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1. Introduction
In the last meeting RAN3#51-bis, the necessity for relocation of AGW for LTE_ACTIVE UEs has been discussed. Although it seems that the relocation is best to be avoided if possible, the tentative conclusion was that the full meshed S1 interface will not be possible thus the relocation is inevitable. In this contribution, we discuss AGW relocation principles in case it is needed.
2. Architecture
Figure 1 is our view on the SAE/LTE architecture. In the figure, MME and UPE is assumed to be one node and inter-AS MM is assumed as a separate node from MME/UPE. As stated in the SA2 TR23.882, UPE allocates a local IP address from UPE address space for routing of a UE and inter-AS MM plays a gateway functionality to PDN e.g. allocates an IP address for a UE from PDN address space. 
Neighboring ENBs are assumed to have a direct X2 interface in most cases. In addition, border ENBs are assumed to have a S1 interface with MME/UPEs in both sides normally, but we do not exclude the architecture where there is no interface at all. 
Note that in this document, we only consider the relocation of MME/UPE and not inter-AS MM. Thus the IP address of a UE never changes. From now on, the term AGW will refer to MME/UPE without notice.
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Figure 1. SAE/LTE Architecture
3. AGW Relocation
As already mentioned in [1], the two possible answers are possible.
1. Relocation done only in LTE_IDLE state.

In this solution, the UEs in LTE_ACTIVE state do not change their MME/UPE. Whenever the network needs to relocate the MME/UPE, e.g. because of delay build-up or limited connectivity between ENB and MME/UPE, the network forces the UE to LTE_IDLE state and then UE re-connects to the new MME/UPE. 
This seems the simplest solution which leads to the automatic relocation of MME/UPE. In addition, considering the requirement for transition time from LTE_IDLE to LTE_ACTIVE is less than 100ms this solution looks plausible. 

Proposal 1: It is proposed that the relocation of MME/UPE during LTE_ACTIVE state is avoided if possible.
2. Relocation done also for LTE_ACTIVE state
If the performance of break-reconnect solution is unacceptable, a suitable relocation solution should be provided for LTE_ACTIVE.
In this case, it is best to align the intra- and inter-AGW handover scheme as much as possible. Figure 2 is the already agreed handover scheme in RAN3. As shown in the figure in yellow boxes, because the AGW is first contacted by PATH SWITCH message after UE has successfully connected to the target ENB, AGW relocation can be performed after reception of PATH SWITCH message. 

There can be two alternatives in relocating AGWs:

O1. S1 interface is available between tENB and sAGW (MME/UPE). 

In this case, PATH SWITCH can be sent to the sAGW and normal path switch at sAGW can be performed. After this, the sAGW can initiate AGW relocation and path switching at inter-AS MM (the second yellow box in the figure).

O2. No interface between tENB and sAGW
In this case, PATH SWITCH can only be sent to the tAGW. Upon reception of this message, tAGW retrieves UE context from the sAGW and request data forwarding from sAGW. After data forwarding is confirmed it sends PATH SWITCH ACK to the tENB. Immediately after sending the PATH SWITCH ACK it initiates path switch request to the inter-AS MM.
In both alternatives, because the user data continues to flow through sENB by data forwarding mechanism, even if it takes some time for AGW relocation, the interruption time will not be affected much.

[image: image2.emf]UE sENB tENB AGW

Measurement Report

HO decision

HO Response

HO Request

HO Command

HO Complete

Admission Control

Path Switch

User data

L1/L2 signalling

Resource Release 

@ source side

Release Command

Path switching 

AGW relocation if needed

User data

Parh Switch Ack

Path switching

AGW relocation if needed


Figure 2. Handover procedure
In Figure 3, the user data flow during the AGW relocation procedure is depicted. Note that the step (b) is omitted if there is no S1 interface between tENB and sAGW. And also note that step (c) can be omitted in case there is direct connection between tENB and sAGW.
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Proposal 2: It is proposed that in case the relocation of MME/UPE during LTE_ACTIVE state is needed, it should be performed after L2 handover is done.
6. Conclusion

In this document, we have discussed the relocation of MME/UPE during LTE_ACTIVE state. It is proposed that the relocation is best to be avoided if possible. If this is not the case, it is proposed that we agree on the principle that the MME/UPE relocation (L3 handover) is performed after relocation of ENBs (L2 handover). It is also proposed that the section 3 be added in Section 6.4 in RAN3 TR R3-018.
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