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1 Introduction
CHO is a critical feature in Rel-16 and introduced into NTN for mobility handling. The agreements related to CHO have been achieved as follows:
At RAN2#112
Agreements

1. Reconfiguration with sync is the baseline for connected mode mobility in NTN (the use of legacy RLF and re-establishment mechanism are not excluded)
2. The CHO can be used in NTN for both moving cell and fixed cell scenarios, and the CHO procedure and execution condition defined in Rel-16 is the baseline for NTN CHO. 

3.
NTN specific CHO execution condition can be further discussed.

4.
The existing measurement framework (e.g. measurement configuration, execution and reporting) is the baseline, and all the existing measurement criteria and event can be used in NTN. Support for new measurement is not excluded.
5.
Legacy SSB periods (as in TN) shall be supported in NTN
Agreements via email - offline 105:

1. Time or timer based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario.  FFS on how to configure the time or timer based CHO triggering event. Also FFS how to consider the feeder/service link switch timing.
2. DAPS HO for NTN is de-prioritized in this release.

3. Location based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario. FFS on how to configure the location based CHO triggering event. FFS if location based CHO triggering event only (not in combination with other events) can also be considered.

4. The Location-based measurement event, in combination with the existing measurement event in NR, should be supported in NTN for both moving cell and fixed cell scenarios. FFS on how to configure the location based measurement event.
At RAN2#113
Agreements:

1. Support A4 event for NTN CHO. FFS whether other triggers need to be combined with this.
In this contribution, we focus on CHO configuration and provide our proposals.
2 Discussion
A Conditional Handover (CHO) is defined as a handover that is executed by the UE when one or more handover execution conditions are met [1]. CHO configurations are sent to UE in advance by RRC signal.
We first go over the basic design of CHO, then analyse new triggers, i.e. time/timer based CHO and location based CHO, and other enhancements related to CHO are also covered in this paper. 
2.1 CHO configuration in Rel-16
CHO configuration is mainly contained in ConditionalReconfiguration and CondReconfigToAddModList. The details of these two IE is shown as follows:
ConditionalReconfiguration information element
-- ASN1START

-- TAG-CONDITIONALRECONFIGURATION-START

ConditionalReconfiguration-r16 ::=   SEQUENCE {

    attemptCondReconfig-r16              ENUMERATED {true}              OPTIONAL,   -- Cond CHO

    condReconfigToRemoveList-r16         CondReconfigToRemoveList-r16   OPTIONAL,   -- Need N

    condReconfigToAddModList-r16         CondReconfigToAddModList-r16   OPTIONAL,   -- Need N

    ...

}

CondReconfigToRemoveList-r16 ::=     SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigId-r16

-- TAG-CONDITIONALRECONFIGURATION-STOP

-- ASN1STOP

CondReconfigToAddModList information element
-- ASN1START

-- TAG-CONDRECONFIGTOADDMODLIST-START

CondReconfigToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigToAddMod-r16

CondReconfigToAddMod-r16 ::=     SEQUENCE {

    condReconfigId-r16               CondReconfigId-r16,

    condExecutionCond-r16            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Cond condReconfigAdd

    condRRCReconfig-r16              OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Cond condReconfigAdd

    ...

}

-- TAG-CONDRECONFIGTOADDMODLIST-STOP

-- ASN1STOP

From the structure of these two IEs, we can find out that Rel-16 has provide the basic mechanism for addition, modification and release of CHO configuration.
2.2 CHO configuration in NTN
In NTN scenario, small RSRP/RSRQ variation in regions of cell overlap may make measurement-based triggering (e.g. A3 events) unreliable. At RAN2#113 meeting, A4 event is agreed for NTN CHO. However, only RSRP/RSRQ measurement may not be sufficient for UE to evaluate the precise HO execution time and cause too much power consumption for measurement. Thus, it is necessary to enhance the CHO configuration with location information. UE could use the location of UE and satellite to determine when the UE to start estimating the execution condition to avoid the unnecessary power consumption. Since the small RSRP/RSRQ variation between cell centre and cell edge, location information can assist UE to make sure to perform CHO at the edge of cell. However, we do not think location based CHO triggering event can work alone. The determination of CHO execution should take the radio link condition into the consideration. We prefer to configure CHO with the execution condition of A4 event and location information at the same time. UEs perform CHO when both A4 event and location based event are met.
Proposal 1: Configure CHO with the execution condition of A4 event and location information at the same time. UEs perform CHO when both A4 event and location based event are met.
In Rel-16, the maximum candidate cells for CHO is 8. However, the candidate cells in NTN is more predictable than in TN. Satellite ephemeris can be provided to UE by a lot of means, such as broadcasted in SIB, pre-configuration in USIM and RRC signalling. It facilitates UE to predict the coming target cell for HO. On the other hand, the coverage for a NTN cell is much larger than TN cell. The legacy maximum number of CHO candidate cells will cause more overhead of radio interface. We think it is necessary to reduce the maximum candidate cells for CHO in NTN and 4 is enough.
Proposal 2: It is necessary to reduce the maximum candidate cells for CHO in NTN and we recommend 4.

According to TS 38.331, ConditionalReconfiguration IE is responsible for CHO configuration update. If the ConditionalReconfiguration contains the condReconfigToRemoveList, UE will remove the corresponding CHO configuration. If the ConditionalReconfiguration contains the condReconfigToAddModList, UE will add or modify the CHO configuration. In NTN scenario, this kind of CHO reconfiguration by dedicated RRC signalling maybe inefficient with high radio interface overhead. On one hand, most of UEs in a NTN cell have the same CHO execution condition for the reason that most UEs experienced the similar radio link change. On the other hand, the amount for UE for HO is larger than TN cells. Thus, we think CHO reconfiguration of CHO execution condition can be included in SIB to improve the efficiency.
Proposal 3: CHO reconfiguration of CHO execution condition can be included in SIB to improve the efficiency.
3 Conclusion

In this contribution, we discuss CHO configuration in NTN and have the following proposals:

Proposal 1: Configure CHO with the execution condition of A4 event and location information at the same time. UEs perform CHO when both A4 event and location based event are met.
Proposal 2: It is necessary to reduce the maximum candidate cells for CHO in NTN and we recommend 4.

Proposal 3: CHO reconfiguration of CHO execution condition can be included in SIB to improve the efficiency.
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