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1. Introduction
In 5G an UE may detect a multitude of suitable cells, based on the measurement of reference signals. One of the frequent situations may be the detection of cells belonging to eLTE base stations, gNB base stations, centralized gNB base stations. There are many criteria for selecting a serving cell, for example steaming from UE flow characteristics, however the UE lacks the information for attempting the handover to the most suitable cell.

2. Neighbor relation and neighbor capabilities
Assuming that UE is already controlled by a cell, the UE can communicate to the RRM function of this cell the physical and the NG-RAN Cell Global Identifier (NCGI) of the best available cells, as defined in ‎[1].
Based on the NGCI the RRM can obtain from the NG Core the IP address of the other base station to which the neighbor cell belongs and by further communication the characteristics of each relevant base station. In this way the serving base station will know which base station is operating based on CU-DU split and has central RRM capabilities.

3. Cell Selection Function

From now on, there are three possible solutions for Cell Selection:

1. There is a stand-alone RRM Controller, having the operational information for each cell (see our pair contribution R3-171475 ‎[2]); this stand-alone RRM Controller has a Cell Selection Function that will select the suitable Cell (s) for the UE.
2. The scope of the Central RRM in gNB-CU is extended to cover also cells belonging to other base stations. This Central RRM Controller has a Cell Selection Function that will select the suitable Cell (s) for the UE.
3. The old serving base station has an Extended RRM with an Extended Cell Selector function, covering the neighbor cells, and uses this function for the controlled UE, while gathering the relevant information from the neighbor base stations.
4. Procedures and impact on Xn and F1 interfaces
Solution 1: 
1. All the neighbor base stations transmit to the stand-alone RRM Controller, over the Xn interface, for each neighbor cell indicated by the UE, information regarding the cell capabilities, resource utilization and estimated available capacity.
2. The base station controlling the UE obtains from the UE and relays over Xn to the stand-alone RRM Controller the information regarding the UE Service Requirements, based on the active PDU sessions and their traffic amount and QoS expectations per flow, as detailed in ‎[1].
3. The stand-alone RRM Controller:

a. Instructs, through a message over the Xn Interface, the base station owning the controlling cell of the UE to initiate the handover of the UE traffic / Radio Bearers as a total, or only the designated Radio Bearer(s) or only the designated part of a Radio Bearer to a globally specified Cell.
b. Instructs, through a message over the Xn Interface, a target base station for the UE traffic to accept the handover of the UE traffic / QoS Flows as a total, or only the designated QoS Flow(s) or only the designated part of a QoS Flow to the globally specified Cell belonging to the target base station.

Solution 2: 
1. All the neighbor base stations transmit to the Central RRM Controller, over the Xn interface, for each neighbor cell indicated by the UE, information regarding the cell capabilities, resource utilization and estimated available capacity.

2. The base station controlling the UE obtains from the UE and relays over Xn to the Central RRM Controller the information regarding the UE Service Requirements, based on the active PDU sessions and their traffic amount and QoS expectations per Radio Bearer, as detailed in ‎[1].

3. The Central RRM Controller selects the target Cells for the UE and the target Controlling Cell and:

a. Instructs if relevant, through a message over the Xn Interface, the base station owning the controlling cell of the UE to initiate the handover of the UE traffic / QoS Flows as a total, or only the designated QoS Flow(s) or only the designated part of a QoS Flow to each globally specified Cell.

b. If the Central RRM Controller is located in the same base station as the controlling Cell of the UE, the Central RRM Controller initiates the handover of the UE traffic / QoS Flows as a total, or only the designated QoS Flow(s) or only the designated part of a QoS Flow to each globally specified Cell.

c. Instructs, through a message over the Xn Interface, each relevant target base station for the UE traffic to accept the handover of the UE traffic / QoS Flows as a total, or only the designated QoS Flow(s) or only the designated part of a QoS Flow to the specified Cell(s) belonging to the target base station.

d. Defines the new primary control cell (after handover) and transmits over the Xn interface to the selected base station the identity of the primary Cell.
e. If the primary cell is located in the same base station as the Central RRM Controller, the Central RRM Controller identifies the DU corresponding to the primary Cell and sends, over F1 interface, an announcement message to the relevant gNB-DU.

f. Receives, over Xn interface, the confirmation of physical handover execution from all the involved base stations.
g.  Instructs the AMF (Access Management Function) to instruct the relevant Core function for traffic re-direction to the target base stations according to the assignment per cell at pct. b).

h. The serving base station transmits over Xn interface or over F1 interface, as relevant, the user data which is still in its transmission buffers.
Solution 3: 
1. All the neighbor base stations transmit to the Extended RRM Controller, over the Xn interface, for each neighbor cell indicated by the UE, information regarding the cell capabilities, resource utilization and estimated available capacity.

2. The base station controlling the UE obtains from the UE and relays over Xn to the Extended RRM Controller the information regarding the UE Service Requirements, based on the active PDU sessions and their traffic amount and QoS expectations per flow, as detailed in ‎[1].

3. The Extended Cell Selection Function selects the target Cells for the UE and the target Controlling Cell and the Extended RRM Controller:

a. Instructs if relevant, through a message over the Xn Interface, the base station owning the controlling cell of the UE to initiate the handover of the UE traffic / QoS Flows as a total, or only the designated QoS Flow(s) or only the designated part of a QoS Flow to each globally specified Cell.

b. If the Extended RRM Controller is located in the same base station as the controlling Cell of the UE, the Extended RRM Controller initiates the handover of the UE traffic / QoS Flows as a total, or only the designated QoS Flow(s) or only the designated part of a QoS Flow to each globally specified Cell.

c. Instructs, through a message over the Xn Interface, each relevant target base station for the UE traffic to accept the handover of the UE traffic / QoS Flows as a total, or only the designated QoS Flow(s) or only the designated part of a QoS Flow to the specified Cell(s) belonging to the target base station.

d. Defines the new primary control cell (after handover) and transmits over the Xn interface to the selected base station the identity of the primary Cell.

e. Receives, over Xn interface, the confirmation of physical handover execution from all the involved base stations.
f.  Requests the AMF (Access Management Function) to instruct the relevant Core function for traffic re-direction to the target base stations according to the assignment per cell at pct. b).

g. The serving base station transmits over Xn interface as relevant, the user data which is still in its transmission buffers.

5. Proposals
1. Include the text in Sections 1,2,3,4 – the agreed Solutions - in TS 38.401, as description for the Cell Selection in NR.
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