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1 Introduction
The purpose of this paper is to compare two architectures for the mobility in LTE systems: one involving a direct control plane interface between eNodeBs and one without. These architectures are two variants of the "two-node architecture" with RRC located in the nodeB.
Definition of the two architectures: 

Architecture A is defined with one direct CP interface between eNodeBs. 
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Architecture B is defined with no direct CP interface between eNodeBs. 
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2 LTE Active Mobility within LTE Networks
a)
Transfer of UE specific contexts for handover of LTE_ACTIVE UEs
The allowed tracking areas/PLMNs are known by the MME which handles within the CN the mobility procedures. When a UE moves into LTE-ACTIVE, the MME provides them directly to the eNode-B for the LTE_Active UEs as part of an overall UE context over E5 interface. 

In architecture A, during mobility, the S-eNodeB contexts are also transferred during mobility directly between the S-nodeB and the T-node B over E6 interface as follows:
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In architecture B, a key aspect associated with MME is the use of the flex function in a similar manner as Iu-flex feature works in release 6. This is assumed to limit the transfer of UE contexts to MME- eNode-B E5 interface.
Therefore, the MME establishes a new control plane with the target eNode-B, and transfers the UE context previously in source eNode-B to the target eNode-B via E5.
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Part of this context are the security contexts that are used by the target eNode-B. It is assumed that the keys CK/IK have to be transferred and this requires a security tunnel between the S-NodeB and the T-nodeB in architecture A in addition to the MME- NodeB tunnel that exist in both architectures.

Overall, the architecture A requires secure tunnels from every nodeB towards its immediate neighbour e-NodeBs. Even if one single tunnel is used for all UEs, an order of magnitude can be given for the number of such neighbour NodeBs i.e. about 32 neighbours (based on existing networks).
Overall, this still means that despite this local connectivity, potentially nearly 32*1000 such tunnels must be set up in an area of 1000 nodeBs with architecture A.

In conclusion, the architecture B provides a valid and simpler alternative to the transfer of contexts.
b)
Decision for Mobility in LTE_ACTIVE 
The eNode-B decides on cell change according to cell measurement results (even if blind handover is not excluded). In case cell change needs a eNode-B change, the current eNode-B initiates a relocation. Three main types of call flows can be distinguished depending on the relocation scenario:

B1. Call Flow with architecture A for the Mobility of active UEs within the LTE Network
In the architecture A for intra-LTE mobility, the relocation exchange could take place directly between the S- eNode-B and the Target nodeB w/o involving the MME. However, MME needs still to be informed at least at the end in order to keep track of which eNodeB is serving.
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1) The S-eNodeB sends a SAE Relocation Required message towards the T-eNodeB.

2) The T-eNodeB replies with a SAE Relocation Command to the S-eNodeB.

3) The T eNodeB sets up user plane for the SAE UE (address of LTE eNodeB, context info). 

4) The S-eNodeB may start forwarding packets.

5) The UE is detected at the T eNodeB and ASGW.

6) The ASGW removes the user plane from source side.

7) T-eNodeB informs the S-eNodeB to remove the UE context.

8) T-eNodeB sends a SAE Relocation Complete to SAE MME.

B2. Call Flow with architecture B for the Mobility of active UEs within the LTE Network
In the architecture B for intra-LTE mobility, the relocation exchange takes place via the MME in a similar way as today 3G SRNS relocation procedure:
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1) The S-eNodeB initiates a SRNS Relocation procedure with the SAE MME.

2) The SAE MME sends a SAE Relocation Request to the T eNodeB.

3) The T eNodeB answers Relocation Request Ack to the MME (address of LTE eNodeB, context info)

3bis) MME decides to continue the relocation and provides the relevant information to the ASGW to set up the user plane between the target eNodeB and the ASGW which may start bi-casting. 
4) The SAE MME sends a Relocation Command to the S-eNodeB.

5) The S-eNodeB may start forwarding packets.

6) The UE is detected at the T eNodeB and ASGW.

7) The ASGW removes the user plane from the source side.

7bis) The T-eNodeB sends a SAE Relocation Complete to SAE MME.
8) SAE MME informs S-eNodeB to remove its context.
As a first observation, the complexity of the call flow is not increased with architecture B.
B3. Call Flow architecture A&B for the Mobility of active UEs from a legacy network towards the LTE Network

In both architectures A&B for inter-LTE mobility, the relocation exchange takes place via the MME in a similar way as today 3G SRNS relocation procedure:
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1) The legacy 3G RNC initiates a SRNS Relocation procedure with the legacy 3G MME.

