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Introduction
In RAN4#94-e-Bis meeting, serving cell resection in NR-U was further discussed and the following were captured in the WF [1]:
· Do not specify the maximum number of times when any of Md,max, Mm,max, and Me,max is exceeded before the UE initiates cell selection procedures for the selected PLMN
· Paging interruption time shall not exceed TSI,CCA + 2*[Ttarget_cell_SMTC_period] ms. TSI,CCA is the time required to acquire the SI when the operating carrier is subject to CCA failures. FFS how to address unavailable SMTC occasion at UE in Ttarget_cell_SMTC_period
· FFS if there is any impact on Ttarget_cell_SMTC_period
· FFS: clarification of unavailable SMTC
· Postpone the side condition discussion to performance part
· For a cell that is already identified, after N unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE needs to detect the cell again. FFS the value N and the target cell/carrier to initiate the cell detection procedure
· Replace Kcarrier * Tdetect,NR_Inter  by Kcarrier * Tdetect,NR_Inter + Kcarrier_CCA * Tdetect,NR_Inter_CCA 


The draft CR on serving cell reselection was also endorsed in [2]. In this paper, we discuss some of the remaining issues.
Definition of “unavailable SMTC”
In RAN4#94-e-Bis, the following agreement was made:
· The set of SSBs that UE is required to monitor
· Define the following UE capabilities
· For RLM/BFD/CBD UE is required to monitor at least N1 candidate SSB positions from the set of SSBs that are QCLed with each other within the set of configured resources
· For intra and inter-frequency measurements UE is required to monitor at least N2 candidate SSB positions from the set of SSBs that are QCLed with each other within SMTC 
· FFS for the case Q is not provided to the UE
· FFS how to handle IDLE mode capabilities
· Candidate N1 and N2 values are [1, 2, …]
· FFS whether N1 = N2
· FFS whether to have different capabilities for FBE and LBE modes
· Further discuss other cases


In idle mode, UE capability exchange is not possible. Moreover, in the initial acquisition stage, the value of Q factor and the relationship between QCL’ed SSBs is not known to UE. 
The serving cell evaluation requirements in TS 38.133 are based on the number of samples UE needs to form an aggregate sample to reliably evaluate an SSB that in general is not previously identified (e.g. in initial acquisition). For example, 2 samples are needed for longer DRX cylces. In the initial acquisition stage, UE cannot reliably decide on the presence or absence of an SSB based on a single sample. Moreover, in initial acquisition stage, UE is not even aware of the value of Q factor as it may not have yet decoded PBCH.
Observation 1. In the initial acquisition stage, UE cannot reliably decide on the presence or absence of an SSB based on a single sample (SMTC occasion).
Consequently, the (un)availability of SMTC occasions should be viewed by looking at the entire evaluation period rather than just a single SMTC occasion. A UE will not need an extension for the evaluation period if at least one SSB index in the same SSB position index satisfies the cell reselection side conditions for N successive samples where N is the number of samples per R15 requirements. Otherwise, UE will require an extension.
Figure 1 illustrates this with two examples where the number of R15 samples are assumed to be Nserv=2 and the QCL factor Q = 4. In the top diagram, SSB#0 is not consistently present (detectable) in Nserv=2 SMTC occasions. Based on the current RAN4 definition, Ms = 0 in this scenario as at least one SSB is present in both DRX cycles. However, as mentioned earlier, UE cannot reliably decide whether the SSB is present or not based on one DRX cycle as it is still in the process of accumulating samples to evaluate SSB. Furthermore, the Q factor is unknown to UE. Hence, in the top figure, Ms=1. In the bottom example, SSB#0 is present in SSB position index #0 for Nserv=2 samples. So, all SMTC occasions are considered available (Ms=0). 



Figure 1 Unavailability of SMTC occasions in serving cell evaluation stage with Ms=1 (top) and Ms=0 (bottom)
It is proposed to modify the definition of Ms and also add a NOTE to Nserv table as in the following:
Proposal 1. Ms is the number of DRX cycles with at least one SMTC where SSBs are unavailable at the UE during Nserv (i.e, N2 = 1). 
In RRC idle mode, UE begins to identify and measure intra-frequency and inter-frequency NR cells as well. The detection, measurement, and evaluation periods for NR-U cells have similarly been extended to account for SMTC unavailability due to CCA failure. Based on the discussion above and similar discussions in [2] on measurement period extensions in RRC connected mode, the following observations and proposals are made.
Observation 2. In the detection stage, UE cannot reliably decide on the presence or absence of an SSB based on a single sample (SMTC occasion). If it could, then R15 requirements would have used one sample for the identification stage.
Observation 3. Mandating a UE that operates in unlicensed spectrum to always monitor all candidate SSB positions during measurement and evaluation phases results in increased power consumption compared to a R15 UE. In addition, in many deployments such as Industrial IoT or FBE, the rate of CCA failure is quite low. 
Proposal 2. For semi-static channel access mode, N2 = 1 in intra-frequency and inter-frequency neighbor cell detection, measurement, and evaluation, i.e., UE considers an SMTC occasion unavailable if the SSB index of the identified cell at the detected SSB position index is not available. 
UE behavior in exceeding max number of unavailable SMTC occasions during measurement
Regarding the target cell/carrier for which UE needs to initiate the cell detection, our view is that this cannot and should not be specified. There is no order on which cell/carrier UE can do detection. RAN4 requirements simply specify the amount of time UE is allowed to detect a newly detectable cell and the rest of the procedure is defined in TS 38.304. 
Proposal 3. Do not define the target carrier/cell that UE should initiate detection after reaching N unsuccessful measurement attempts.
For the value of N, our view is that N should not be more than 2 as it lengthens the measurement stage to 10.24 s for most DRX cycles. But we can also agree on N=1. 
Proposal 4. The number of unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, N, to not be more than 2.
Conclusions
Observation 1. In the initial acquisition stage, UE cannot reliably decide on the presence or absence of an SSB based on a single sample (SMTC occasion).
Proposal 1. Ms is the number of DRX cycles with at least one SMTC where SSBs are unavailable at the UE during Nserv (i.e, N2 = 1). 
Observation 2. In the detection stage, UE cannot reliably decide on the presence or absence of an SSB based on a single sample (SMTC occasion). If it could, then R15 requirements would have used one sample for the identification stage.
Observation 3. Mandating a UE that operates in unlicensed spectrum to always monitor all candidate SSB positions during measurement and evaluation phases results in increased power consumption compared to a R15 UE. In addition, in many deployments such as Industrial IoT or FBE, the rate of CCA failure is quite low. 
Proposal 2. For semi-static channel access mode, N2 = 1 in intra-frequency and inter-frequency neighbor cell detection, measurement, and evaluation, i.e., UE considers an SMTC occasion unavailable if the SSB index of the identified cell at the detected SSB position index is not available. 
Proposal 3. Do not define the target carrier/cell that UE should initiate detection after reaching N unsuccessful measurement attempts.
Proposal 4. The number of unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, N, to not be more than 2.
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