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1	Introduction
In previous meetings, the discussion on the influence of dual SMTC period on measurement procedures and requirements has been triggered. It is because Intra-frequency measurement objects (MOs) may be configured with dual SMTC of different periodicity. In this case, SMTC2, which has a shorter periodicity, applies to the cells whose physical IDs are listed in PCI, whereas SMTC1 applies to the rest cells. The RRC signaling is already defined in TS38.331, as captured below: 
	smtc1                                   SEQUENCE {      
    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                            ENUMERATED { sf1, sf2, sf3, sf4, sf5 }
},
smtc2                                   SEQUENCE {
    pci-List       SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId OPTIONAL, -- Need M
    periodicity    ENUMERATED {sf5, sf10, sf20, sf40, sf80, sf160, spare2, spare1}
}                                       OPTIONAL,-- Cond IntraFreqConnected



In this contribution, we would like to clarify the intra-frequency measurement procedure provided dual SMTC is configured.

2 Discussion
According to existing RAN1 agreement, UE can be informed of which cell(s) is associated with which measurement window periodicity. 
	Agreements:
•        Regarding the SS block based RRM measurement timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier,
–       For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured
•        UE can be informed of which cell(s) is associated with which measurement window periodicity
•        For cell(s) that is not listed, longer measurement window periodicity is used
•        Single measurement window offset and duration are configured per frequency carrier



It is possible that UE measures some cells associated with SMTC1 and some associated with SMTC2, which may cause that measurement occasions of SMTC2 are colliding with some other measurement procedures but that of SMTC1 are not as indicated in [1]. The dual SMTC undoubtedly make the measurement procedure more complex. For the worst case that UE is configured for multi MOs which are falling into different categories, measurement gap is necessary for some of measurement procedures and the measurement behaviors therefore become quite convoluted (as Proposal 3 mentioned in [2]) given certain requirements. 
However, since UE is informed of all measurement configurations, from UE’s perspective, it is supposed to be able to choose a feasible scheme for each cell to meet the time requirement. At this time UE might need to consider the all SMTCs together with MG configuration to decide at which time to measure which cell for satisfying the requirement of the measured cells. Meanwhile, as the real case would be agnostic, UE should decide itself to assign the measuring occasions to different cells.

Observation 1: Dual SMTC may make UE more complicated to perform measurement procedures in order to meet the requirements. Since UE is informed, the decision on measurement scheme would be best to be left to UE implementation.

On the other hand, as stated in current TS38.133 spec, the requirement is cell-specified; if a time requirement is a function of the periodicity of SMTC, the requirement must choose one of two periodicities in dual SMTC case. If dual SMTC is configured, it may have some impact on UE measurement procedures in the following cases:
•	For intra-frequency measurement in CA case where SMTC2 of F1 is partially colliding with SMTC of F2 but SMTC1 of F1 is not:
For the worst case, half of SMTC2 occasions of F1 would be colliding with the SMTC occasion of F2. UE can use the colliding occasions for F2 measurement and the rest for F1. In this case, the requirement of intra-frequency measurement will multiply by a scaling factor Kca [3] 2 because there are two frequency layers. Thus it is still reasonable that F1 use SMTC2 periodicity (the shorter one) as the argument of the requirement.
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•	For inter-frequency measurement in CA case where SMTC1 of F1 is fully colliding with MG but SMTC1 of F1 is partially colliding:
[bookmark: _GoBack]In this case, the intra-frequency cells using SMTC1 (not in the PCI list) should be sharing the measurement gap with other gap-needed measurement, while intra-frequency cells using SMTC2 (in the PCI list) should be measured outside the gap. In the other word, the cells using SMTC1 and the cells using SMTC2 can be treated as different MOs when preforming MG sharing. At this time, the requirement of the cells using SMTC1 will be scaled by factor Kintra and the requirement of the cells using SMTC1 will be scaled by factor Kp according to TS38.133 [3]. It is still reasonable that the cell in the list use SMTC2 periodicity (the shorter one) as the argument of the requirement and the cell not in the list use SMTC1 periodicity. But note that in this case dual SMTC differentiates UE behaviors of SMTC1 cell from SMTC2 cell, and thus the scaling factor could be different for them.
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•	RLM evaluation period are fully colliding with SMTC2 but partially colliding with SMTC1:
In this case, according to the current spec, SSBs will be shared by measurement and RLM if the cell uses SMTC2 with a specific scaling factor P [3]. Accordingly, the requirement of RLM will be scaled by P. If the cell uses SMTC1, RLM is based on only those SSB not taken by RRM and its requirement will be also scaled by P. This case has already been considered in the current spec.
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Indeed the dual SMTC has impact on UE measurement behaviors, but the existing requirement also foresees the situation and provided necessary scaling factors which extend the related requirement proportionately based on the occasion sharing rate to secure UE can satisfy the requirements. Although how to meet the requirement may be a hard problem for UE implementation, the SMTC period of requirement is very clear. For example, in TS38.133 [3], it has already specified which SMTC period should be used in some requirements:
	Table 9.2.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max[ 600ms, ceil( [5] x Kp) x SMTC period ]Note 1

