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1. Introduction
In last meeting RAN4 92, the RRM requirements and impact of NR-U are discussed, and the potential agreements and the remaining open issues about serving cell measurement requirements are summarized in the WF [1].
In this paper, we discuss the serving cell measurement requirements in NR-U based on the discussion in the last meeting.
2. Discussion
The UE shall measure and evaluate the serving cell according to the cell selection S criteria as defined in TS 38.304 [2]. The UE shall filter the SS-RSRP and SS-RSRQ measurements of the serving cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2. In NR-U scenarios, the LBT mechanism will lead to the absence of DRS occasions in the corresponding period. Thus, in the serving cell measurement period, two available DRS occasions could be spaced across serious missed DRS occasions. Therefore, when filtering the measurements, the outdated results should be avoided due to LBT mechanism in NR-U.
Observation 1: The outdated measurement results should be avoided when filtering the measurement from difference DRS occasions.
As agreed in the last meeting, the UE shall restart the measurements used for serving cell evaluation if it cannot fulfil the conditions on maximum value of Ms, where Ms is the unavailable DRX cycles for measurement. However, there is ambiguity in UE’s behavior since UE shall initiate measurements on neighbor cells indicated by the serving cell if it is unable to measure on the serving cell for at least Ms consecutive number of DRX cycles not available at the UE according to another agreement reached in the last meeting. Therefore, the UE’s behavior should be clarified in serving cell measurement and evaluation in NR-U when considering the unavailable DRX cycles for measurement.
Observation 2: The UE’s behaviour should be clarified in serving cell measurement and evaluation in NR-U when considering the unavailable DRX cycles for measurement.
From RAN4’s perspective, the outdated measurement should not be used for filtering when evaluating the serving cell according to the cell selection S criteria in NR-U scenarios, where Nserv is extended considering the impact of LBT. Therefore, the UE’s behavior when restarting the measurement should be clearly clarified as: the measurement results prior to Mx consecutive unavailable DRX cycles should not be used for filtering when evaluating the serving cell according to the cell selection S criteria.
Proposal 1: The measurement results prior to Mx consecutive unavailable DRX cycles should not be used for filtering when evaluating the serving cell according to the cell selection S criteria.
As specified in TS 38.133 [3], the UE shall initiate the measurements of all neighbor cells provide that it has evaluated the Nserv consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S. To initiate the neighbor cell measurements earlier upon detecting consecutive unavailable DRX cycles for measurement, an agreement is reached in the last RAN4 meeting that the UE shall initiate measurements on neighbor cells indicated by the serving cell if it is unable to measure on the serving cell for at least Ms consecutive number of DRX cycles not available at the UE. Thus, the UE’s behavior of initiating the measurements of all neighbor cells will be triggered under two conditions mentioned above. There is no doubt that the neighbor cell measurement initiated after Ms consecutive unavailable DRX cycles should have a higher priority than the legacy mechanism. This is because that Ms consecutive unavailable imply a more severe conditions.
Proposal 2: UE should initiate the measurements of all neighbor cell if it is unable to measure on the serving cell for at least Mk consecutive number of DRX cycles not available at the UE even the number of consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S has not reached Nserv.
Based on the discussion above, the UE’s behaviors are determined under two different conditions: UE is unable to measure on the serving cell; the serving cell does not fulfil the cell selection criterion S. Therefore, it is up to UE’s ability and implementation to identify whether the DRS occasions is available or not, and the measurement and evaluation are conducted based on the available occasions.
Besides, the UE behavior of evaluating the criterion S within Nserv need to be clarified in NR-U. As defined in the existing requirements, if the UE has evaluated in Nserv consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells. 
	DRX cycle length [s]
	Nserv [number of DRX cycles]

	0.32
	M1*4 + M1*Ms

	0.64
	M1*4 + M1*Ms

	1.28
	2 + Ms

	2.56
	2 + Ms



However, in NR-U scenarios, Nserv is extended as agreed shown in the table above. The UE behavior should be clarified from following 2 options:
· Option 1: UE shall evaluate every DRX cycles within Nserv. Only if all the DRX cycles not fulfilling the cell selection criterion S will initiate the neighbor cell measurement, where the unavailable occasions are also considered. 
· Option 2: UE shall only evaluate valid DRX cycles whether the cell selection criteria S is met. 
For Option 1, the evaluation period will always take Nserv DRX cycles before initiating measurement of neighbor cells. For Option 2, for example, when the DRX cycle length is 0.32 s, if the UE has evaluated 4*M1 consecutive valid DRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbor cells. In this way, the evaluation period before initiating measurement of neighbor cells could be as short as 4*M1 provided that all 4*M1 cycles are valid and the criteria S is not met for each cycles. Also, the evaluation period can be up to Nserv DRX cycles.
Proposal 3: The UE behaviour of evaluating the criterion S within Nserv need to be clarified from the following 2 options:
· Option 1: UE shall evaluate every DRX cycles within Nserv. Only if all the DRX cycles not fulfilling the cell selection criterion S will initiate the neighbor cell measurement, where the unavailable occasions are also considered. 
· Option 2: UE shall only evaluate valid DRX cycles whether the cell selection criteria S is met. 
Proposal 4: It is up to UE’s ability and implementation to identify whether the DRS occasions is available or not, and the measurement and evaluation are conducted based on the available occasions.
Proposal 5: The value of Mx and Mk should be independent of Ms and the value of Mx and Mk should be further discussed.
3. Conclusions
Observation 1: The outdated measurement results should be avoided when filtering the measurement from difference DRS occasions.
Observation 2: The UE’s behaviour should be clarified in serving cell measurement and evaluation in NR-U when considering the unavailable DRX cycles for measurement.
Proposal 1: The measurement results prior to Mx DRX cycles should not be used for filtering when evaluating the serving cell according to the cell selection S criteria.
Proposal 2: UE should initiate the measurements of all neighbor cell if it is unable to measure on the serving cell for at least Mk consecutive number of DRX cycles not available at the UE even the number of consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S has not reached Nserv.
Proposal 3: The UE behaviour of evaluating the criterion S within Nserv need to be clarified from the following 2 options:
· Option 1: UE shall evaluate every DRX cycles within Nserv. Only if all the DRX cycles not fulfilling the cell selection criterion S will initiate the neighbor cell measurement, where the unavailable occasions are also considered. 
· Option 2: UE shall only evaluate valid DRX cycles whether the cell selection criteria S is met. 
Proposal 4: It is up to UE’s ability and implementation to identify whether the DRS occasions is available or not, and the measurement and evaluation are conducted based on the available occasions.
Proposal 5: The value of Mx and Mk should be independent of Ms and the value of Mx and Mk should be further discussed.
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