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1	Introduction
RAN#80 plenary approved a Work Item (WI) titled “NR mobility enhancements” to enhance the basic mobility functions available in NR Release 15[1]. The below FFS were captured during RAN2 #105bis meeting:
	2	Cell level quality is used as baseline for CHO execution condition;
FFS: on whether beam quality is used as input for CHO execution condition.

3	 RS type SSB can be used
FFS: CSI-RS, use of more than one RS type

4	Ax events (entry condition) are used for CHO execution condition and A3/5 as baseline
FFS: on other events

5	Trigger quantity for CHO execution condition(RSRP, RSRQ or RS-SINR) is configured by network. 
FFS: on multiple quantities.



In this paper, we take evaluate the complexity and need of using CSI-RS towards evaluating a CHO candidate cell and provide our views. 
2	Discussion
In NR, a UE may operate in a bandwidth part (BWP) which is smaller than the cell bandwidth. Within the cell bandwidth, there may be several BWPs present. Some of these BWPs may contain SSBs while others may not. In RRC_CONNECTED state, the UE measures multiple beams (at least one) of a cell and the measurements results are averaged to derive the cell quality. The measurements are first filtered at physical layer and then filtered at RRC level. Depending on the configured number of RS resources to average and RS consolidation threshold, cell measurement quantity is derived for SSB or CSI-RS. Layer 3 filtering is applied on it to derive layer 3 cell level measurement. Beam level measurement is derived based on measurement of each individual beam (without consolidation of measurement results from multiple beams). Layer 3 filtering (as in cell level measurement) is applied on it to derive layer 3 beam level measurement.

In RRC_CONNECTED state, UE may perform beam/ cell level measurements based on SS Blocks or CSI-RS based on configuration from network. SSB is a cell-level configuration where as CSI-RS is a UE specific configuration. An agreement was made during RAN2 #105bis meeting, that SSB based evaluation can be done for the CHO candidate cell, and the applicability of CSI-RS was FFS. . Current release 15 specifications allow a UE to evaluate neighbour cell either based on SSB measurement or based on CSI-RS measurement according to configuration received from the network.  In reporting configuration, the source gNB configures the RS type based on which the measurement object has to be evaluated and reported. The possibility of configuring CSI-RS based measurements provide more flexibility for the network to configure neighbour measurements. 

CSI-RS based measurements have the following advantages: 
· Configurable periodicity
· Configurable beam width 
· Framework for measurement configuration and measurement reporting is already available
· Framework for INMs for handover preparation/ handover command is already available
· Better suited for beam forming based deployment (eg: number of beams can be changed dynamically)
· Can be configured anywhere in the cell bandwidth unlike that of SS Blocks. 

CSI-RS based measurements have the following disadvantages: 
· Has to be explicitly configured to each UE 
· Size of configuration, reporting and INM may be higher than SSB based measurements 

[bookmark: _GoBack]The major disadvantage in allowing CHO configuration and evaluation based on CSI-RS is the possible increase in size of the CHO configuration (if large number of beams are available), measurement reporting and internode handover messages as compared to that of SSB. However, there is no additional overhead compared to release 15 handover signalling. The framework for CSI-RS based measurement configuration and measurement reporting is already available in release 15 and can be reused. Similarly, the framework for INMs for handover preparation and handover command containing CSI-RS based results/ configurations is also available in release 15 and can be reused. Therefore, it is useful to allow CSI-RS based CHO candidate evaluation and the decision to configure CSI-RS resources for RRM measurements is up to the network. 

Observation 1: There is no additional specification work required to support CSI-RS based CHO evaluation. 
· The framework for CSI-RS based measurement configuration and measurement reporting is already available and can be reused
· The framework for INMs for handover preparation and handover command containing CSI-RS based results/ configurations is already available and can be reused
Proposal 1: CSI-RS based evaluation of a CHO candidate can be configured by the network.

In release 15, measurements are either performed using SS Blocks or using CSI-RS resources i.e. a neighbour cell is only evaluated based on a single RS based on network configuration. Measurements are not performed for neighbour evaluation based on both the RS types. It does not appear to have gain in configuring a UE to evaluate a neighbour cell based on both SSB and CSI-RS based measurements. 

Proposal 2: CHO candidate is evaluated based on a single RS type. Both SSB based and CSI-RS based evaluation for a CHO candidate is not required to be introduced. 
3	Conclusion
The contribution discussed the use of CSI-RS based measurements in evaluating a candidate cell for conditional handover. The following observations and proposals are made:
Observation 1: There is no additional specification work required to support CSI-RS based CHO evaluation. 
· The framework for CSI-RS based measurement configuration and measurement reporting is already available and can be reused
· The framework for INMs for handover preparation and handover command containing CSI-RS based results/ configurations is already available and can be reused
Proposal 1: CSI-RS based evaluation of a CHO candidate can be configured by the network.
Proposal 2: CHO candidate is evaluated based on a single RS type. Both SSB based and CSI-RS based evaluation for a CHO candidate is not required to be introduced. 
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