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Introduction
In RAN4#95-e meeting, serving cell resection in NR-U was further discussed and the following were captured in the WF [1]:
· Definition of unavailable SMTC/SSB
· Wait for RAN1 feedback 
· Definition of Ms 
· Wait for RAN1 feedback 
· Max number of unavailable SMTC occasions during measurement before UE detects the cell again 
· 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. 
· N = 2 or 3


In this paper, we discuss some of the remaining issues.
Definition of “unavailable SMTC”
In FBE, Cat 2 LBT is used for contending for channel at a fixed time grid. There are no Cat 4 LBT and hence no uncertainty in channel access time exists. FBE is used when the operator can guarantee a controlled environment (no WiFi neighbors). Hence, in FBE mode, the rate of LBT failure is extremely small. FBE mode of operation will be announced in RMSI along with fixed frame period (FFP) configuration. It can also be signaled for a UE with UE-specific RRC signaling for FBE SCell use case. In R16, only gNB contends for the channel and UE transmissions within a FFP can occur if DL signals/channels (e.g., PDCCH, SSB, PBCH, RMSI, GC-PDCCH, …) within the FFP are detected. The FFP is restricted to values of {1ms, 2ms, 2.5ms, 4ms, 5ms, 10ms} including idle period and the starting positions of the FFPs within every two radio frames starts from an even radio frame and are given by i*P where i={0,1,.., 20/P-1} where P is the FFP in ms.
Furthermore, FBE and LBE mode of operations are both optional UE capabilities and UE can signal capability to support either FBE or LBE or both as in the following:
	[bookmark: _Hlk46932502]10-2c 
	SSB-based RLM for dynamic channel access mode 
	1. SSB-based RLM with Q for dynamic channel access mode
	Optional with capability signaling 

	10-2d
	SSB-based RLM for semi-static channel access mode 
	1. SSB-based RLM with Q for semi-static channel access mode, when DRS window is no longer than the fixed frame period
	Optional with capability signaling 



Observation 1. UE can signal capability to support only semi-static channel access mode, only dynamic channel access mode, or both. 
In FBE, if FFP is greater than, or equal to, SMTC window, then unavailability of any SSB index within SMTC means unavailability of all the other SSB indices within the same SMTC. This is shown in Figure 1 with 10ms and 2.5ms FFP with 5ms SMTC window. In the top figure, the entire first SMTC window length is available and the entire second SMTC window length is unavailable since the FFP is 10 ms. In the bottom figure with FFP of 2.5ms, unavailability of channel can make half of total candidate SSB position indices unavailable. Therefore, FBE mode of operation can significantly reduce the UE complexity even if it was required to monitor all QCL’ed SSBs. 
Observation 2. In semi-static channel access mode, UE can assume that unavailability of DL due to LBT in a fixed frame period leads to unavailability of all consecutive SSBs within the same fixed frame period. 


Figure 1 semi-static channel access mode and impact on RRM as a function of FFP

As agreed in UE capabilities in RAN1 feature list, the default mode in semi-static channel access is when SMTC window is not larger than FFP; i.e., the bottom part of Figure 1 is excluded. 
Observation 3. Per agreed UE feature list, default mode in semi-static channel access is when SMTC window is not larger than FFP.  
Effectively, Observation 3 means that a DL LBT failure leads to loss of the entire SMTC window which means that all candidate SSB positions that are QCL’ed are lost anyway. The situation then is a binary case of either receiving all SSBs within an SMTC or not receiving any SSBs within an SMTC. Hence, the entire discussion on monitoring multiple SSB positions within an SMTC window is not relevant to semi-static channel access. 
Proposal 1. For UE’s supporting semi-static channel access, monitoring multiple QCL’ed SSB’s within an SMTC occasion is irrelevant. Effectively, N2=1 per agreements in RAN1 UE feature list for serving cell evaluation, intra-frequency/inter-frequency neighbor cell detection, measurement, and evaluation.
For dynamic channel access, RAN4 already agreed to define capabilities N1/N2 for both RLM and RRM in RAN4#94-e-Bis and should continue to discuss this topic. As a compromise, it is proposed that UE supports monitoring the first N1 = N2 = 2 SSBs that are QCL’ed in an SMTC window. Depending on the value of Q, the two SSBs can be spaced apart enough. Our view is that if UE does not receive any of the first two SSBs in an SMTC window due to LBT, it is unlikely to receive the next ones (i.e., the LBT situation is unlikely to improve). Monitoring first two SSBs allow UE to still have a reasonable degree of complexity in implementation and power savings opportunity while benefiting from the enhancements designed by RAN1. 
However, as agreed in RAN4, in the initial access stage, Q is unknown to UE and therefore, it cannot be used. In addition, in RRC idle mode, UE begins to first identify intra/inter-frequency NR cells. This stage is equivalent to initial access stage where UE cannot benefit from the knowledge of Q since it has to aggregate more than one sample to detect the neighbor cell. 
Observation 4. In the initial acquisition stage and detection stage of neighbor cells, UE cannot reliably decide on the presence or absence of an SSB based on a single sample (SMTC occasion).
Proposal 2. In the initial acquisition stage and detection stage of intra-frequency/inter-frequency neighbor cells of dynamic channel access, N2 = 1, i.e., UE considers an SMTC occasions unavailable if any of the SSB indices are not available.
Proposal 3. In serving cell evaluation, intra/inter-frequency neighbor cell measurement and evaluation of dynamic channel access, UE is required to monitor the first N2 = 2 SSBs that are QCL’ed within an SMTC window regardless of the value of Q. 
UE behavior in exceeding max number of unavailable SMTC occasions during measurement
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. 
Proposal 4. The number of unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, N, is 2.
Conclusions
Observation 1. UE can signal capability to support only semi-static channel access mode, only dynamic channel access mode, or both. 
Observation 2. In semi-static channel access mode, UE can assume that unavailability of DL due to LBT in a fixed frame period leads to unavailability of all consecutive SSBs within the same fixed frame period (FFP). 
Observation 3. Per agreed UE feature list, default mode in semi-static channel access is when SMTC window is not larger than FFP.  
Proposal 1. For UE’s supporting semi-static channel access, monitoring multiple QCL’ed SSB’s within an SMTC occasion is irrelevant. Effectively, N2=1 per agreements in RAN1 UE feature list for serving cell evaluation, intra-frequency/inter-frequency neighbor cell detection, measurement, and evaluation.
Observation 4. In the initial acquisition stage and detection stage of neighbor cells, UE cannot reliably decide on the presence or absence of an SSB based on a single sample (SMTC occasion).
Proposal 2. In the initial acquisition stage and detection stage of intra-frequency/inter-frequency neighbor cells of dynamic channel access, N2 = 1, i.e., UE considers an SMTC occasions unavailable if any of the SSB indices are not available.
Proposal 3. In serving cell evaluation, intra/inter-frequency neighbor cell measurement and evaluation of dynamic channel access, UE is required to monitor the first N2 = 2 SSBs that are QCL’ed within an SMTC window regardless of the value of Q. 
Proposal 4. The number of unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, N, is 2.
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