2) The 3G MME derives an address of the target SAE MME and sends a Forward Relocation Request, including the UE context information.

3) The SAE MME creates a UE context and sends a SAE Relocation Request to the LTE eNodeB.

4) The LTE eNodeB sends a SAE Relocation Request Acknowledge to the SAE MME (address of LTE eNodeB, context info). 
4bis) The SAE MME decides to continue the relocation and provides the relevant information to the ASGW to set up the user plane between the ASGW and the target eNodeB which may start bi-casting. 
5) The SAE MME sends a Forward Relocation Response to the 3G MME.

6) The 3G MME sends a Relocation Command to the legacy RNC.

7) The legacy RNC starts forwarding packets.

8) The UE is detected at the T eNodeB.

9) The T eNodeB sends a SAE Relocation Complete to SAE MME.

10) The SAE MME initiates the Forward Relocation Complete Procedure with the 3G MME.
11) 3G MME initiates the Iu Release Command Procedure with the RNC

12) RNC answers Iu Release Complete.
13) The UE updates its location using a Tracking Area Update Procedure with the SAE MME. The SAE MME will initiate the Register MME procedure with the HSS.
B4. Conclusion derived from the call flows

It can be concluded from the above analysis that the call flows are of equivalent complexity.

However, it must also be noted that architecture A still requires the e-NodeB to implement the call flow of architecture B due to the inter-LTE case. 

Therefore, assuming both architectures have the call flow B3 in common as a basics, from the LTE NodeB perspective, the intra-LTE call flow of architecture A can be considered as an additional call flow to be supported, therefore extra development, implementation and testing effort compared to architecture B.
This gives an advantage to architecture B.
3 Conclusion

Nortel has presented in architecture B of this paper the management of the mobility of LTE Active UEs where the control plane "handover" is managed by the MME with no direct inter-nodeB CP interface. The user plane is still a straight two-nodes user plane.
The proposed solution has the following benefits:

· Reducing user plane latency because there is a single user plane node above the LTE eNodeB.

· Flattening the network

· Reduction in session setup time
In addition, the architecture B satisfies the mobility requirements and even presents the following advantages:

· No CP interface between S-eNodeB and T-eNodeB and in general between an eNodeB and its neighbour eNodeBs, (thus less opex and capex),
· No need consequently of a security handling solution associated with the transfer of sensitive contexts via such interfaces,

· It minimises the procedures to be implemented in the LTE nodeB by reusing of the same "handover" messaging to cover both mobility within LTE networks and mobility towards legacy networks.
It is proposed to capture the analysis in section 2 into the TR and to agree on a solution for the mobility of LTE Active UEs without direct inter-eNodeB control plane interface.
4bis. User Plane





7bis. SAE Relocation Complete





4. Forward Data





7.SAE  Remove User Plane





6. UE detection





5. Forward Data





4. Relocation Command





3bis. User Plane





3 Relocation Request Ack





2. Relocation Request





1. Relocation Required





LTE eNodeB





3G MME





8.Remove Context





AGW





SAE MME





RNC





7. SAE Remove Context





10. Forward Relocation Complete








9. SAE Relocation Complete





11. Iu Release Command





12. Iu Release Complete





2. Relocation Command





6. Relocation Command





7. Forward Data





8. UE detection





5. Forward Relocation Response





5. UE detection





1. Relocation Required





4. Relocation Request Ack





3. Relocation Request





2. Forward Relocation Request





1. Relocation Required















































































































































3. User Plane





S eNodeB





T eNodeB








ASGW





SAE MME





8. SAE Relocation Complete





6.SAE  Remove User Plane





T eNodeB











ASGW





SAE MME





S eNodeB








Page 1(7)

_1197806502.doc


eNodeB / local DB RRM



+



RRC







 



inter-cell RRM



Node







SAE MME















E3







eNodeB / local DB RRM+



RRC







UE











E5











E5















E2




















_1197806518.doc



[image: image1]
[image: image3]

eNodeB / local DB RRM



+



RRC







Context Transfer







SAE MME















Contexts Transfer







eNodeB / local DB RRM+



RRC







UE







Context Transfer







E5











E5











E6







E2




















_1197806530.doc



[image: image1]
[image: image3]

eNodeB / local DB RRM



+



RRC







Contexts Transfer







SAE MME















Contexts Transfer







eNodeB / local DB RRM+



RRC







UE











E5











E5











Contexts Transfer







E2




















_1197806485.doc


eNodeB / local DB RRM



+



RRC











inter-cell RRM



Node







SAE MME















E3







eNodeB / local DB RRM+



RRC







UE











E5











E5











E6







E2




















