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1 Introduction
The LBT mechanism has impacts on mobility and measurement as analyzed in [1][2].  The email discussion as follows has discussed the NR-U specific challenges for measurement in connected mode. 
	[103#56][NR-U] Connected Mode Mobility (Interdigital)
	Intended outcome: Report. Description of Connected Mode Mobility Cases and Challenges for NR-U, Tentative Solutions except those covered in the NR Mobility WI, and their expected benefits. Identify Agreeable TP and items for further study.



The dispute of measurement would focus on the reporting of RSSI/Channel occupancy and L3 filtering of RSRP/RSRQ. In this contribution, we will clarify the reasons and our opinions in detail.
2  Discussion
2.1  RSSI/Channel occupancy
In RAN2#AH_1807 meeting[3] and  RAN1#94 meeting[4], an agreement to support RSSI and channel occupancy reporting has been reached. 
Channel occupancy and RSSI measurement reporting should be adopted for NR-U if also confirmed by RAN1.
	Agreement:
It is beneficial to support reporting of RSSI
· FFS: The time and frequency resources on which RSSI is measured



The purpose of reporting RSSI and channel occupancy is to assist the gNB in carrier selection, especially handover for NR-U standalone. There might be a situation where UE suffers from surrounding nodes while RSRP and RSRQ underestimate the interference. When the service of UE requires low latency, the event-triggered reporting of RSSI and channel occupancy would help gNB timely to initiate the handover for UE. Besides, compared with the periodic reporting, the event-triggered reporting would reduce the competition.
The measurement RSRP, RSRQ, RSSI and channel occupancy can be used as the metrics to trigger the handover. No matter whether the signal quality or load or channel contention deteriorates, the measurement reporting should be triggered, and it is up to gNB implementation to determine whether to trigger a handover and the target cell. So, it is not necessary to introduce any new triggering event combining multiple measurement quantities. Moreover, the existing triggering criteria can already help UE to discover the high interference, such as event A2. Hence, we suggest event-triggered reporting but not to introduce new triggering event. 
Proposal 1: It is beneficial to support event-triggered reporting for RSSI and channel occupancy, but not to introduce new triggering event.

2.2  RSRP/RSRQ
LBT mechanism may lead to the missing transmission of reference signal in NR-U. For RSRP and RSRQ measurement, how to handle of missing measurements in the L3 filtering is still an issue as below[3]. 
The NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is used as a baseline. Changes, e.g. the handling of missing measurement samples, should be studied after RAN1 makes sufficient progress on RS transmissions.
In RAN1#94B[4], the enhancements transmission for DRS have been agreed.
	Agreement:
· It is considered beneficial to configure DMTC(s) (DRS Measurement Time Configuration) in which UEs can perform measurements. 
· DRS-based RRM measurements are performed inside the DMTC(s)
· FFS: Similarity with Rel-15 SMTC
· CSI-RS-based measurements may be performed outside the DMTC(s)
· DRS-based RLM for unlicensed SpCell is performed inside the DMTC(s)
· RLM DMTC may coincide with DRS transmission window
· CSI-RS-based RLM may be performed outside of DMTC(s)
· FFS: Explicit indication is provided by gNB to indicate whether or not DRS and/or CSI-RS transmissions occurred
· FFS: If DMTCs for RRM measurements and RLM are the same or can be different



UE detects DRS in multiple transmission opportunities within DMTC, the probability of successful detection of SSB can be improved, but the missing detection of SSB due to LBT failures cannot be completely avoided. 
Based on the high-level measurement model described below in NR[5]:


Figure 1: Measurement Model
Analysis of the impact of the blocked beam on certain functions in NR-U is listed as follows:
-	Layer 1 filtering: due to the false alarm detection, the blocked beam will cause empty input for Layer 1 filtering, and the blocked beam can be caused by two factors: either fast fading or missing RS due to LBT failure. Layer 1 filtering is implementation dependent. The output may be either a null value or a low value for blocked beam.
-	Beam Consolidation/Selection: Because the cell measurement quantity is derived from the highest beam measurement quantity values[6], the procedure of beam selection may have eliminated some inputs. The cell quality may be a null or low output only when all the measured beams are blocked. 
[bookmark: _GoBack]-	Layer 3 filtering for cell quality:  If UE compensates for the null or low input by changing the L3 filtering coefficient, UE should distinguish the blocked beams due to fast fading and due to LBT failure at first. And the handling of the blocked beams due to fast fading in NR-U must remain consistent with NR. Even if there is a mechanism that UE can identity the blocked beam due to LBT failure [7][8], the null or low input may be caused by two factors together as mentioned above.  
-	L3 Beam filtering: The null or low input may lower the measurement result for a beam. Since the blocked beam due to LBT failure can be seemed as the overload,  a low result is reasonable, similar as NR. 
In the conclusion, there is no benefit to make a distinction for the handling between the blocked beam due to fast fading and LBT failure in the L3 filtering. We propose to follow the L3 filtering of NR.
Proposal 2：L3 filtering in NR should be reused for NR-U.
4 Conclusion 
The proposals are as follows:
Proposal 1: It is beneficial to support event-triggered reporting of RSSI and channel occupancy, but not to introduce new triggering event.
[bookmark: OLE_LINK1]Proposal 2：L3 filtering in NR should be reused for NR-U.
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6 Text Proposal
[bookmark: _Toc528161185]7.2.2.3	Control plane impacts
[bookmark: _Toc528161186]7.2.2.3.1	RLM/RLF and mobility (conn mode)
For non-standalone NR-U deployments, connected mode mobility is supported on licensed spectrum using the baseline mobility procedure specified for the concerned licensed radio access technology (LTE or NR).
For standalone NR-U deployments, the following mobility scenarios shall be supported:
-	Inter-cell handover between NR-U and NR-U;
-	Inter-cell handover between NR-U and NR.
In addition, the following mobility scenarios shall be supported based on the mobility between NR-U and NR and and the mobility between NR and (e)LTE, however further optimizations to this scenarios will be considered possibly with lower priority:
-	Inter-RAT handover between NR-U and LTE connected to EPC;
-	Inter-RAT handover between NR-U and LTE connected to 5GC.
For connected mode mobility, the main issue identified for NR operation in unlicensed band is the reduced transmission opportunities for different signalings due to LBT failure.
The following modifications to mobility-related procedures have been identified as beneficial to study:
-	Modifications to mobility-related measurements considering limitations to the transmission of reference signals due to LBT. NR-U needs to consider techniques to handle reduced RS (e.g. SS/PBCH block and CSI-RS) transmission opportunities due to LBT failure.
-	Modifications to mobility-related measurements and/or triggers considering limitations related to high channel occupancy. NR-U needs to consider techniques to handle increased interference levels in the unlicensed channel for mobility-related decisions.
-	Modifications to mobility-related procedures and/or triggers considering limitations related to the transmission of control plane signalling due to LBT. NR-U needs to consider whether NR-U specific techniques to handle additional signaling delays due to LBT failure are required, if not resolved by general mobility enhancement solutions [RP-181433].
Potential modifications to the measurement reporting quantities, to the measurement reporting triggers and to the condition used by the UE when delaying the time at which it applies a reconfiguration for mobility that are based at least on channel occupancy and RSSI should be studied.
For RRM, RLM, and mobility procedures, NR licensed specification in Rel-15 are considered as a baseline for NR-U. However, changes to these due to new physical layer design and LBT for the unlicensed operation can be introduced. These will support both synchronous and, except for LAA case, asynchronous deployments. 
The RRM and RLM framework for NR-U will also support multiple beam operation.
For UE measurements, it is assumed that recurring transmissions of SSB/PBCH and RMSI will be available with possibly reduced opportunities due to LBT. The NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is used as a baseline. The handling of missing measurements due to LBT are expected to be captured at physical layer specifications. L3 filtering in NR should be reused for NR-U.
In addition to the existing measurement quantities, channel occupancy and RSSI, similar to adopted for LTE LAA, are considered useful.  It is beneficial to support event-triggered reporting of RSSI and channel occupancy without introducing new triggering event.
In unlicensed spectrum, multiple PLMNs from different operators can share the same channel and coordination between different operators may not happen. This may cause PCI conflict and confusion for measurements.
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