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1. Introduction

In RAN2 #104, CHO in LTE was discussed extensively. It was agreed that:

1. Support configuration of one or more candidate cells for conditional handover.

=>
FFS how many candidate cells (UE and network impacts should be clarified).

In RAN2#105bis, it was agree for NR:

c/ Support configuration of one or more candidate cells for conditional handover;

=>
FFS how many candidate cells (UE and network impacts should be clarified). 

In this contribution, we will discuss the number of candidate cells for conditional handover. 
2. Discussion
In legacy LTE, during handover preparation stage, source node will send handover requests to the target node with up to 32 candidate cells. And the target node will provide a response with one target cell. 

In conditional handover procedure, it was agreed in RAN2 #104 that configuration of more than one candidate cells can be supported. More candidate cells can achieve better handover performance on handover failure rate and handover latency, but it will lead more RACH resource waste. During conditional handover, all candidate cells should reserve the RACH resource for the potential access for the UE. This can also lead to some performance degradation. 
Observation 1: The configuration of candidate cell number is a tradeoff between mobility performance and RACH resource utilization efficiency.
The candidate cells should be used for the UE to make the decision on the target cell. In this way, it is better to configure the cells which have high probability as the candidate cells for the UE. Thus, the network can configure the number of candidate cells based on the cell deployment scenario and UE mobility status. In the scenario with small cell radius and high UE mobility, the network should configure more candidate cells, and vice versa. 
Observation 2: The number of candidate cells is related to the cell deployment scenario and UE mobility status.
Proposal 1: The maximum number of candidate cells for conditional handover can be determined by mobility performance requirement, RACH resource utilization efficiency, cell deployment scenario, and UE mobility status. For example, it can be 6. 
The TP corresponding to proposal 1 is provided in the Annex. The specification baseline is the output of the email discussion 107bis#54[1]. 
Proposal 2: RAN2 to consider the following Text proposal for prepared cell number for CHO. 

3. Reference
[1] R2-19xxxx, 38.331 RRC running CR NR mobility, RAN2#107bis#54. 
4. Conclusion

In this contribution, we discuss the number of candidate cells for conditional handover and provide the corresponding text proposal. Based on the discussion, we have the following observations and proposals:

Observation 1: The configuration of candidate cell number is a tradeoff between mobility performance and RACH resource utilization efficiency.
Observation 2: The number of candidate cells is related to the cell deployment scenario and UE mobility status.
Proposal 1: The maximum number of candidate cells for conditional handover can be determined by mobility performance requirement, RACH resource utilization efficiency, cell deployment scenario, and UE mobility status. For example, it can be 6. 
Proposal 2: RAN2 to consider the following Text proposal for prepared cell number for CHO.
Annex-Text proposal
Start of change

–
Multiplicity and type constraint definitions

-- ASN1START

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

maxBandComb                             INTEGER ::= 65536   -- Maximum number of DL band combinations

maxCellBlack                            INTEGER ::= 16      -- Maximum number of NR blacklisted cell ranges in SIB3, SIB4

maxCellInter                            INTEGER ::= 16      -- Maximum number of inter-Freq cells listed in SIB4

maxCellIntra                            INTEGER ::= 16      -- Maximum number of intra-Freq cells listed in SIB3

maxCellMeasEUTRA                        INTEGER ::= 32      -- Maximum number of cells in E-UTRAN

maxEARFCN                               INTEGER ::= 262143  -- Maximum value of E-UTRA carrier frequency

maxEUTRA-CellBlack                      INTEGER ::= 16      -- Maximum number of E-UTRA blacklisted physical cell identity ranges

                                                            -- in SIB5

maxEUTRA-NS-Pmax                        INTEGER ::= 8       -- Maximum number of NS and P-Max values per band
maxExecutionCond                        INTEGER ::= 2       
maxMultiBands                           INTEGER ::= 8       -- Maximum number of additional frequency bands that a cell belongs to

maxNARFCN                               INTEGER ::= 3279165 -- Maximum value of NR carrier frequency

maxNR-NS-Pmax                           INTEGER ::= 8       -- Maximum number of NS and P-Max values per band

maxNrofServingCells                     INTEGER ::= 32      -- Max number of serving cells (SpCells + SCells)

maxNrofServingCells-1                   INTEGER ::= 31      -- Max number of serving cells (SpCell + SCells) per cell group

maxNrofAggregatedCellsPerCellGroup      INTEGER ::= 16

maxNrofSCells                           INTEGER ::= 31      -- Max number of secondary serving cells per cell group

maxNrofCellMeas                         INTEGER ::= 32      -- Maximum number of entries in each of the cell lists in a measurement

                                                            -- object

maxNrofSS-BlocksToAverage               INTEGER ::= 16      -- Max number for the (max) number of SS blocks to average to determine cell

                                                            -- measurement
maxNrofCHO-Cells                        INTEGER ::= 6      -- Max number of CHO candidate cells
End of change
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