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[bookmark: _Ref178064866]It was proposed in several papers in previous meeting to apply uplink (UL) measurement to mobility in NR networks. By sending UL reference signal for UE mobility tracking, simulation results showed improved energy efficient mobility in NR [1]. 
Regarding UL-based mobility, the following agreements have been made in RAN2#95bis.
	1: Concerning RRC driven UL-based connected mode mobility:
•For connected active state mobility, DL-based handover is supported, and UL based mobility can continue to be studied.
•For connected inactive state, DL-based reselection is supported, and UL-based mobility can also be studied
•Benefits of UL based mobility, compared to DL based mobility, should be studied with performance analysis.



In this contribution, we discuss the applicability of UL measurement for NR mobility procedures in connected inactive state (i.e. reselection).
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DL-based mobility in inactive state
In inactive state, a UE without UL measurement is expected to perform the following procedures to support mobility (i.e. cell reselection).
Measurement and detection 
The UE measures on known cells and uses the measurements for evaluation. The UE regularly performs cell search on the serving frequency (search for all cells), and on other frequencies (search for all cells on indicated/listed frequencies). The frequency of these searches are today based on TS 36.133 requirements for cell detection. If the UE serving cell signal strength is above the threshold is S-criteria, search and measurements need not to be done. This operation may take some time and consume some power.
System Information (SI) acquisition
Currently, reading SI (MIB and SIB1) is required when the cell is evaluated to be the best one, i.e. immediately before cell reselection, but can also be done by the UE earlier based on implementation.
The signaling and power consumption timeline for DL-based mobility procedure in RRC inactive state is depicted in the figure below.


Figure 1	Signaling and power consumption timeline for DL-based mobility procedure in RRC inactive state
UL-based mobility in inactive state
We now discuss the DL operations when UL measurement is introduced for mobility in inactive state.
Measurements and detection
The applicability of UL measurement in inactive state depends on whether a UE moves within a coordinated zone, where one or multiple cells are perfectly coordinated and each UE can identified by a specific UL beacon. For UEs moving across coordinated area, downlink measurements on neighboring cells is anyway needed. When UE moves within a coordinated zone, UL measurement does help the network to track UE location, and can partially replace DL measurement on neighbor cells. However, even with DL-based cell reselection, UE may not perform measurements on the neighbor cells unless the S-criteria (on the camped cell) is unsatisfied. Assuming the same measurement frequency (e.g. once per DRX cycle), the power consumption for UL beacon transmission is actually higher than that for DL measurement on the cell UE is camping on. Even DL measurement on neighbor cells when UE moves across cell boundary can be saved with the introduction of UL measurement, the overall power consumption reduction seems limited.
[bookmark: _GoBack]Observation 1:	When UL measurement is introduce for inactive state mobility, the overall power consumption reduction seems limited.
System information acquisition
With UL-based mobility, the UE would need to read SI from the strongest cell, preferably at the beginning of/before camping for PLMN selection, applying camping restrictions, and possibly reading of beacon area information to understand whether to trigger beacon reconfiguration or not.
Observation 2:	When UL measurement is introduce for inactive state mobility, UE still needs to perform SI acquisition.
The signaling and power consumption timeline for UL-based mobility procedure in RRC inactive state is depicted in the figure below.


Figure 2	Signaling and power consumption timeline for UL-based mobility procedure in RRC inactive state
To sum up, the benefit brought by the introduction of UL measurement for inactive state mobility seems marginal, and therefore we prefer to support only DL-based reselection in inactive state, even if the UE moves within a coordinated zone.
Proposal 1:	For connected inactive state, only DL-based reselection is supported, and UL-based reselection is not considered.
Conclusion
We have the following observations:
Observation 1:	When UL measurement is introduce for inactive state mobility, the overall power consumption reduction seems limited.
Observation 2:	When UL measurement is introduce for inactive state mobility, UE still needs to perform SI acquisition.
It is proposed to discuss and decide on the following proposals:
Proposal 1:	For connected inactive state, only DL-based reselection is supported, and UL-based mobility is not considered.
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