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Abstract of the contribution: The contribution provides an overview of the pros and cons of providing active-mode inter-UPE mobility and suggests that the standards should enable active-mode inter-UPE mobility.
Introduction

In TR 23.822, the S1-flex concept has been introduced with eNBs being logically connected to several UPEs. Also, the possibility of a “full-mesh” between UPEs and eNBs has been used to question the need to provide active-mode mobility between UPEs, as in a full-mesh situation UE can be anchored to the source UPE till it reaches idle-state. On reaching idle-state inter-UPE idle-mode handoff could occur. In this contribution we argue that assuming a full-mesh architecture would introduce deployment limitations; hence, specification should enable active-mode mobility between UPEs. Providing such a function would enable easier and more flexible deployment of LTE system. 
Discussion

In the following figure we depict a deployment scenario where two adjacent metropolitan areas are covered by LTE systems.  
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Figure 1. Enabling active-mode inter-UPE mobility between metropolitan areas connected by an expensive WAN links.

In addition, in several deployment scenarios, the WAN links connecting the two metropolitan areas could be narrow-band links that could support a small number of active mode connections. Also, in several cases the delays introduced by such links may not be provide latencies to real-time communications crossing the inter-metro WAN links. The links could be sufficient for handoff-preparation like signalling and could provide appropriate quality for such a situation. However, the links will not be able to support large number of active cross-metropolitan area sessions, resulting in poor quality to such connections. Such deployment scenarios are fairly typical for inter-metropolitan area deployment.
In such deployment scenarios, one can envision that edge-eNBs in the two different deployments are “logically” connected to the UPEs on both of the metropolitan areas; hence inter-UPE handoffs occurs via the logical X2 interface. However, during the handoff the eNB in the target metropolitan area would perform an active mode inter-UPE handoff and move the UPE to the one in the target metropolitan area and connect to the IASA from this UPE. This handoff may not occur at the edge-eNB, but maybe an eNB one-removed from the edge to reduce the possibility of UE “ping-pong” between the two UPEs. This would ensure that once the UE has moved into the new metropolitan area, its traffic flows the least-delay transport connections.
Advantages

1. Does not require full-mesh connectivity of eNBs to UPEs

2. If eNBs are not fully meshed to UPE,  only providing idle-mode mobility would require to force the UE to go idle at the edge-eNB, causing disruption to real-time communication. Enabling active-mode inter-UPE mobility does not create “seams” at which UE has to go idle when moving across non-meshed eNBs.
3. Enables easier multi-vendor deployment of UPE-eNB complexes, for example in the different metropolitan areas.
4. Reduces user-plane delay latency by choosing a closer UPE during active-mode.

Standards Implications for supporting active-mode inter-UPE mobility

1. Requires inter-UPE mobility support on the S5 interface.
This does result in two anchors for mobility, one in the UPE and one in the IASA for inter-UPE mobility. However, hierarchical mobility is fairly well studied. Moreover de-tunnelling and re-tunneling can be performed in hardware and will not result in additional delays.
2. Requires X3-U interface between UPEs for optional context-transfer

This interface will be needed to perform context-transfer of UE user-plane context between the UPEs.

3. Need to ensure that inter-UPE handoffs meet the delay performance requirement.
The procedure for performing inter-UPE handoff will be initiated by the target-eNB as part of the inter-eNB handoff. 

Conclusion

We propose that active-mode inter-UPE mobility is enabled by the LTE/SAE specifications. If there is sufficient support for this concept, Motorola is willing to bring contributions of flows etc to the next SAE meeting. 
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