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1. Introduction
[bookmark: _GoBack]In RAN4 #92bis, one WF on NR-U RRM was approved in [1], and the key agreements on cell detection and measurement are as below, 
	· UE behaviour upon exceeding the maximum L in measurement requirements:
· Upon exceeding the maximum acceptable number of DL LBT failures over the corresponding period of time, the UE has to restart the corresponding procedure, e.g., time index detection and measurements
· FFS UE behaviour for PSS/SSS detection



In this contribution, we have further analysis on the UE behavior for PSS/SSS detection and serving cell measurement for NR-U.
2. Discussion on PSS/SSS detection for NR-U
In PSS/SSS detection the basic implementation (as the simplest method) for UE is conducting the PSS/SSS synchronization by using “keep trying” approach until one sequence is detected, as show in the following figure 1. Thus, different from RSRP measurement or SSB index reading, restarting the PSS/SSS detection is meaningless after UE exceed the maximum acceptable number of DL LBT failures, e.g. max L.
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Figure 1. Basic PSS/SSS detection implementation
However, if we have no further limitation on UE behavior for the case when UE exceed the max L, it will also cause some problem on the UE and network performance. In figure 2, if no limitation is defined on UE behavior, UE will keep doing synchronization of PSS/SSS on target frequency layer, and therefore it will introduce higher power consumption on UE side and also degrade the mobility performance (delayed the cell detection on the other frequency layer if configured).
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Figure 2. PSS/SSS detection without any limitation for NR-U
In order to address this issue of LBT failure during PSS/SSS detection, we would like to propose to stop the PSS/SSS detection on target frequency layer if the maximum acceptable number of DL LBT failures is exceeded. As illustrated in figure 3, if multiple MOs are configured and maximum acceptable number of DL LBT failures is exceeded on carrier #1, UE may stop PSS/SSS detection on carrier #1 and switch to carrier #2(in configured MO) for PSS/SSS detection.
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Figure 3. UE behaviour of PSS/SSS detection after maximum acceptable number of DL LBT failure is exceeded when multiple MOs are configured
However, if UE has no other configured MOs, it is FFS on the UE behavior, there might be some options:
Option 1: UE switch to any intra-frequency or inter-frequency (similar as in IDLE mode)
Option 2: UE stop PSS/SSS detection and indicate to network for new configuration
Option 3: UE stop PSS/SSS detection and do nothing
Proposal 1: Upon exceeding the maximum acceptable number of DL LBT failures UE would stop the PSS/SSS detection on the target unlicensed frequency layer, and UE would switch to another carrier for new PSS/SSS detection if this carrier is configured in the MOs.
Proposal 2: It’s FFS on UE behavior if UE exceeds the maximum acceptable number of DL LBT failures for PSS/SSS detection on the target carrier but no other MOs are configured from network, and some options were observed as,
Option 1: UE switch to any intra-frequency or inter-frequency (similar as in IDLE mode)
Option 2: UE stop PSS/SSS detection and indicate to network for new configuration
Option 3: UE stop PSS/SSS detection and do nothing
3. Discussion on serving cell measurement for NR-U
It was agreed in last meeting that, upon exceeding the maximum acceptable number of DL LBT failures over the corresponding period of time, the UE has to restart the corresponding procedure, e.g., time index detection and measurements. In our understanding, this rule is applied for both serving and neighbour cell measurement. However, serving cell measurement is a little more special than neighbour cell, i.e. beside the restarting of the measurement, serving cell also need to consider whether it’s necessary to trigger neighbour cell measurement. In serving cell evaluation in IDLE mode, it was agreed in RAN4 #92 that,
	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



Similar as IDLE mode, in RRC_CONNECTED mode, it’s also necessary to consider the mobility impact if LBT failure result into multiple times of restarting serving cell measurements. If UE only wait to resume serving cell measurement from LBT failure, that may cause potential problem on the mobility performance and eventually it may result into RLF. So if UE could smartly initialize the neighbor cell measurement in case LBT failure lasted too long time during serving cell measurement period, it would help UE to handover to a proper neighbor cell before RLF is triggered. 
Based on the discussion above, for serving cell measurement in RRC_CONNECTED mode, we would like to reuse the similar mechanism of serving cell measurement from IDLE mode, i.e., UE will initiate neighbour cell measurement if it is unable to measure on the serving cell for at least certain consecutive number of SSB bursts. 
Proposal 3: In RRC_CONNECTED mode, 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 X consecutive number of SSB bursts not available at the UE, where the value of X is TBD.
4. Conclusion
In this contribution, we have further analysis on the UE behavior for PSS/SSS detection and serving cell measurement for NR-U.
Proposal 1: Upon exceeding the maximum acceptable number of DL LBT failures UE would stop the PSS/SSS detection on the target unlicensed frequency layer, and UE would switch to another carrier for new PSS/SSS detection if this carrier is configured in the MOs.
Proposal 2: It’s FFS on UE behavior if UE exceeds the maximum acceptable number of DL LBT failures for PSS/SSS detection on the target carrier but no other MOs are configured from network, and some options were observed as,
Option 1: UE switch to any intra-frequency or inter-frequency (similar as in IDLE mode)
Option 2: UE stop PSS/SSS detection and indicate to network for new configuration
Option 3: UE stop PSS/SSS detection and do nothing
Proposal 3: In RRC_CONNECTED mode, 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 X consecutive number of SSB bursts not available at the UE, where the value of X is TBD.
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