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Introduction
In couple meetings ago, RAN4 has replied LS to RAN2 on how to count the measurement objects (MO) if they are configured separately from MN and SN in EN-DC. In last meeting, there was an approved WF in [1], as duplicated as below,
	· When MN and SN configure measurement objects to the same carrier frequency layer, RAN4 shall define whether the two measurement objects are counted as one or two layers. Aspects to be further studied include
· Focus on SSB-based measurement. FFS CSI-RS
· Same or different SMTC configuration
· Same or different SCS
· Other aspects are not precluded


In this contribution, we discuss the issues raised in the WF[1].
Discussion
Before going into the detailed parameters in the MO configuration, the methodology of determine the layer number or MO number shall comply with the measurement efforts UE used for the corresponding measurement activities, that is, as long as additional UE measurement efforts are needed for two MOs compared with that for single MO, then those two MOs shall be counted as two layers for UE measurement capability requirement and measurement requirement design.  
Proposal 1: As long as additional UE measurement efforts are needed for two MOs compared with that for single MO, then those two MOs shall be counted as two layers for UE measurement capability requirement and measurement requirement design.  
In RAN2 the configuration of the MO for SSB based measurement can be found in the following IEs:
	SSB-ConfigMobility::= 	SEQUENCE {
		--Only the values 15, 30 or 60 kHz  (<6GHz), 60 or 120 kHz (>6GHz) are applicable
		subcarrierSpacing                    SubcarrierSpacing,
		-- The set of SS blocks to be measured within the SMTC measurement duration. 
		-- Corresponds to L1 parameter 'SSB-measured' (see FFS_Spec, section FFS_Section)
		-- When the field is absent the UE measures on all SS-blocks 
		-- FFS_CHECK: Is this IE placed correctly.
		ssb-ToMeasure							SetupRelease { SSB-ToMeasure }								OPTIONAL,	-- Need M

	-- Indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell:
	useServingCellTimingForSync				BOOLEAN,
																									
	-- Primary measurement timing configuration. Applicable for intra- and inter-frequency measurements. 
	smtc1									SEQUENCE {
		-- Periodicity and offset of the measurement window in which to receive SS/PBCH blocks. 
		-- Periodicity and offset are given in number of subframes.
		-- FFS_FIXME: This does not match the L1 parameter table! They seem to intend an index to a hidden table in L1 specs. 
		-- (see 38.213, section REF):
		periodicityAndOffset					CHOICE {
			sf5										INTEGER (0..4),
			sf10									INTEGER (0..9),
			sf20									INTEGER (0..19),
			sf40									INTEGER (0..39),
			sf80									INTEGER (0..79),
			sf160									INTEGER (0..159)
		},
		-- Duration of the measurement window in which to receive SS/PBCH blocks. It is given in number of subframes 
		-- (see 38.213, section 4.1)
		duration								ENUMERATED { sf1, sf2, sf3, sf4, sf5 }
	},
	-- Secondary measurement timing confguration for explicitly signalled PCIs. It uses the offset and duration from smtc1.
	-- It is supported only for intra-frequency measurements in RRC CONNECTED. 
	smtc2 									SEQUENCE {
		-- PCIs that are known to follow this SMTC.
		pci-List								SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId		OPTIONAL,	-- Need M
		-- Periodicity for the given PCIs. Timing offset and Duration as provided in smtc1.
		periodicity								ENUMERATED {sf5, sf10, sf20, sf40, sf80, sf160, spare2, spare1}
	}																										OPTIONAL,-- Cond IntraFreqConnected
	ss-RSSI-Measurement							SEQUENCE {
		measurementSlots							CHOICE {
			kHz15										BIT STRING (SIZE(1)),
			kHz30										BIT STRING (SIZE(2)),
			kHz60										BIT STRING (SIZE(4)),
			kHz120										BIT STRING (SIZE(8))
		},
		endSymbol									INTEGER(0..13)
	}																										OPTIONAL				
}



