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1	Introduction
RRM and mobility were discussed in RAN2#AH-1807 [1] [2], resulting (among others) in the following high-level agreements:
R2 assumes that recurring transmissions of SSB/PBCH and RMSI will be available, but possibly with reduced opportunities due to LBT (details pending R1 decisions)
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.
Channel occupancy and RSSI measurement reporting should be adopted for NR-U if also confirmed by RAN1.
In this paper, we discuss the NR-U mobility scenarios, reiterates some of the discussions in [2] related the above agreements, and provide a corresponding text proposal for the technical report.
2	Mobility scenarios
Since the SI covers both NR-U LAA, ENU-DC, and NR-U SA deployments, it is natural to assume that mobility within these systems, as well as between them, should be supported. Therefore, we propose that RAN2 introduces support for the following mobility scenarios in connected mode [3]:
-	mobility between two NR-U SA cells
-	mobility between an NR-U SA cell and an NR cell
-	mobility between an NR-U SA cell and an LTE cell (connected to EPC)
-	mobility between an NR-U SA cell and an LTE cell (connected to 5GC, e.g. NR architecture option 7)
Proposal 1: RAN2 should introduce support for the following mobility scenarios in connected mode:
-	Mobility between two NR-U SA cells
-	Mobility between an NR-U SA cell and an NR cell
-	Mobility between an NR-U SA cell and an LTE cell (connected to EPC)
-	Mobility between an NR-U SA cell and an LTE cell (connected to 5GC)
3	RRM framework
The NR-U RRM framework should be general enough to allow for detection, measurement and reporting of NR-U cells that can be either synchronized or unsynchronized with the UE’s primary cell. This should be possible independently on whether the primary cell is operated in unlicensed or licensed spectrum. 
NR introduces the concept of Synchronization Signal Block (SSB) based RRM measurement timing configuration (SMTC) for SSB-based measurements. The SMTC is a timing configuration where the UE is configured to perform SSB-based RRM measurements. The NR SMTC framework presents several similarities with the LAA Discovery Reference Signal (DRS) measurement timing configuration (DMTC) concept, which was introduced in Rel-13 LAA to handle the time unpredictability in the transmission of DRS for the purpose (among others) of performing RRM measurements.
[bookmark: _Hlk513576820]We envision that a similar DRS framework as standardized for LAA will also be introduced for NR-U. The NR-U DRS could be transmitted with a certain periodicity, while the actual transmission of the NR-U DRS may be allowed within a window of opportunity - to overcome the negative effects of impending channel unavailability due to Listen-Before Talk (LBT).  This is also confirmed by the following preliminary agreements made by RAN1:
· NR-U should have a signal that contains at least SS/PBCH block burst set transmission
· FFS: Other channels and signals transmitted together as part of the signal
· The design of this signal should consider the following characteristics specific to unlicensed band operation
· There are no gaps within the time span the signal is transmitted at least within a beam
· FFS: Whether any gaps are needed for beam switching and, if needed, their duration
· The occupied channel bandwidth is satisfied (although this may not be a requirement)
· Strive to minimize the channel occupancy time of the signal
· Characteristics that may facilitate fast channel access
· Modifications to initial access procedures considering limitations on access to the channel based on LBT
· Develop techniques to handle reduced SS/PBCH block and RMSI transmission opportunities due to LBT failure
[bookmark: _Hlk521501949]Observation 1: A similar DRS design as standardized for LAA is likely to be introduced in NR-U. The transmission of the NR-U DRS is likely to be allowed within a window of opportunity that repeats with a given periodicity.
[bookmark: _Hlk513576880]Under this assumption, we expect that the NR SMTC framework can be largely reused in NR-U to handle the uncertainty introduced by LBT on the transmission of reference signals for mobility and RRM measurements. 
[bookmark: _Hlk521501907]Proposal 2: The NR SMTC framework is used as the baseline RRM framework to introduce support of both connected mode and idle/inactive mode mobility in unlicensed spectrum.
Some modifications and/or extensions of the NR SMTC framework may be needed. These modifications and/or enhancement depend on the specific NR-U DRS design, which is primarily in the scope of RAN1 work.
In Rel-13, two new UE measurements were introduced mainly to assist unlicensed carrier selection at the eNodeB, especially in presence of hidden nodes: the UE-reported RSSI [4] and the Channel Occupancy (CO). The CO is defined as the percentage of time within a configured time window where the RSSI exceeds a certain threshold value [5]. For the same reason, UE-reported RSSI and CO may also be considered for NR-U. 
Proposal 3: UE-reported RSSI and Channel Occupancy (CO) measurement quantities introduced for operation in unlicensed spectrum in Rel-13 LAA should also be specified for NR-based access to unlicensed spectrum.
[bookmark: _GoBack]4	Proposals
The proposals and observations made in this contribution are summarized below.
[bookmark: _Hlk521580530]Proposal 1: RAN2 should introduce support for the following mobility scenarios:
-	Mobility between two NR-U SA cells
-	Mobility between an NR-U SA cell and an NR cell
-	Mobility between an NR-U SA cell and an LTE cell (connected to EPC)
-	Mobility between an NR-U SA cell and an LTE cell (connected to 5GC)
Observation 1: A similar DRS design as standardized for LAA is likely to be introduced in NR-U. The transmission of the NR-U DRS is likely to be allowed within a window of opportunity that repeats with a given periodicity.
Proposal 2: The NR SMTC framework is used as the baseline RRM framework to introduce support of both connected mode and idle/inactive mode mobility in unlicensed spectrum.
Proposal 3: UE-reported RSSI and Channel Occupancy (CO) measurement quantities introduced for operation in unlicensed spectrum in Rel-13 LAA should also be specified for NR-based access to unlicensed spectrum.
Proposal 4: Capture these proposals in the RAN2 part of TR8.889 as proposed in the Annex.
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[bookmark: _Hlk521492572]Annex: TP for 38.889
*** Start of TP ***
X.Y.Z	Connected mode mobility
For non-standalone deployments of NR-U, connected mode mobility is supported on licensed spectrum using the mobility procedure specified for the corresponding licensed radio access technologies (LTE or NR). 
For standalone deployments of NR-U, normative work shall introduce support for the following mobility scenarios:
-	Mobility between two NR-U SA cells
-	Mobility between an NR-U SA cell and an NR cell
-	Mobility between an NR-U SA cell and an LTE cell (connected to EPC)
-	Mobility between an NR-U SA cell and an LTE cell (connected to 5GC)
The NR-U RRM framework should be general enough to allow for detection, measurement and reporting of NR-U cells that can be either synchronized or unsynchronized with the UE’s primary cell. This should be possible independently on whether the primary cell is operated in unlicensed or licensed spectrum. 
Under the assumption that a similar DRS design as standardized for LAA is introduced in NR-U, the NR SMTC framework is used as the baseline RRM framework to introduce support of connected mode mobility in unlicensed spectrum. However, some modifications and/or extensions of the NR SMTC framework may be needed. 
The specification of two UE measurements (the UE-reported RSSI and the Channel Occupancy (CO)) that are specified in Rel-13 mainly to assist unlicensed carrier selection at the eNodeB are also beneficial for NR-U. Therefore UE-reported RSSI and Channel Occupancy measurement quantities should also be specified for NR-based access to unlicensed spectrum.

*** End of TP ***



