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Introduction
In the RAN4#90 meeting, a Way Forward was agreed for RRM aspects of R16 eMTC enhancements [1]. In particular, the following was agreed with respect to MSG3 quality reporting:
Channel quality report in Msg3
· The framework of NB-IoT requirements for channel quality report in Msg3 is re-used for eMTC
· The detailed requirements for eMTC are discussed based on further agreements from RAN1/2.
· RAN4 to consider the difference between NB-IoT and eMTC , for example for the following aspects:
· hypothetical MPDCCH parameters and the evaluation period
· report mapping
· measurement accuracy
· RAN4 to discuss whether to specify requirements for aperiodic quality report in connected mode using same quality definition as in IDLE mode Msg3 based on further agreements from RAN1/2


In this paper, we propose the hypothetical MPDCCH parameters for MSG3 quality reporting in CE mode A and B. 
Discussion
In RAN1#96 meeting, the following agreements were made regarding support of quality report in MSG3 [2-3]:
Agreement
For DL quality report in Msg3:
· If frequency hopping for MPDCCH is enabled, at least wideband DL quality is reported.
· Wideband DL quality is calculated assuming transmission on all narrowband(s) to which the derived repetition number and/or aggregation level relates.
· FFS if additionally reports DL quality on a preferred narrowband and/or position of the preferred narrowband.
· If frequency hopping for MPDCCH is disabled, DL quality based on one narrowband is reported.


Agreement:
For DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1):
· If the repetition number in DL quality information is larger than 1, only repetition number is reported with pre-defined maximum aggregation level;
· If the repetition number in DL quality information equals to 1, FFS between: 
· Only aggregation level is reported with pre-defined repetition number equals to 1
· Repetition number equals to 1 is reported with pre-defined [maximum] aggregation level

Hypothetical MPDCCH parameters for MSG3:
Per the agreement in WF, the framework for NB-IoT channel quality report in MSG3 is re-used for eMTC. In NB-IoT channel quality reporting, the hypothetical NPDCCH parameters are specified in Section 6.6.2.6 [4]. The NPDCCH transmission parameters in Table 6.6.2.6-1 is identical with those of NB-IoT RLM in Table 7.23.3-1 of Section 7.23.2 [4] except that NPDCCH parameters for MSG3 does not have maximum NPDCCH repetition level (Rmax) since it is supposed to be measured by the UE during the specified evaluation periods and then reported.
Observation 1. The hypothetical NPDCCH parameters for NB-IoT MSG3 quality reporting in Table 6.6.2.6-1 of [4] is identical to hypothetical NPDCCH parameters for NB-IoT RLM in Table 7.23.3-1 except for missing Rmax which is supposed to be measured and reported by the UE. 
We believe similar approach should be taken for hypothetical MPDCCH parameters for MSG3 quality reporting in eMTC. MPDCCH parameters for RLM for UE category M1 is specified in Table 7.19.2-1 of Section 7.19.2 for CE mode A and Table 7.19.4-1 of Section 7.19.4 for CE mode B. Based on these parameters, we propose Table 1 and Table 2 below 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] Note1

	M-PDCCH Transmission type
	Distributed

	NOTE 1:	L’max and L’max-2 is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. L’max-2 is the aggregation level two levels below L’max, and L’max-2 is 8, 4 and 2, if numberPRB-Pairs is 6, 4 and 2, respectively.



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] Note1

	M-PDCCH Transmission type
	Distributed

	NOTE 1:	L’max and L’max-2 is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. L’max-2 is the aggregation level two levels below L’max, and L’max-2 is 8, 4 and 2, if numberPRB-Pairs is 6, 4 and 2, respectively.



In both of the above tables, we propose to use maximum aggregation level (L’max = [24]) for the following reasons:
· [bookmark: _GoBack]Before RRC connection setup, the number of PRB pairs for MPDCCH is 6 which equals to one full narrowband. Per [4], for Type1-MPDCCH and Type2-MPDCCH common search space, the number of PRS-pairs in MPDCCH-PRB-set is 2+4 PRB-pairs 
· By selecting  L’max = [24], UE has room to report lower aggregation levels in case repetition number is equal to 1.

Observation 2. Tables 1 and 2 list MPDCCH parameters for MSG3 quality reporting for CE mode A and B based on MPDCCH parameters for RLM. Maximum aggregation level of 24 is proposed since number of PRB pairs for MPDCCH is 6 before RRC connection setup and it also provides the benefit of being able to report lower aggregation levels in case repetition number is equal to 1. 
Proposal 1. Adopt Table 1 and Table 2 for MPDCCH parameters of MSG3 quality reporting.
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

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 is pending further agreements in RAN1/2.
Conclusions
Observation 1. The hypothetical NPDCCH parameters for NB-IoT MSG3 quality reporting in Table 6.6.2.6-1 of [4] is identical to hypothetical NPDCCH parameters for NB-IoT RLM in Table 7.23.3-1 except for missing Rmax which is supposed to be measured and reported by the UE. 
Observation 2. Tables 1 and 2 list MPDCCH parameters for MSG3 quality reporting for CE mode A and B based on MPDCCH parameters for RLM. Maximum aggregation level of 24 is proposed since number of PRB pairs for MPDCCH is 6 before RRC connection setup and it also provides the benefit of being able to report lower aggregation levels in case repetition number is equal to 1. 
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] Note1

	M-PDCCH Transmission type
	Distributed

	NOTE 1:	L’max and L’max-2 is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. L’max-2 is the aggregation level two levels below L’max, and L’max-2 is 8, 4 and 2, if numberPRB-Pairs is 6, 4 and 2, respectively.



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] Note1

	M-PDCCH Transmission type
	Distributed

	NOTE 1:	L’max and L’max-2 is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. L’max-2 is the aggregation level two levels below L’max, and L’max-2 is 8, 4 and 2, if numberPRB-Pairs is 6, 4 and 2, respectively.



Proposal 1. Adopt Table 1 and Table 2 for MPDCCH parameters of MSG3 quality reporting.
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
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