3GPP TSG-RAN WG3 #71
R3-110668
February 21 - 25, 2011
Taipei, Taiwan
Agenda Item:
14
Source: 
Fujitsu, Huawei
Title: 
Outbound Multiple Handover Preparation in Relaying Networks
Document for:
Discussion and Approval

1 Introduction

The issues relating to multiple handover preparations in relaying network have been further discussed online and offline at the RAN3 #70bis meeting on based on [1]. 
There are two typical cases that have been considered where a RN is involved in multiple handover preparations:

-  Inbound handover: A Neighbouring eNB initiates the handover preparation procedure to a DeNB in which the RN’s cell(s) are included in the re-establishment list;

-  Outbound handover: An RN initiates the multiple handover preparations towards neighbouring eNB(s).

In this contribution, we focus on the outbound handover while the inbound handover case is discussed in [2]. This paper further discusses the solutions and proposes to allow optional DeNB and RN behaviour to perform multiple handover preparations in parallel for outbound handover scenario.
2 Discussion
2.1 Current RAN3 Agreement

Regarding the multiple handover preparations in relaying networks, the current agreement in RAN3 is 

“Multiple HO preparation can be done in a serial way. No specification change is needed.” 

This conclusion is based on the current specifications:
1. The principle of handling of Application Protocol Identities [3]

“
Old eNB UE X2AP ID:

An Old eNB UE X2AP ID shall be allocated so as to uniquely identify the UE over the X2 interface within a source eNB. When a target eNB receives an Old eNB UE X2AP ID it shall store it for the duration of the UE-associated logical X2-connection for this UE. Once known to a target eNB this IE is included in all UE associated X2-AP signalling. The Old eNB UE X2AP ID shall be unique within the eNB logical node.
New eNB UE X2AP ID: 

A New eNB UE X2AP ID shall be allocated so as to uniquely identify the UE over the X2 interface within a target eNB. When a source eNB receives a New eNB UE X2AP ID it shall store it for the duration of the UE-associated logical X2-connection for this UE. Once known to source eNB this IE is included in all UE associated X2-AP signalling. The New eNB UE X2AP ID shall be unique within the eNB logical node.
”
2. Parallel transactions [4]:
“Unless explicitly indicated in the procedure specification, at any instance in time one protocol peer shall have a maximum of one ongoing X2AP procedure related to a certain UE.”
Note that the current conclusion is also based on the understanding that 

For the X2 interface between a RN and its proxy DeNB, an eNB UE X2AP ID shall be allocated within the RN and its DeNB respectively so as to uniquely identify the UE over this X2 interface.
2.2 Discussions
An example relay deployment scenario is used in this discussion as illustrated in Figure 1, where neighbouring DeNB_1 and DeNB_2 serve Relay_1 and Relay_2 respectively. In this example, we assume X2 interface is available between neighbouring eNBs for handover purposes.
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Figure 1: Relay Deployment Scenario Example

As shown in Figure 1, the source Relay_1 decides to handover a UE to the neighbouring eNB. In order to improve the UE re-establishment success rate, Relay_1 may initiate multiple handover preparations towards the neighbouring eNB(s), DeNB_1 and DeNB_2.

As clarified in RAN3, RN can only send cell related messages towards cell(s) sharing the same eNB ID. Therefore, RN shall not initiate multiple handover procedures by sending one single HANDOVER REQUEST message in which the target cell and the re-establishment cells include cells belonging to several eNBs. 

Observation: RN shall not initiate multiple handover procedures by sending one single HANDOVER REQUEST message in which the target cell and the re-establishment cells include cells belonging to several eNBs.
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Figure 2: RN initiates multiple handover procedures in serial

RN can only initiate multiple handover preparation procedures by sending multiple HANDOVER REQUEST messages in each of which the target cell and the re-establishment cells belong to only one eNB.
Figure 2 shows the flow chart based on current RAN3 agreement, where RN initiates multiple handover preparation procedures towards different Target eNBs in serial. For the X2 interface between a RN and its proxy DeNB, an eNB UE X2AP ID shall be allocated within the RN and its DeNB respectively (Old eNB UE X2AP ID-1 and New eNB UE X2AP ID-1 in Figure 2) so as to uniquely identify the UE over this X2 interface.
As displayed in Figure 2, based on current agreement the second handover preparation can only be initiated when the handover procedures (relating to the first handover preparation) fail.

However, as specified in [3] for each handover preparation procedure, the RN, as a Source eNB, shall allocate a unique Old eNB UE X2AP ID for the UE while the Target eNB shall allocate a unique New eNB UE X2AP ID. For the duration of the UE-associated logical X2-connection (between the RN and the Target eNB) for this UE, both RN and the Target eNB shall store the Old eNB UE X2AP ID and the New eNB UE X2AP ID accordingly. 

When DeNB is not the Target eNB, as part of the proxy function, it will also allocate an eNB UE X2AP ID for the UE and maintain the mapping among these three eNB UE X2AP IDs for the duration of the UE-associated logical X2-connection (between the RN and the Target eNB) for this UE. 
Taking into account the above facts, RN may initiate multiple handover preparation procedures towards different Target eNBs in parallel as shown in Figure 3.
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Figure 3: RN initiates multiple handover procedures in parallel
It is obvious that this option can achieve better performance with no delay between multiple handover preparations towards different Target eNBs.

Proposal: RN should be able to initiate multiple handover preparation procedures in parallel by sending multiple HANDOVER REQUEST messages in each of which the target cell and the re-establishment cells belong to only one eNB.

3 Conclusion

This paper analysed the solutions for outbound multiple handover preparations in a relaying network. As shown in the above discussion, it is beneficial to allow optional DeNB and RN behaviour to perform multiple handover preparations in parallel for outbound handover scenario, which does not require any stage-3 change in the specification. Therefore, we kindly ask RAN3 to discuss and agree on the following proposal:

Proposal: RN should be able to initiate multiple handover preparation procedures in parallel by sending multiple HANDOVER REQUEST messages in each of which the target cell and the re-establishment cells belong to only one eNB.
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