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1 Introduction

In RAN2 #105bis, following agreements were made for LTE conditional handover.

Agreements

1 
The CHO command contains at least the configuration information of target cell(s) and triggering conditions. 

=> FFS who decides the triggering conditions (source, target or source+target)

=> FFS on transparent containers.

=> FFS on the Stage-3 details

1  Existing Ax measurement events can be used for executing CHO. FFS which Ax events can be used.

2  Conventional handover overrides any configured conditional handover command

3  The network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling.
=> FFS how “CHO cmd” is formulated in Stage-3 signalling 

=> FFS whether UE continues to receive source cell while executing CHO cmd. 

=> FFS what UE does if it receives HO cmd while executing CHO cmd. 

=> FFS what UE does if NW removes CHO cmd while executing the same CHO cmd. 

=> FFS whether UE stores CHO commands in failure cases

=> FFS whether CHO candidates can be released via other means.

And following agreements were made for NR conditional handover.

Agreements

0:
CHO is introduced in NR to solve robustness/reliability issue.

1:The LTE agreements below are applicable for NR: 

a/ CHO is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 

b/ Usage of conditional handover is decided by network. UE evaluates when the condition is valid.

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

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

=>
FFS how to include the CHO conditions in UE configuration

d/ The baseline operation for Conditional HO procedure assumes HO command type of message contains HO triggering condition(s) and dedicated RRC configuration(s). UE accesses the prepared target when the relevant condition is met.

e/ The baseline operation for Conditional HO assumes the source RAN remains responsible for RRC until UE successfully sends RRC Reconfiguration Complete message to target RAN. 

f/ 
RAN2 assumes late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be suitable for CHO when there are multiple candidate target cells. Early packet forwarding can also be considered. Detailed decisions require RAN3 study.

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.

FFS: Enhancements to the above CHO framework to specifically address usage in FR2 (e.g. address high number of handovers, RLFs, etc)

In this contribution, we would like to discuss further details on CHO configuration for NR mobility enhancements and try to address some of FFS issues listed above.
2 Discussion 
2.1 CHO deconfiguration
In the last RAN2 meeting, it was agreed that network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signalling, and whether CHO candidates can be released via other means is FFS. In previous meetings, timer-based deconfiguration was proposed by quite many companies. We think this approach is beneficial to have and can co-exist with the explicit deconfiguration approach. That is, network (in some case it can even be the source cell without request from the candidate cell) may use RRC signaling to explicitly deconfigurate CHO whenever it wants as long as radio link is good, while timer-based deconfiguration can be used in case where radio link is not good and RRC signalling cannot reach the UE.

Proposal 1 Timer-based approach is supported CHO deconfiguration.
2.2 CHO preparation
For the timer-based CHO deconfiguration approach, the timer is mainly used by the target cell to reserve configurations and resources in the CHO command. Therefore, it would be straightforward that the target cell should configure the timer value and include it in the handover command, which would eventually reach the UE via source cell’s forwarding. When UE receives the CHO command, it starts the timer and removes the CHO command when the timer expires.
Proposal 2 Timer value is configured by the candidate cell and included in the configuration information of candidate cell.
Proposal 3 UE starts the timer associated with the candidate cell upon receiving CHO command and removes the CHO candidate when the timer expires.
Note that the new timer was not included in the existing HO command generated by the target cell. Therefore, the target cell should be aware whether the ongoing HO preparation is for legacy HO or CHO so that it can decide whether to include the timer value in the target cell configuration information. To achieve this, a CHO indication would be needed in the HO preparation phase for CHO awareness of the target cell.
Proposal 4 CHO indication is included in HANDOVER REQUEST message.
2.3 CHO configuration
When the source cell receives the target cell configuration, as part of CHO command, some triggering condition needs to be associated with the target cell. In legacy HO procedure, HO decision is made by the source cell, which is aided by UE’s measurement reporting. Similarly, we think for conditional handover, responsibility for configuring the triggering condition should be part of source cell’s RRM functionality and should not involve the target cell. 
Proposal 5 Triggering condition is decided by the source cell.
Regarding the detailed measurement events used as trigger condition, we think existing A3/A4/A5 events can all be used. Which event to be used would be up to network’s implementation and there will be no specification impact. We don’t see the reason to exclude or prioritize any one of those.
Proposal 6 A3/A4/A5 measurement events can be used for executing CHO, and which event to use is up to source cell’s choice.
For the triggering condition’s RS type, currently only SSB was agreed to be used. We think CSI-RS measurement is more flexible and can also be used for CHO execution condition. Which RS type to be used can be configured by network. For the FFS issue on use of more than one RS type, we think single RS type would be obviously easy for UE to implement and it is already supported by existing specifications. If more than one RS type is used, then UE has to coordinate between two RS types, e.g. TTT mechanism might need to be modified for evaluating two RS type measurement results. For the sake of simplicity, we prefer single RS type for CHO trigger condition. 
Proposal 7 RS type CSI-RS is supported for triggering condition. Whether to use SSB or CSI-RS can be configured by network.
Proposal 8 Single RS type is used for CHO trigger condition. 

For the FFS issue of multiple trigger quantities (RSRP/RSRQ/RS-SINR), we think this has similar issues as multiple RS types. From our perspective, single trigger quantity would be easy for UE to implement and would be our preference. 

Proposal 9 Single trigger quantity is used for CHO trigger condition. 

3 Conclusion
Based on the discussion in section 2 we have following proposals:
Proposal 1
Timer-based approach is supported CHO deconfiguration.
Proposal 2
Timer value is configured by the candidate cell and included in the configuration information of candidate cell.
Proposal 3
UE starts the timer associated with the candidate cell upon receiving CHO command and removes the CHO candidate when the timer expires.
Proposal 4
CHO indication is included in HANDOVER REQUEST message.
Proposal 5
Triggering condition is decided by the source cell.
Proposal 6
A3/A4/A5 measurement events can be used for executing CHO, and which event to use is up to source cell’s choice.
Proposal 7
RS type CSI-RS is supported for triggering condition. Whether to use SSB or CSI-RS can be configured by network.
Proposal 8
Single RS type is used for CHO trigger condition.
Proposal 9
Single trigger quantity is used for CHO trigger condition.
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