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1
Introduction

In RAN Plenary 88e meeting, the revised WID on enhancement of data collection for SON/MDT in NR is approved in RP-201281. One of the objectives of the WI is the support of successful handover report:

	· Support of data collection for SON features, including CCO, inter-system inter-RAT energy saving, inter-system load balancing, 2-step RACH optimization, mobility enhancement optimization, and leftovers of Rel-16 SON/MDT WI (PCI selection, energy efficiency (OAM requirements), Successful Handovers Reports, UE history information in EN-DC, load balancing enhancement, MRO for SN change failure, RACH Optimisation enhancements) [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

· Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3]


Successful handover report can be transferred by UE to target NG-RAN node, and the target NG-RAN node could forward the successful handover report to source NG-RAN node via Ng or Xn interface. But which message is used and what IEs should be included for transfer the successful handover report is not clear.
This paper discusses the solutions to transfer Successful handover report from target NG-RAN node to source NG-RAN node.   
2
Discussion

Successful handover report is used to report the failure events observed during successful handover. It’s performed by making UE to generate a report associated to a successful handover comprising a set of measurements collected during the handover phase, i.e. measurement at the handover trigger, measurement at the end of handover execution or measurement after handover execution. UE sends the report to the target NG-RAN node. Then target NG-RAN node could forward the report to the source NG-RAN node to indicate failures experienced during a successful handover. The source NG-RAN node is able to analyse whether its mobility configuration needs adjustment according to the report. 
The successful handover report can be forwarded by the target NG-RAN node to the source NG-RAN node via Ng or Xn interface, but which PDUs and which IEs are used to transfer the successful handover report is not clear. 

We have 2 options to solve the issue.

Option 1: 
Reuse the message UPLINK RAN CONFIGURATION TRANSFER and DOWNLINK RAN CONFIGURATION TRANSFER at Ng interface for Ng based handover, and the message HANDOVER REPORT at Xn interface for Xn based handover. The signalling flows could be as the following figures.
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Figure 1: Option 1 for Ng based handover
Step 6: UE indicates the availability of a Successful Handover Report by the Handover Complete message.
Step 7 and 8: The target NG-RAN node may fetch information of a successful handover report via UE Information Request/Response mechanism.

Step 9 and 10: The target NG-RAN node forwards the successful handover report to the source NG-RAN node via the Ng messages Uplink/Downlink RAN Configuration Transfer.

Note: Step 9 and 10 can be performed at any time after step 8.
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Figure 2: Option 1 for Xn based handover

Step 4-6 are same with Step 6-8 in the figure 1.
Step 7: The target NG-RAN node forwards the successful handover report to the source NG-RAN node via the Xn message Handover Report.

Note: Step 7 can be performed at any time after step 6.

Option 2: 

Reuse the messages Handover Notify and UE Context Release Command at Ng interface for Ng based handover, and the message UE Context Release at Xn interface for Xn based handover. The signalling flows could be as the following figures.
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Figure 3: Option 2 for Ng based handover

Step 6-8 are same with Step 6-8 in the figure 1.

Step 9 and 10: The target NG-RAN node forwards the successful handover report to the source NG-RAN node via the Ng messages Handover Notify and UE Context Release Command.


[image: image4.emf]UE S-NG-RAN T-NG-RAN AMF

1. Handover Request

3. RRC Reconfigure

4. RRC Reconfigure Complete

5. UE Information Request

6. UE Information Response

7. Path Switch Request

2. Handover Request Ack

9. UE Context Release 

8. Path Switch Ack


Figure 4: Option 2 for Xn based handover

Step 4-6 are same with Step 4-6 in the figure 2.

Step 9: The target NG-RAN node forwards the successful handover report to the source NG-RAN node via the Xn message UE Context Release.

Analysis:
Compared Option 1 and Option 2, we have:

	
	Pros
	Cons

	Option 1
	1. Uplink/Downlink RAN Configuration transfer and Handover Report are Non-UE associated messages. It can be sent at any time after the target NG-RAN node retrieve successful handover report, and doesn't add the needed time during the handover is performed.
	1. Needs addition messages in the legacy handover procedures. It adds signalling load. 
2. The messages need to be enhanced to transfer the successful handover report.

	Option 2
	1. It doesn't impact on the legacy handover procedure.

	1. Handover Notify and UE Context Release have to be hold on until the successful handover report is retrieved by the target NG-RAN node. It could add the time for handover procedure.
2. The messages need to be enhanced to transfer the successful handover report


We recommend Option 1. 
Proposal:
RAN3 agrees to take Option 1 as the solution of Successful Handover Report.
3
Conclusions
The contribution analyzes the solutions to transfer Successful handover report from target NG-RAN node to source NG-RAN node. We have the following proposal.

Proposal:
RAN3 agrees to take Option 1 as the solution of Successful Handover Report.
The corresponding CRs for Option 1 are provided in [1] and [2].
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