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1   Introduction
At the last meeting, it was proposed to allow RNs to support multiple handover preparations to achieve similar mobility performance with Rel-8 eNBs [1], and it was concluded that multiple handover preparations can be supported at RNs, but only if done sequentially. 
This contribution analyses two typical scenarios and the corresponding multiple handover preparation procedures, and it is shown that RNs could easily be allowed to support the feature. 
2   Discussion
2.1   Scenario 1: Inbound to RN
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Figure 1 Inbound to RN
As it is demonstrated in Figure 1, in the first scenario the source eNB hands off a UE to the DeNB, but the handover fails for some unpredictable reason, and the UE may start the reestablishment procedure towards the RN. 
From the source eNB point of view, the RN’s cells are regarded as the cells of the DeNB, it is likely that one of the DeNB’s cell is selected as the target cell, and one or more RN’s cells are selected as the reestablishment cells, then the handover request is sent to the DeNB with the reestablishment cell list in the RRC container.

According to current descriptions in the specification, the DeNB will forward the handover request message only if the RN’s cell is indicated as the target cell. That means if a UE handover fails in a DeNB cell, the following reestablishment procedure will probably failed.
In order to make the reestablishment success, the DeNB also needs to forward the handover request to the RN according to the reestablishment cell list, and the related procedure is shown in Figure 2.

[image: image2.emf]eNB RN

1) HANDOVER REQUEST

4) HANDOVERREQUESTACK

2) HANDOVER REQUEST

3) HANDOVERREQUESTACK

DeNB


Figure 2 Multiple handover preparations in scenario 1
The overall procedure is described in details as following:
1) The source eNB sends the HANDOVER REQUEST to the DeNB, in which one of DeNB’s cells is indicated as the target cell, and one or multiple RN’s cells are included as the reestablishment cells.

2) The DeNB forwards the HANDOVER REQUEST to the RN to deliver the necessary information for possible reestablishment.
3) The RN sends back to the DeNB the HANDOVER REQUEST ACKNOWLEDGE to indicate the successful reception of the reestablishment information.
4) The DeNB sends the HANDOVER REQUEST ACKNOWLEDGE to the source eNB to accept the handover request.
Note: The step 2) and step 3) may be performed after the step 4).
In the whole procedure, it is noted that only the DeNB’s behaviors in the step 2) may need to be specified, so we have a proposal as following:

Proposal 1: Upon receiving the HANDOVER REQUEST from a source eNB, the DeNB shall prepare the RN for handover when the RN's cell ID(s) are included as the reestablishment cell(s).

Note: Similarly, when a RN1’s cell is selected as the target cell, and the RN2’s cells under the same DeNB are selected as the reestablishment cells, the same rule can also be applied.
2.2   Scenario 2: Outbound from RN
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Figure 3 Outbound from RN
As it is demonstrated in Figure 3, in the second scenario the source RN hands off a UE to the DeNB, but the handover fails for some unpredictable reason, and the UE may start the reestablishment towards a neighboring eNB.
Similar with the first scenario, in order to prevent the UE from dropping, the reestablishment in the neighboring eNB cell is preferred to be successful. In this case, the source RN may want not only to prepare the DeNB’s cell but also to prepare the neighboring eNB’s cells. Please note in Rel-8/9, it is allowed that an eNB can send multiple handover requests to several neighboring eNBs for multiple preparations.

According to the conclusion in RAN3#70 meeting, the multiple handover preparations can be supported at RNs only if done sequentially, it means that the RN can send multiple handover requests towards several neighboring eNBs (including the DeNB) one by one. Then the multiple handover preparations procedure can be shown in Figure 4.


[image: image4.emf]DeNB RN eNB

1) HANDOVER REQUEST

2) HANDOVERREQUESTACK

5) HANDOVERREQUESTACK

3) HANDOVER REQUEST

4) HANDOVER REQUEST

6) HANDOVERREQUESTACK


Figure 4 Multiple handover preparations in scenario 2
The overall procedure is described in details as following:

1) The RN sends the HANDOVER REQUEST to the DeNB, in which one of DeNB’s cells is indicated as the target cell.

2) The DeNB sends back to the RN the HANDOVER REQUEST ACKNOWLEDGE to accept the handover request.

3) The RN sends another HANDOVER REQUEST to the DeNB, in which one of the neighboring eNB’s cells is indicated as the target cell.

4) The DeNB forwards the HANDOVER REQUEST to the neighboring eNB.

5) The neighboring eNB sends back to the DeNB the HANDOVER REQUEST ACKNOWLEDGE to accept the handover request.

6) The DeNB forwards the HANDOVER REQUEST ACKNOWLEDGE to the RN.

However, the current rule of handling of AP ID has been specified as following:
If a node receives a first message that includes a remote AP ID which is erroneous e.g. an AP ID which has been stored previously for another UE-associated logical connection for the same peer node, the receiving node shall initiate an Error Indication procedure with inclusion of only the previously received AP ID from the peer node and an appropriate cause value. In this case, both nodes shall initiate a local release of any established UE-associated logical connection having the erroneous AP ID as local or remote identifier.
And the “first message” is defined as following:

The “first message” has a new AP ID from the sending node …
According to the definition, HANDOVER REQUEST is one of “first message”, and since the HANDOVER REQUEST in the step 3) is initiated for the same UE as that in the step 1), so the AP IDs included in the two messages are the same. 

After receiving the HANDOVER REQUEST in the step 1), the DeNB will store the included AP ID for the logical connection of the handing over UE. Thus after receiving the HANDOVER REQUEST in the step 3), the DeNB as “the receiving node” will judge the included AP ID as erroneous since the DeNB has stored it previously in the step 1). 
And according to the cited AP ID handling specification texts, the DeNB shall initiate local release of the associated logical connection of the handing over UE, and this is definitely not expected. 
Therefore in order to make the above procedure work well, we have a proposal as following:
Proposal 2: As requested by the RN, the DeNB may initiate multiple Handover Preparation procedures for one UE provided that they are towards different target eNBs. 
3   Conclusion
In the last meeting, it was agreed that multiple handover preparations can be supported at RNs with some concerns, and in this contribution we analyze the possible multiple handover preparations procedures in some typical scenarios, and show that RNs could be enabled to support multiple handover preparations only with a few extra descriptions in the standard, and we provide the descriptions in the proposals as following:
Proposal 1: Upon receiving the HANDOVER REQUEST from a source eNB, the DeNB shall prepare the RN for handover when the RN's cell ID(s) are included as the reestablishment cell(s).

Proposal 2: As requested by the RN, the DeNB may initiate multiple Handover Preparation procedures for one UE provided that they are towards different target eNBs. 

And the corresponding CR can be found in [2].
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