So based on the RAN2 spec, the following aspects (all of them related with the UE physical measurement activities) need to be studied to determine whether the MOs could be merged or not:
· Same or different SCS
· Same or different SMTC configuration
· Same or different useServingCellTimingForSync
· Same or different RSSI Measurement resources
(1) Same or different SCS
If different SCS are configured for the same frequency layer MOs, it will result into completely different physical measurement activities for UE. Firstly, different SCS need UE to use different FFTs for those two MOs measurement; secondly, if one of the SCS is different from serving cell SSB SCS, that is considered as inter-frequency measurement and measurement gap will be configured, while the other SCS which is same as serving cell SSB SCS will be considered as intra-frequency measurement. Thus, different SCS will cause completely different UE measurement activities, and in this case, the two MOs with different SCS shall be counted as two layers.
Proposal 2: Two MOs with different SCS shall be counted as two layers.
(2) Same or different SMTC configuration
Different SMTC configuration need UE to maintain different time line for measurement activities since UE has no idea what the intention of network to configure those SMTCs. To select one of the configured STMCs is not a reasonable way, which may cause serious mismatch between UE implementation and network expectation. When MN is about to configure a certain SMTC, it may also need to take into account the LTE measurement which may sharing the same measurement resource as NR measurement, e.g. gap sharing or searchers sharing; however, SN doesn’t need to consider the LTE measurement when it going to configure SMTC for NR measurement; that might cause the different SMTC configurations from MN and SN. But UE is not aware of intentions of network, and there is no any information can be used as a motivation for UE to select one of configured SMTCs to conduct the corresponding measurement.
The case will be more complicated if two SMTCs are configured in one individual MO for intra-frequency measurement. After received two MOs and each of them have two SMTCs, it is impossible for UE to decide which SMTC shall be used for measurement. On the other hand, if the PCI list in the smtc2 in those two MOs are different, UE will probably interpret that cells on the same frequency layer may have different SSB periodicity or offset and UE will definitely maintain two timeline to measure all the SMTC occasions. 
Instead of letting UE determine the SMTC to be used for measurement, it will be better and practical to let network coordinate between MN and SN to configure one single MO to UE. But in case network configured two MOs with different SMTC configurations, they shall be counted as two layers at UE side.
Proposal 3: Two MOs with different SMTC configuration shall be counted as two layers.
(3) Same or different useServingCellTimingForSync
“useServingCellTimingForSync” is used to indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell; in case the MOs from MN and SN have different “useServingCellTimingForSync”, UE needs to acquire SSB index for one MO whose “useServingCellTimingForSync = false”, while other MO doesn’t need UE to acquire the SSB index for neighbour cell. So UE measurement activities are completely different for MOs with different “useServingCellTimingForSync”.
Proposal 4: Two MOs with different useServingCellTimingForSync indication shall be counted as two layers.
(4) Same or different RSSI Measurement resources
The RSSI measurement configuration will limit the UE physical measurement on which symbol for RSSI related measurement, e.g. RSSI, RARQ; and therefore different “ss-RSSI-Measurement” will lead to different UE physical measurement activities on the time domain, and naturally they shall be counted as two layers.
Proposal 5: Two MOs with different RSSI Measurement resources configuration shall be counted as two layers.
Conclusion
In this contribution, we discuss the issues raised in the WF[1].
Proposal 1: As long as additional UE measurement efforts are needed for two MOs compared with that for single MO, then those two MOs shall be counted as two layers for UE measurement capability requirement and measurement requirement design.  
Proposal 2: Two MOs with different SCS shall be counted as two layers.
Proposal 3: Two MOs with different SMTC configuration shall be counted as two layers.
Proposal 4: Two MOs with different useServingCellTimingForSync indication shall be counted as two layers.
Proposal 5: Two MOs with different RSSI Measurement resources configuration shall be counted as two layers.
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