusions
Observation 1. Per RAN1 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. In CE mode B, the repetition number is larger than 1. Hence, in both CE mode A and B, the aggregation level for MSG3 quality reporting can be set to 24.
Proposal 1. Adopt Table 1 and Table 2 for 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 working assumption in 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 at least partially is confirmed to be applicable for quality report evaluation. 

Proposal 2. Similar to NB-IoT, the reported MPDCCH repetition level and/or aggregation 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

Observation 3. Progress in RAN4 on DL quality report for connected mode is pending RAN1 further discussions.
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