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1 Introduction
At RAN2#105b meeting, the RAN2 work group send a LS on Conditional Handover to RAN3, details as follows:
ACTION: RAN2 respectfully asks RAN3 to study at least data forwarding and HO (Handover) preparation mechanisms or enhancements to the existing ones, suitable for Conditional Handover in E-UTRAN and NR.

In this document we discussed the solutions of data forwarding mechanism in conditional handover and the related signalling procedure among UE, source eNB and target eNB.

2 Discussion
Conditional HO is under discussion in RAN2 at LTE_feMob-Core work item in R16. As a solution to improve HO robustness, the UE does not immediately execute the HO command but stores it until a triggering condition (configured along with the HO command) is met. When the condition is met, the UE immediately executes the HO command and accesses the target cell. It has been agreed there could be a single or multiple candidate target cells for CHO and it is up to network’s decision how many cells to prepare. Basic steps of conditional HO is shown in Figure 1.
[image: image1.png]<#—Measurement control

——Measurement report:

Admission control Admission control

CHO configuration

measurements fulfill
HO Condition
CHO indication
(contains

—=>
target node
information) ———Data forwarding- — — |

early data
forwaring

Synchronization and random access:

1
HO confirm

HO complete:

Tate data
SN Status transfes forwaring

— ——Data forwarding-——




Figure 1 Conditional HO procedure
In Rel-15 legacy handover procedure, the source eNB knows exactly which cell to handoff the UE, and when does the handover happen, thus the source eNB can stop scheduling data to UE after sending out HO command, and start to perform data forwarding to the target eNB. For conditional handover, however, the target eNB decision is made on the UE side, which would impact the data forwarding of the network side. If the data forwarding starts after the UE already access to the target cell, it may cause unnecessary delay on the data delivery, therefore, data forwarding mechanism should be study in Conditional HO procedure in order to avoid the data delivery interruptions.
Observation 1：Data forwarding mechanism should be studied in Conditional HO procedure in order to avoid the data delivery interruptions.
RAN2#105 has additionally agreed that the late data forwarding (i.e. not done immediately when CHO target candidate cells become prepared) could be more suitable for CHO, especially when there are multiple candidate target cells. However, early data forwarding can be also considered as an option.

In order to save the source eNB’s radio resource and reduce user plane data transmission interruptions, the target cell indication should be informed to source eNB by UE before initiating access to the target cell.  

One may concern about unreliability transmission of this target cell information (UE sends to source eNB). In our understanding, the sending occasion of this information message is at about the same time with the sending of measurement report to the source eNB which triggers legacy handover, therefore we can assume that the loss rate is even lower than legacy handover failure rate. And it can be seen as a best effort behaviour, for most of the time it works well. Even if it is not received by source eNB successfully, the network can stop scheduling and start data forwarding after receiving handover successful confirmation from the target eNB. 
Proposal 1: It should be supported that UE send an indication contains target cell information to the source eNB before initiating access to the target cell (need RAN2 support).
Proposal 2: The source eNB can starts data forwarding procedure after it receives the indication information which inform the target cell information uploaded by UE. 
In case of transmission failure to the indication information provided by UE to source eNB, the data forwarding procedure can start when the Conditional HO completes. After the UE successfully access to the target eNB, the target eNB send ‘SN Status Request’ to the source eNB, then the source eNB can start data forwarding procedure after SN Status transfer. It should be clarified that if ‘early data forwarding’ successes, this step can be skipped.
Proposal 3: If the source eNB receives no information about the target cell reported by UE, it can start data forwarding procedure after the Conditional HO complete. 
3 Conclusion
In this paper, we discussed the Conditional HO procedure especially in data forwarding procedure in E-UTRAN and provide our observations and proposals as below:
Observation 1：Data forwarding mechanism should be study in Conditional HO procedure in order to avoid the data delivery interruptions.
Proposal 1: It should be supported that UE send an indication contains target cell information to the source eNB before initiating access to the target cell (need RAN2 support).

Proposal 2: The source eNB can starts data forwarding procedure after it receives the indication information which inform the target cell information uploaded by UE. 
Proposal 3: If the source eNB receives no information about the target cell reported by UE, it can start data forwarding procedure after the Conditional HO complete. 
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