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Introduction
The Study Item on new radio access technology for the next generation wireless system was approved at RAN#71 [1]. Mobility is a fundamental feature for each radio access technology and of course it is also applicable to NR. RAN2#94 preliminarily discussed mobility in NR and the following agreements were made:
Agreements:
Two levels of network controlled mobility:
	 	1: RRC driven at 'cell' level.
		2: Zero/Minimum RRC involvement (e.g. at MAC /PHY) 
FFS what is the definition of a cell

NR is envisaged to operate over frequency ranges up to 100GHz, which is considered as an important technology for capacity improvement. However, here comes the challenges of fragile radio link and high penetration loss, and hence beamforming becomes an essential technique to address those problems. The introduction of beamforming will unavoidably affect the measurement and mobility mechanism.
In this contribution, we will provide some initial analysis on measurement and mobility mechanism for high frequency.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
[bookmark: OLE_LINK3]UL based measurement
In LTE, connected mode mobility is based on DL measurement. The UE measures the CRS/CSI-RS signals transmitted from the eNB and sends event triggered or periodic measurement reports to the eNB. The eNB in turn sends the handover command to the UE in case the eNB finds that another node would be more suitable based on the received measurement reports. This “three-step” mobility procedure might be challenging for the high frequency scenario. In high frequency, radio link broken due to sudden SINR drop (e.g. beam blockage) might be rather frequent, and this makes the mobility procedure easily be interrupted, which will lead to high handover failure probability and long interruption time. 


Figure 1: Mobility based on UL measurement
[bookmark: _Toc450916568]To address this problem, UL based measurement could be considered for NR to determine the association between a UE and TRP(s). As analyzed in [2] and [3], the measurement can be based on some UL tracking signal (the detailed design is up to RAN1), and no measurement report needs to be sent over the air interface. If high frequency layer is overlapped with low frequency layer (e.g. NR or LTE), the UE can transmit the UL tracking signal on the overlapped low frequency layer, and in this case the low frequency layer can assist the association between the high frequency TRP(s) and the UE. For standalone high frequency layer deployment, depending on the RAN1 designs, the UE may need to utilize directional transmission of UL tracking signal to ensure that the UL tracking signal could be received by all the potential serving TRP(s). The NR eNB can comprehensively consider the measurement results on the UL tracking signal from multiple TRPs before making the mobility decision. In general, the beam-forming capability of the UE will not be as strong as that of the TRP therefore the UL Tx beam will be rather wide. Therefore, although the UE may need to transmit the UL tracking signal with beam sweeping, the number of UL tracking signal transmission will be limited which will not cause much power consumption.
Proposal 1: Consider the use of UL based measurement for mobility in high frequency.
 
DL based measurement
In NR, DL based RRM measurement might still be needed in some scenarios (e.g. for hyper cell selection/re-selection in idle mode if supported). In high frequency, one hyper cell may consist of multiple TRPs of totally tens or hundreds of beams to provide the whole coverage. This is quite different from LTE where cell coverage is generally provided by omni-directional antenna or a wide beam. On basis of this, to have a better view on the overall quality of one particular hyper cell, it is beneficial to comprehensively consider the quality of multiple beams rather than only consider the quality of one single beam (e.g. the serving beam, or the best beam). How to do so (e.g. by averaging the received quality of multiple beams) can be future studied.


Figure 2: Mobility based on DL measurement
Proposal 2: In high frequency, DL based measurement of one hyper cell should comprehensively consider the quality of multiple beams of the hyper cell.
The use of beam forming in high frequency may also impact the measurement filtering mechanism. Figure 3 illustrate the existing measurement model in LTE, where two level of filterings (i.e. Layer 1 filtering and Layer 3 filtering) are used to provide a certain level of measurement averaging. Exact Layer 1 filtering is implementation dependant, however the behaviour of the Layer 3 filtering is standardised and the configuration of the layer 3 filtering is provided by RRC signalling. At the moment, it is not fully clear whether the quality of beam is visible to the Layer 3 filtering and whether any addition filtering mechanism is needed, which can be future studied together with RAN1/4.


Figure 3: Measurement model in LTE
[bookmark: OLE_LINK4]Proposal 3: Discuss the potential impacts to the measurement filtering mechanism due to beam forming in high frequency.
Conclusion
In this contribution, we provided some initial analysis on measurement and mobility mechanism for high frequency and we propose:
Proposal 1: Consider the use of UL based measurement for mobility in high frequency.
Proposal 2: In high frequency, DL based measurement of one hyper cell should comprehensively consider the quality of multiple beams of the hyper cell.
Proposal 3: Discuss the potential impacts to the measurement filtering mechanism due to beam forming in high frequency.
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