3GPP TSG RAN WG3 #75 













                        R3-120225
Dresden, Germany, February 6 - 10, 2012
Title: 
Multiple HO preparation and MRO
Source: 
Samsung
Agenda item:
10
Document for:
Discussion and approval
1   Introduction
It was discussed whether RRC Reestablish Cause needs to be added to X2AP RLF INDICATION message. The “RRC Reestablish Cause” is assumed to be used in the following scenarios:
· Rel-9 UE and Rel-10 eNB

· The eNB to differentiate the two cases:

1) UE received HO COMMAND, eNB don’t receive HO COMMAND ACK.

2) UE doesn’t receive HO COMMAND

E.g. if eNB A prepared to handover the UE to eNB B, it is too late HO in case of 2). It is coverage problem in case 1). Please note that there is no problem to differentiate CCO from too late if there is UE RLF Report from the UE. If there is no UE RLF Report, the method to differentiate the two cases is needed.  

In case of no UE RLF Report from UE, there is no means to distinguish too early/Wrong cell HO from CCO. The cause can only be used to distinguish too late from CCO.
2   Discussion

To differentiate the above two cases, one implementation method is that:

The eNB receiving RRC Re-establishment Request to not generate any RLF INDICATION if the failure cause is HOF and the HO to the cell in which the UE is re-established is prepared (this is the target cell). 

This solution works well to differentiate the above two cases.
In [4], it was said that the solution will work for most cases, but not for case of multiple HO preparation. In the following section, it was clarified how this solution works in multiple HO preparation. It shows that this solution is compatible with multiple HO preparation and with the current specifications.
2.1.1   Background of multiple HO preparation
Multiple HO preparation was left for implementation. The spec doesn’t descript how it works. 

During multiple HO preparation discussion, two multiple HO preparation purpose were discussed without convergence.

· The purpose is to assure HO preparation success

· The purpose is to assure HO procedure success
There are different understanding and flavors for each company.
Case 1: The purpose is to assure HO preparation success.
The HO signaling flow with multiple HO preparation is shown in Figure 1.
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Figure 1 Multiple HO Prepareation Case 1
In this case, after the source eNB select the target cell, it will trigger the release in other prepared cells. So when eNB-C receives RRC Re-establish Request message, there is no UE context and it is not prepared. eNB-C will send RLF INDICATION message to source eNB. Source eNB can know it is wrong cell HO.
Observation 1: The implementation based method works well in Case 1.

Case 2: The purpose is to assure HO procedure success.

For this purpose, the source eNB trigger the HO Cancel in cell C after source eNB receive the Resource Release from the target (The UE successful access to the target).
From one side, it would be an advantage since during the handover execution phase if a reestablishment would happen to a cell from eNB C, the re-establishment might still succeed. However, from another aspect, the radio resource assigned in cell C will be reserved during this period i.e. radio resource waste, and there are data loss to handover the UE to cell C since there are no parallel data forwarding mechanism.
Companies have different understanding on the pros and cons. Therefore, the mechnism was not descripted in the specification.
To assure the UE access the cell C sucessfully, the eNB need to indicate to MME to switch the DL GTP Tunnel. Then the MME can send the data to new eNB for the UE.
Currently, there is no S1 message defined for this purpose. In implementation, it is possible to use Path Switch for X2 handover and Handover Notify for S1 handover. However, from standard point of view, the current Handover Notify and Path Switch Reqeust procedure is used in successful handover (please see the annex). 
Another issue is how to release the resources in source eNB. the current Release Resource procedure is used in successful handover as well(please see the annex).
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Figure 2: Multiple HO Prepareation Case 2 for S1 handover
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Figure 3: Multiple HO Preparation Case 2 for X2 handover
Let’s assume Case 2 is not prohibitted in implementation. In this case, it is successful handover considering the UE successful access to one of the prepared cell. The purpose of this kind of multiple HO preparation is to assure HO success. It is neither error case nor failure case. Therefore it should not be counted as MRO. Please note that even in Rel-11, non-failure case is considered as low priority. It is not the case that should be considered in Rel-10 at all. 
Observation 2: Case 2 is not error case or failure case. It is not in the scope of MRO.
3   Conclusion
There is no problem to use the implementation depended method to differentiate the two cases for multiple HO preparation case 1. Multiple HO preparation implementation method 2 is out of scope of MRO. Therefore, the new “Cause” IE (ASN.1 impact) is not needed.
Another point is summarized in the beginning: the main purpose of the Cause is to differentiate too late and CCO. If there is UE RLF report, it can always be differentiated according to the UE RLF Report. If without UE RLF report, there are no means to differentiate too early/wrong cell from CCO. There is some limitation for the Rel-9 mechanism anyway.
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5   Annex
8.4.3
Handover Notification

8.4.3.1
General

The purpose of the Handover Notification procedure is to indicate to the MME that the UE has arrived to the target cell(?) and the S1 handover has been successfully completed.

8.4.3.2
Successful Operation
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Figure 8.4.3.2-1: Handover notification

The target eNB(?) shall send the HANDOVER NOTIFY message to the MME when the UE has been identified in the target cell(?) and the S1 handover has been successfully completed.
8.2.3.2
Successful Operation
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Figure 8.2.3.2-1:  UE Context Release, successful operation

The UE Context Release procedure is initiated by the target eNB(?). By sending the UE CONTEXT RELEASE message the target eNB(?) informs the source eNB of Handover success and triggers the release of resources. 
Upon reception of the UE CONTEXT RELEASE message, the source eNB may release radio and control plane related resources associated to the UE context. For E-RABs for which data forwarding has been performed, the source eNB should continue forwarding of U-plane data as long as packets are received at the source eNB from the EPC or the source eNB buffer has not been emptied (an implementation dependent mechanism decides that data forwarding can be stopped).

19.2.2.5.3
Handover Notification procedure

The Handover Completion for S1 initiated handovers comprises the following steps:

-
The HANDOVER NOTIFY message is sent by the target eNB to the MME when the UE has successfully been transferred to the target cell.  
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Figure 19.2.2.5.3-1: Handover completion procedure

19.2.2.5.5
Path Switch procedure

The handover completion phase for X2 initiated handovers comprises the following steps:

-
The PATH SWITCH message is sent by the target eNB to the MME when the UE has successfully been transferred to the target cell. The PATH SWITCH message includes the outcome of the resource allocation: successfully established E-RAB(s).

· The MME responds with the PATH SWITCH ACK message which is sent to the eNB.

· The MME responds with the PATH SWITCH FAILURE message in case a failure occurs in the EPC.


[image: image7.emf] 

Target eNB   MME  

S1 - AP: PATH SWITCH  

UE  

S1 - AP: PATH SWITCH ACK  

S1 - AP: PATCH SWITCH FA lLURE  

RRC: HANDOVER CONFIRM   


Figure 19.2.2.5.5-1: Path Switch procedure

20.2.2.3
UE Context Release procedure

The UE Context Release procedure is initiated by the target eNB to signal to the source eNB that resources for the handed over UE context can be released.
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Figure 20.2.2.3-1: UE Context Release procedure

By sending UE CONTEXT RELEASE the target eNB informs the source eNB of Handover success and triggers the release of resources. 
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