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1. Introduction
From RAN2#96, it has been agreed to study the UE based mobility in NR as follows [1]:
Agreements
1	At least cell id and all information required to access the target cell will be included in the HO command. 
2	For at least some cases information required for contention based and contention free access can be included in the HO command
3	To be studied what beam related information of the target cell may be required.
4	Study the possibility of handover where a condition configured by the gNB is used by the UE to determine when it executes the handover.

Even there are characteristics of high frequency link shown in several contributions before; there is no agreed solution for high frequency RRC involved mobility. Based on the above agreements, this paper discusses on the necessity and operation of the UE based handover for high frequency NR. 
2. UE based handover for HF NR single connectivity 
The high frequency NR might have the problem on reliability of control signalling. As shown in several contributions so far [2] handover failure happens more frequently than LTE. The reason is that LTE measurement latency (L1/L3 filtering, TTT) is high compared with channel degradation speed in HF NR on UE’s normal movement. Then can we shorten or remove this latency? It’s hard to remove L1/L3 filtering since short term fading is similar level to the LTE. If we remove or shorten filter time window, Ping-Pong must happen frequently. Consequently RRC mobility can cause RLF to the UE on handover situation, and there must be a significant latency for that UE to get RRC_connected again. 
Alternatively, UE can detour RLF declaration by going through fast HO procedure in RRC connected mode. Network gives configuration information carried in HO command to the UE earlier than actual HO point of time. This configuration information includes, at least the event for UE to execute the handover by itself, and information for accessing the target eNB. At some time when the signal strength to the serving cell drops suddenly, and this signal drop is captured in the UE HO event, then UE accesses to the given target cell without sending MR. 
By doing this, UE does not waste the time to indicate to the serving cell for getting the handover command, and can swiftly access to the target cell. The network should maintain the candidate target cell information a priori so that early given handover command can include the candidate target cell access information. 
The following Fig.1 is showing the basic operation of UE based HO.
The serving cell might have the information on the possible target cell which can be obtained through UE’s measurement report a priori (procedure 0 ~ 3). Serving cell received MR from UE finds the candidate target cells, and request HO preparation. Once serving cell receives HO preparation response, HO command including UE based HO dedicated event and possible target cell access information is given (procedure 5). Still UE communicates with serving cell. After some time, UE suffers from the sudden link drop and this drop is caught by the UE HO dedicated event, then UE directly accesses to the target cell by synchronization i.e., transmitting RACH preamble. After noticed by one of target cell, data forwarding from the source cell to the target cell is done and data transmission is resumed between the target cell and UE. 



Figure 1 UE based HO flow chart

Proposal 1. RAN2 is asked to study on UE based handover procedure where network gives handover command including UE handover dedicated event configurations and target cell access information as a solution for high frequency NR single connection mobility. 

RAN2 agreed on using LTE handover as the baseline for NR as below. 
Agreements
1: NR shall support HO as part of the NR mobility procedures.
2: Network based mobility shall reuse the same principles as LTE (Rel-13) and for inter gNB HO consisting of at least:
-	Source gNB initiates the HO over the Xn interface via a HO request
-	Target gNB performs admission control and provides the RRC configuration as part of the HO acknowledgement
-	Source gNB provides the configuration to the UE including the HO command via RRC
-	The UE moves the connection to the target gNB via RRC
Further enhancements/modifications can be considered
There is definitely the cases where network based HO is applied even in HF NR. For example, cell change where serving beams of source and target cells are both in LOS or both in NLOS case can happen. This case is not involved with sudden beam block case. Instead normal network based HO is appropriate. There should be coexistence between UE based and network based HO. At least event A1~A5 is used for network based HO. UE based HO might need different type of event than normal LTE events to detect the link drop fast. 
Proposal 2. RAN2 is asked to study the necessity of new type of HO event for UE based HO for coexistence with network based HO.

3. Conclusion 
Based on above discussion, we conclude with the following proposals.
Proposal 1. RAN2 is asked to study on UE based handover procedure where network gives handover command including UE handover dedicated event configurations and target cell access information for adopting in high frequency NR single connection mobility. 
Proposal 2. RAN2 is asked to study the necessity of new type of HO event for UE based HO for coexistence with network based HO.
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