	DRX cycle≤ 320ms
	max[ 600ms, ceil(1.5x [5] x Kp) x max(SMTC period,DRX cycle) ] 

	DRX cycle>320ms
	Ceil([5] x Kp) x DRX cycle

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified.






NOTE 1 is saying that: 
1. For cells listed in the PIC list, the requirement follows SMTC2 (shorter periodicity). 
2. For cells not listed in the PIC list, the requirement follows SMTC1 (longer periodicity). 
For the cells listed in PCI NW would like to set their requirements using SMTC2 periodicity and SMTC1 periodicity for the not. Though the UE should try to meet the requirements, the UE behavior is separated from the NW requirement settings. PCI list reflects the desire of network for the requirement to certain cell(s), thus there is no need to modify the requirement or define a unified SMTC periodicity for all measurement requirements. The SMTC period used in the requirement should be accord with the period the PCI list indicated. Specifying a unified SMTC periodicity as requirement goes against the original intention of RAN1 agreement.

Observation 2: Under the condition SMTC2 is configured, current requirements are still feasible, though UE behaviors may be changed in some cases such as measurement gap sharing and the scaling factor may be different between SMTC1 cells and SMTC2 cells.

Observation 3: There is no need for specifying a unified SMTC periodicity for UE measurement requirement. Using SMTC period as indicated in the PCI list is justifiable.

Now that the existing requirements are feasible, similar notes should be applied to all the places where dual SMTC may cause effect to clarify the requirements in the spec. For instance, a note would be added that the scaling factor could be different for SMTC1 and SMTC2 when gap sharing performs. 

Proposal 1: RAN4 should study and identify all the requirements that dual SMTC may cause effect and add necessary notes to clarify the requirements in the spec.

3 Conclusion
In this paper, we provided our view on the influence of dual SMTC on UE intra-frequency measurement, i.e., dual SMTC indeed has impact on UE measurement behaviors but the current requirements are still feasible. We make the following observations and proposal: 

Observation 1: Dual SMTC may make UE more complicated to perform measurement procedures in order to meet the requirements. Since UE is informed, the decision on measurement scheme would be best to be left to UE implementation.

Observation 2: Under the condition SMTC2 is configured, current requirements are still feasible, though UE behaviors may be changed in some cases such as gap sharing and thus the scaling factor may be different between SMTC1 cells and SMTC2 cells.

Observation 3: There is no need for specifying a unified SMTC periodicity for UE measurement requirement. Using SMTC period as indicated in the PCI list is justifiable.

Proposal 1: RAN4 should study and identify all the requirements that dual SMTC may cause effect and add necessary notes to clarify the requirements in the spec.
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