3GPP SA WG2 Meeting #51 
Tdoc (S2-060896
Denver, USA, 13th-17th Feb 2006

Agenda Item:
7.9.8

Source: 
Motorola

Title: 
Involvement of AGW in inter E-Node B handover preparation

Document for:
Discussion and Decision

1. Introduction

In this contribution, we detail some of the disadvantages of involving the AGW for inter-Node-B communication during handover preparation. This contribution is meant as input for generating an LS reply to the incoming RAN 3 LS [1].
2. AGW involvement for inter E-Node B handover messages

Several companies, including Motorola [2], have proposed handover procedures that involve inter E-Node-B message exchange. Some of the messages that are expected to be exchanged are: Context transfer request and response, handover initiate and handover acknowledge messages, and the forwarding of buffered packets. 

Handover between E-Node Bs may or may not require a change of AGW. Because we expect to use the flex mechanism, the AGW is not likely to change very often.  For handover preparation, there are two possible scenarios:

1. Scenario 1: No AGW change

During handover preparation, the following resources are needed to be checked: 
i. radio-resources and E-Node B resources, and
ii. transport resources, eg backhaul bandwidth resources to the target E-Node B. 
Resources in the first category are managed by the E-Node B and hence do not require any AGW interaction. Resources in the second category are transport resources and may require the E-Node-B to interact with transport resource manager in the RAN. However, this will not require the E-Node to interact with the AGW. This is true for both cases when the AGW remains unchanged, for example due to flex nature of AGW or when AGW changes, since the last hop to the E-Node B would be the same in either cases.

2. Scenario 2: AGW change
During handover preparation, the following resources are needed to be checked: 
i. radio-resources and E-Node B resources, and

ii. transport resources, eg backhaul bandwidth resources to the target E-Node B.
iii. Resources in the AGW, example encryption, compression, etc.
As argued in the previous case, resources in the first two categories are managed by the E-Node B. It is only for resources in the third category that a E-Node B may need to interact with the AGW. Even in this case, we expect the new E-Node B to handle the interaction with the new AGW. The messages between the old E-Node B and the new E-Node B do not need to be processed/modified by any of the AGW.
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Figure 1. Handover preparation for the case of AGW change
1. The UE sends measurement reports to source E-Node B.

2. Source E-Node B sends Handover Initiate (HI) to target E-Node B to which the handover is imminent and this may include some UE context to prepare for the handover.

3. Optional: The target E-Node B on realizing that AGW needs to change, requests the AGW to check for AGW resources with appropriate QoS information.

4. Optional: The  AGW acknowledges that resources are reserved. 

5. Target E-Node B sends Handover Acknowledge (HACK) to source E-Node B.

6. Source E-Node B sends “HO command” to UE, asking it to move to target E-Node B.
If the AGW is involved in every handover preparation message exchanges, it will unnecessarily increase the processing needs at the AGW, which will result in reducing the capacity of the AGW. There will also be additional latency because of the processing delay at the AGW. Because handover preparation messages are time-critical, it is important to reduce any unnecessary latency in these messages. In addition, if there are shorter physical connections that exist between the E-Node Bs, e.g. due to E-Node Bs connected through a physical mesh network, there will be a reduction in propagation delay when AGW is not involved in the handover preparation message exchange. 

It should be noted that logical interfaces between E-Node Bs does not require a physical mesh topology. The physical topology that inter-connects the E-Node Bs can be a layer 2 or a layer 3 network, and can well involve routing the messages through the AGW (acting as a router). However there is no need for the AGW to process these messages.  
3. Conclusions
Based on the above arguments, a logical inter E-Node B interface for handover preparation messages is needed, and interaction with AGW is optional that can be used when AGW changes during the handoff. Also, the target E-Node B is interacts with the AGW, with the Source E-Node B to Target E-Node B messaging remaining unchanged. A liaison reply along these lines should be sent to RAN3 group.
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