3GPP TSG-RAN2 Meeting #101	R2-1803258
Athens, Greece, 26 February – 2 March 2018	Resubmission of R2-1800502

[bookmark: Source]Agenda item:  10.4.1.4.6
Source: 	Huawei, HiSilicon
Title: 	Speed dependent TTT scaling for NR measurements
[bookmark: DocumentFor]Document for: Discussion and decision
Introduction
The speed dependent mobility has been specified for HO measurement in LTE from the initial release to improve the mobility performance. In this paper, we further discuss the corresponding issue of speed dependent mobility in connected state for NR.
Discussion
Speed dependent mobility in LTE connected state, including for EN-DC
In LTE homogeneous network, the handover regions are roughly of the same size for all handovers, since the cell size is similar. Thus the time duration that the UE spends in the handover region is mostly affected by the UE’s moving speed. The higher the speed is, the smaller the time duration is. In order for better mobility performance, the speed dependent mobility is introduced to adjust time to trigger based on the UE’s mobility status estimation (MSE). 
For UE in RRC_CONNECTED state, the mobility state dependent scaling is as following steps [1]:
· UE shall apply speed state parameters (e.g. evaluation time, thresholds and scaling factors for medium and high speed state) from measurement configuration; 
· [bookmark: OLE_LINK21][bookmark: OLE_LINK22]The UE shall perform mobility state detection using the mobility state detection as specified in TS 36.304 [2] with difference on counting handovers instead of cell reselections; 
· The UE applies speed dependent scaling factor for timeToTrigger according to the detected UE mobility state.
With the small cell deployment becoming more popular, the Het-Net deployment introduces more challenges for handover. The cell size can vary dramatically from macro to pico, thus the handover region size can vary significantly for different size of serving and target cells. Hence, the time duration that the UE spends in the handover region depends on both UE’s moving speed and the cell size. The MSE mechanism in Rel-12 is enhanced by the UE’s reporting the history cell list and time of stay (ToS) in each cell. After the UE establishes the RRC connection, eNB can estimate the UE’s moving speed and adjust the handover parameters for the UE accordingly. 
In current LTE specification, inter-RAT measurement for NR has been introduced for EN-DC. Speed state parameters in current specification is configured per UE, therefore it would also apply to the measurement on NR frequency.
Observation 1: in TS 36.331 v15.0.0, the TTT for inter-RAT NR measurements is scaled according to LTE mobility state.   
Speed dependent mobility support for NR measurements configured by SN in EN-DC and in NR connected state
In EN-DC, if the MN configures inter-RAT NR measurements, TTT for the configured events will be scaled according to UE mobility state. . Therefore, there should be the possibility to do similar scaling of TTT for NR measurements configured by the SN. As the MN and the SN can configure NR measurements independently, it seems easier that the SN provides the relevant information to scale measurements configured by the SN.
For NR standalone, the cell layout could be homogeneous or heterogeneous, as agreed in TR 38.804. It needs to support mobility in high frequency deployment scenarios which results in smaller cell coverage. Due to the large path loss and fragile channel behaviour, handover in NR may be more frequent than in LTE. Supporting speed dependent mobility in NR also will improve NR mobility performance, and a simple approach would be to use the same mechanism of speed dependent mobility like LTE.
Proposal 1:  adopt for 38.331 the same mechanism like 36.331 for TTT scaling based on MSE.
For standalone NR, the MSE will be based on PCell mobility. For EN-DC, since SN measurements are configured by the SN, it seems simple to use the NR mobility state based on NR SpCell changes both for NR standalone case and for NR measurements configured by SN in EN-DC case. The same could naturally apply for NE-DC as well (LTE measurements configured by MN).
Proposal 2: for NR or LTE measurements configured according to 38.331 (standalone, by MN or by SN), TTT can be scaled according to mobility state evaluated based on NR SpCell of the corresponding cell groups. 
With the introduction of beam based operation for NR, the UE connected-state mobility is subject to both layer 3 mobility with RRC involvement and beam switching without RRC involvement. According to the measurement of the beam quality, a typical serving beam switching procedure triggers the beam-level change within a cell. It should be noted that there may be multiple beams serving the connection for the UE. 
Conclusion
In this document, we discussed the MSE in NR and we proposed: 
Observation 1: the current LTE specification, speed dependent mobility measurement is supported for NR frequency measurement.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 1:  adopt for 38.331 the same mechanism like 36.331 for TTT scaling based on MSE.
Proposal 2: for NR or LTE measurements configured according to 38.331 (standalone, by MN or by SN), TTT can be scaled according to mobility state evaluated based on NR SpCell of the corresponding cell groups.
A corresponding draft CR is included in [3].
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