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1. Introduction

Currently two mobility architectures are under discussion [3]. A two and a three level of nodes architecture. The two level architecture as described in [1] had the support from 19 companies out of 22 at the last 3GPP Joint LTE Meeting in Tallinn [2]. 
In this contribution we compare the two approaches with respect to complexity, test effort for interoperability scenarios and signalling load. It will be shown that the two level of nodes approach provides less complexity, less testing effort and a smaller signalling load than the three level approach.
The two level hierarchical architecture for user plane traffic with Access Service Gateway "ASGW" and Enhanced Node B  "ENB" includes fully meshed interconnections between involved nodes (see figure below). 
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Fig. Network architecture

The reduction to only two mobility anchor points located at the ASGW (ENB level) and at the ENB (cell level) instead of four with legacy 3G systems minimise handover preparation and execution time at a minimum signalling load.

The serving ASGW will not be changed during an intra-access handover when the UE is in LTE_ACTIVE mode. 
2. Discussion

Number of Handover Scenarios
In the three node approach (compare [3]), there exist three mobility anchor points  in nodes denoted as ENB, Intermediate Node and ASGW. Depending on the set of mobility anchor points involved in the handover we have different handover scenarios. If the handovers are strictly hierarchical i.e. an involvement of a node higher in the hierarchy implies the involvement of nodes lower in the hierarchy, there exist three different handover scenarios.  

(1) intra ENB, 

(2) inter ENB / intra Intermediate Node, 

(3) inter ENB / inter Intermediate Node .
Examples for additional scenarios for the non strict hierarchy are the intra ENB/ inter Intermediate Node handover for Intermediate node relocation and an Inter ASGW Handover.

For the two node approach only two different scenarios have to be distinguished:

(4) intra ENB, 

(5) inter ENB / intra ASGW.
Number of Context Transfers/Re-initialisations
For the three node approach up to two different contexts have to be transferred or reinitialised in target nodes:
(1) no context to be transferred

(2) ENB context to be transferred

(3) ENB and Intermediate Node context to be transferred

For the two nodes approach maximum one context has to be transferred or reinitialised in target nodes:

(4) No context to be transferred

(5) ENB context to be transferred.

Impact Number of Handovers or Relocations on Signalling Effort
In both approaches the number of handovers or relocations will be the same. Therefore the total signalling effort is expected to be a function of the total number of handovers and the number of contexts to be transferred. Since the total number of handovers is for both architectures the same and the number of contexts to be transferred is higher for the three level of nodes approach it is clear that handover procedures designed for the two level approach will have lower signalling effort (lower number of messages / procedures) than procedures designed for the three level approach.
Size of Contexts to be Relocated

In the three level approach the ‘size’ of the contexts to be relocated or reinitialised  increases for the different handover scenarios (1) , (2) and (3), whereas in the two level approach the size remains the same. So it can be conjectured that in the three level approach the average size of context information is smaller than in the two level approach. However in general not the size of messages, but the number of signalling messages and their mutual dependencies determine the signalling effort. Additionally it should be noted that it is always possible to avoid relocation of contexts by locating them in CN and UP anchor nodes, which will remain fixed for a UE as long as it is attached to a PLMN. Thus a two level approach using this possibility might have considerable smaller size of contexts to be relocated than a three level approach.
3. Conclusion and Proposal

It has been shown that the three level approach causes a higher complexity with regards to handover scenarios and related testing effort. The complexity increases by around 50%.
The maximum number of contexts to be transferred in the three level approach is 100% higher than in the two level approach.
The signalling effort is due to the additional context transfers and because of the need to synchronize the different context transfers more than 100% higher in the three level approach. Of course the more complex signalling in the three level approach also implies considerably higher standardisation and testing effort.
Proposal:

Considering the requirement from [4] 
E-UTRA and E-UTRAN shall satisfy the required performance. Additionally, system complexity shall be minimized in order to stabilize the system & inter-operability in earlier stage and decrease the cost of terminal & UTRAN. For these requirements, the following shall be taken into account:

a)
Minimize the number of options

b)
No redundant mandatory features

c)
Reduce the number of necessary test cases, e.g. Reduce the number of states of protocols, minimize the number of procedures, appropriate parameter range and granularity.
and taking into account the above evaluation Alcatel proposes that the groups agree on the two level of mobility anchor points approach in the user plane.
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