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1 Introduction

In this contribution, we discuss NR mobility especially for UE controlled mobility in RRC_CONNECTED. A handover with a condition configured by the gNB may be considered as UE controlled somehow. The following agreements are relevant:
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.

Agreements

1
The mobility enhancement similar to that discussed for LTE (“Maintaining Source eNB connection during handover”) should be considered also for NR.

2
For DC (NR-NR), study how to reconfigure the UE from an MeNB to an SeNB to target the 0 ms UP interruption. FFS whether also applicable to LTE-NR

2 Discussion

2.1 NW controlled mobility and UE controlled mobility schemes
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Figure 1: NW controlled mobility and UE controlled mobility schemes

In NR, RRC_INACTIVE is introduced, which uses RAN area level UE controlled mobility. On the other hand, even in RRC_CONNECTED, some kind of UE controlled mobility is discussed as shown in Figure 1 c, d). In legacy system, normal handover operation allows the UE to access the target cell in response to receive HO command which include a target cell identity and random access parameters. In addition to the normal handover operation, there were proposals [1], [3] to support UE determination of a handover trigger based on a configured condition after HO command is provided. As RAN2 agreement, make-before-break type of HO should also be considered. Those schemes allow UE to determine an exact timing of access to the target cell while only one target cell is assumed.
In addition, further relaxing network control may be considered. Since context fetch procedure will be available in NR, UE based target cell determination may have some benefit to relax network based mobility. However, if UE is allowed to select the target cell among candidate cells, HO command may need to include system information corresponding to candidate cells. Alternatively it may be possible solution that UE acquires minimum SI based on cell selection/reselection procedure. It may require additional receiver or gap configuration to get other cell’s system information.
To support UE based determination of a target cell or access timing to the target, data forwarding timing would also be taken into consideration. In normal handover procedure, data forwarding starts at the HO command. If context fetch is used, it is possible to start data forwarding at the timing of context fetch. In this procedure, some data packet in source cell would be lost and data delivery at target cell would be delayed, but source cell does not need to forward data until UE accesses to the target.
In normal handover, at a preparation phase, a source gNB negotiates with a target gNB and the target gNB performs admission control before HO command is delivered to the UE. If the network supports UE based determination of a target cell, admission control has to be done at access to the target by acquiring system information directly from the target. This would have some benefit to reduce negotiations between gNBs.
A normal HO command complete message does not need to include source cell related information because the target cell is prepared and knows the source cell. However, Resuming complete/Re-establishment request needs to include UE identity of a source cell, a source cell identity, source gNB identity in the message because the target cell does not know the source cell and the target cell does not have a UE context. To support UE based determination of a target cell, a type of Resuming complete/Re-establishment request message would be needed.
Observation 1: UE based determination of a target cell or access timing to the target may be studied.
Proposal 1:  
The following aspect need to be studied for HO enhancement: 

1.
NW based target cell determination or UE based target cell determination

2.
Target cell access upon HO command or upon UE determination


3.
minimum SI of target cell via source cell or Direct minimum SI reading at target

4.
Data forwarding before access to the target cell or after access to the target cell


5.
Admission control before access to the target cell or at access barring on the target cell


6.
HO complete type of message or Re-establishment type of message

Above aspects can also be applied to SCG change operation in dual connectivity scenario. As shown in [2], relaxing network control for SCG mobility will be efficient. Especially small cell deployment and multiple TRP deployment, UE controlled mobility will have benefit on interruption time and overhead of measurement.
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Proposal 2:  
Both PCell and PSCell should be considered on above aspects. 

3 Conclusion 

In this contribution, we describe NR mobility especially for UE controlled mobility in RRC_CONNECTED. We have the following proposal: 

Observation 1: UE based determination of a target cell or access timing to the target may be studied.

Proposal 1:  
The following aspect need to be studied for HO enhancement: 

1.
NW based target cell determination or UE based target cell determination


2.
Target cell access upon HO command or upon UE determination


3.
SI delivery including RACH parameters in HO command or Direct minimum SI reading


4.
Data forwarding before access to the target cell or after access to the target cell


5.
Admission control before access to the target cell or at SIB reading on the target cell


6.
HO complete type of message or Re-establishment type of message

Proposal 2:  
Both PCell and PSCell should be considered on above aspects. 
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