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In this contribution, we discuss and clarify the configurations of MPDCCH performance improvement in PUR procedure. And the relevant proposals are provided.
2. Discussion
1 
2 
In Rel-16 eMTC, MPDCCH performance improvement by using CRS and transmission in preconfigured UL resources are optional capabilities for UE. MPDCCH performance improvement is supported in idle and connected mode and PUR is supported in idle mode. Applying MPDCCH performance improvement to PUR can improve the detection performance of DCI for UL grant without additional UE complexity. Therefore, for the UE with these two capabilities, MPDCCH performance improvement by using CRS can be used in PUR procedure. Further, for a BL/CE UE, whether to support MPDCCH performance improvement in PUR can be indicated by the existing Rel-16 PUR and MPDCCH capability signaling or by new dedicated capability signaling.
Proposal 1: MPDCCH performance improvement by using CRS can be used in PUR procedure.
In MPDCCH performance improvement, the mapping type between DMRS and CRS ports for distributed transmission is defined as predefined mapping, as shown in Subclause 6.8B.5 of TS36.211 [1]. And the mapping type for localized transmission is indicated by higher layer parameters from three mapping types, i.e. predefined mapping, CSI-based mapping and reciprocity-based mapping. For PUR, CSI report and reciprocity are not supported since there is no CSI measurement in idle mode. So, when MPDCCH performance improvement is configured for PUR, predefined mapping between DMRS and CRS ports should be used for both distributed and localized transmission.
Proposal 2: Predefined mapping between DMRS and CRS ports should be used when MPDCCH performance improvement is configured for PUR.
Moreover, since PUR is independently configured by higher layers, it needs to be considered whether to add the parameters with respect to MPDCCH performance improvement in PUR configurations. According to the latest 36.331 [2], the higher layer parameters for MPDCCH performance improvement include cell-specific powerratio, UE-specific powerratio and localizedMappingType. The details are show as follows. 
CRS-ChEstMPDCCH-Config information elements
-- ASN1START

CRS-ChEstMPDCCH-ConfigCommon-r16 ::=		SEQUENCE {
	powerRatio-r16			ENUMERATED {dB-4dot77, dB-3, dB-1dot77, dB0, dB1, dB2, dB3, dB4dot77}
}

CRS-ChEstMPDCCH-ConfigDedicated-r16 ::=		CHOICE {
	release		NULL,
	setup 		SEQUENCE {
		powerRatio-r16		ENUMERATED {dB-4dot77, dB-3, dB-1dot77, dB0, dB1, dB2, dB3, dB4dot77}	OPTIONAL, -- Cond setup
		localizedMappingType-r16		ENUMERATED {predefined, csi-Based, reciprocityBased}		DEFAULT	predefined
	}
}

-- ASN1STOP
Because predefined mapping between DMRS and CRS ports is used in PUR, parameter localizedMappingType is not required. 
Parameter powerratio is used to indicate the power ratio between CRS and DMRS of MPDCCH. When the power ratio is indicated by cell-specific powerratio, all the UEs are configured with the same transmit power for MPDCCH transmission. And cell-specific powerratio is informed by SIB2 and does not need to be introduced in PUR dedicated configurations.
Besides cell-specific powerratio, RAN2 defines UE-specific powerratio in order to flexibly configure MPDCCH transmit power between UEs. For example, eNB can configure higher transmit power for the UE with extreme coverage and lower transmit power for the UE with normal coverage. If this UE-specific parameter is not defined for power ratio, for the UE with extreme coverage, eNB has to increase the number of MPDCCH repetitions to ensure transmission efficiency, but larger repetitions will increase UE power consumption. And for the UE with normal coverage, the transmit power may be too large to cause interference. Thus, if MPDCCH performance improvement is enabled in RRC_IDLE for BL/CE UEs capable of MPDCCH performance improvement, it can be considered to add UE-specific parameter powerratio in PUR configurations.
Proposal 3: UE-specific parameter powerratio is added in PUR configurations if MPDCCH performance improvement is configured for PUR.
3. Conclusion
In this contribution, we discuss the configurations of MPDCCH performance improvement in PUR. And the relevant proposals are provided as below:
Proposal 1: MPDCCH performance improvement by using CRS can be used in PUR procedure.
Proposal 2: Predefined mapping between DMRS and CRS ports should be used when MPDCCH performance improvement is configured for PUR.
Proposal 3: UE-specific parameter powerratio is added in PUR configurations if MPDCCH performance improvement is configured for PUR.
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