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1 Introduction
Serving cell requirements for NR-U was discussed last meeting and good progress was made as follows[1]:
	· The NR-U standalone UE shall measure and evaluate the cell selection criterion S for the serving cell at least once every (1+Ms)*M1 DRX cycles in Nserv consecutive DRX, where 

· M1 value
· M1=2 if DMTC periodicity (TDMTC) > TBD and DRX cycle ≤ 0.64 second, otherwise M1=1

· Nserv is as defined below
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· Maximum value of Ms is TBD
· The UE shall restart the measurements used for serving cell evaluation if it cannot fulfil the conditions on the maximum value of Ms

· FFS how to determine the maximum value of Ms
· The UE behavior needs be clarified
· UE shall initiate measurements on neighbour cells indicated by the serving cell if it is unable to measure on the serving cell for at least Mp consecutive number of DRX cycles not available at the UE, where the value of Mp is TBD

·  UE shall initiate the measurements on neighbour cells of any intra-frequency or inter-frequency if it is unable to measure on serving cell during at least consecutive Mq number of DRX cycles not available at the UE, regardless of any condition of SnonIntraSearchP and SnonIntraSearchQ


The principle for defining the serving cell evaluation requirements was agreed, as well as the UE behavior when the conditions on Ms is not fulfilled. The maximum values of Ms, Mp and Mq were agreed as FFS, which are addressed in this contribution.

2 Discussions on serving cell requirements
2.1 Discussion on Ms
The serving cell evaluation time is defined as follows: 
Table 1 Serving cell evaluation time in NR-U
	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


Where
· Ms is the number of SMTC occasions not available at the UE during the corresponding time period. 

· M1=2 if SMTC periodicity (TSMTC) > TBD and DRX cycle ≤ 0.64 second, otherwise M1=1
Firstly, RAN4 needs to agree on the definition of Ms since the requirements are defined based on this parameter. In IDLE state, the UE is required measure at least once per DRX cycle. In NR-U, the signals measured over are transmitted as part of the SMTC. Thus, Ms can be defined as the number of DRX cycles where SMTC occasions were not available for measurement at the UE.

· Proposal #1: Ms is the number of DRX cycles where SMTC occasions are not available at the UE for measurement.
As per the RAN1 agreements SMTC periodicity is similar to SMTC periodicity and the contents of SMTC is similar to that of SMTC. Hence, the condition on M1 is reused from legacy requirements, as follows:

· Proposal #2: M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤ 0.64 second, otherwise M1=1
One important aspect to consider when defining the maximum value of Ms is that it should be atleast larger than the minimum number of samples used in the serving cell evaluation. Another aspect to consider is that with increased DRX cycle UE needs to wait for longer time to complete the evaluation if SMTC occasion was unavailable. Therefore the number of missed SMTC occasions should be lower for the larger DRX cycles than for the shorter DRX cycles. One simple approach is to define Ms for two cases, one for the case when DRX < 1.28 seconds and the second case is when DRX ≥ 1.28 seconds. The current requirements were defined assuming 4 and 2 samples for short and long DRX cycles respectively. To account for the LBT failures, we propose to define Ms as 8 and 4 for the short and long DRX cycles respectively.
· Proposal #3: Ms=8 when DRX cycle length < 1.28 seconds, and Ms=4 when DRX cycle length ≥ 1.28 seconds.  
2.2 Discussions on Mp and Mq

According to legacy UE behavior, the UE shall initiate measurements on all neighbor cells indicated by the serving cell when the serving cell does not fulfill the cell selection criterion S as defined in [2].This UE behavior was adopted for NR-U, see the agreements below [1]:

	· UE shall initiate measurements on neighbour cells indicated by the serving cell if it is unable to measure on the serving cell for at least Mp consecutive number of DRX cycles not available at the UE, where the value of Mp is TBD


Another related agreement was that the UE shall initiate the measurements on any neighbor cells of intra- or inter-frequency carriers if the UE was unable to measure on the serving cell during at least consecutive Mq number of DRX cycles, see the agreements below[1]:
	·  UE shall initiate the measurements on neighbour cells of any intra-frequency or inter-frequency if it is unable to measure on serving cell during at least consecutive Mq number of DRX cycles not available at the UE, regardless of any condition of SnonIntraSearchP and SnonIntraSearchQ




In time domain, the UE starts searching for neighbor cells on the carriers indicated by the serving cell. And if that was unsuccessful, then UE starts searching for any cells on the intra- or inter-frequency carriers regardless of any conditions on SnonIntraSearchP and SnonIntraSearch. Therefore, the maximum value of Mq > Mp. We propose to define Mp and Mq as 4 and 8 respectively. 
· Proposal #4: RAN4 agrees to set Mp=4 and Mq=8.
3 Summary
In this contribution we have discussed and provided our view on the open issues related to the serving cell requirements for NR-U standalone operation. Based on the discussions, we have made following proposals: 

· Proposal #1: Ms is the number of DRX cycles where SMTC occasions are not available at the UE for measurement.
· Proposal #2: M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤ 0.64 second, otherwise M1=1
· Proposal #3: Ms=8 when DRX cycle length < 1.28 seconds, and Ms=4 when DRX cycle length ≥ 1.28 seconds.  
· Proposal #4: RAN4 agrees to set Mp=4 and Mq=8.
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