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Abstract of the contribution:

In last meetings we have discussed the concept of pool area. Some people proposed not to introduce overlapping pool area concept, the reason for this is because of the complexity of selecting the Handover procedures during inter Pool area handover. This paper finds that overlapping pool area concept is helpful for reducing idle mode inter pool area signalling, and also, eNB doesn’t need a complicated handover procedure selecting algorithm when overlapping pool area is introduced. This paper proposes to adopt the overlapping pool area concept for reducing idle mode inter pool area signalling.
Discussion
1. Inter MME Pool handover
This paper shows a method for intra LTE inter pool area Handover. Please see figure 1, UE moves from eNB2 to eNB3.  eNB2 belongs to both Pool area A (blue) and pool Area B (red), eNB3 belongs to pool area B. There are 2 possibilities of the position where the UE is registered depending on the movement history of UE: 1. UE is registered in MME Blue (MME with blue dot); 2. UE is registered in MME Red (MME with red dot).
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Figure 1
Since there’s X2 interface between eNB2 and eNB3, when UE moves from the coverage of eNB2 to the coverage of eNB3 in active mode, the Handover can take place directly between eNB2 and eNB3 (see the green dotted line). Handover directly through X2 interface between eNB2 and eNB3 will have less latency than through core network. After the completion of X2 handover, UE does TA update, since the tracking area changed. eNB3 will decide whether it’s an inter MME tracking area update or intra MME tracking area update. 
See figure 2 for an example of how inter MME pool handover will be proceeded. In this example, UPE is assumed not changed during inter MME pool handover. Similar procedures can be designed for inter MME pool handover with UPE change.
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Figure 2 Inter MME Pool Handover through with X2 interface exists, UPE unchanged
Compared with current intra LTE intra MME handover, the only difference is that tracking area update after the handover is inter MME instead of intra MME. The target eNB need to choose the target MME during the tracking area update, this can be similar to MME chosen during user attach. 
2. Advantages of MME Pool overlapping 
a. reducing idle mode inter MME pool signalling

One advantage for MME pool overlapping is that it allows inter MME pool TA overlapping. If MME pool is not overlapped, multiple TA or overlapping TA cannot be adopted at the border of MME pool, this makes the idle mode inter MME pool reducing signalling impossible.
MME pool overlapping enables idle mode reducing inter MME pool signalling. See figure 3.
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Figure 3
In figure 3, TA2 belongs to Pool Area B, TA3 belongs to pool area A. TA2 and TA3 are overlapped. when UE moves from TA2 to TA3, if the UE remains in the overlapping area, TAU is not needed. 
This feature is important for reducing TAU signalling at the border of MME pool for subscribers who live at the border of the pool area. If without this pool area overlapping, the reducing TAU signalling has to be taken into account when making network planning, e.g. to put the pool area border to be located at places with less population. This dependency will make the architecture not flexible and will add the complexity to network planning.
b. Allowing MME pool overlapping enables X2 interface between pool areas, this will enable direct handover through X2, and hence reducing handover latency than through CN node.
X2 interface is only needed to be configured among neighbouring eNBs. Currently the Hard border of MME pool area implies that there’s no X2 interface between eNBs belonging to different MME pools. Inter MME pool handover signalling has to go through CN nodes (e.g. MME), this increases handover latency.
Proposal
We propose the following:

1. allow MME pool area overlapping.
2. allow X2 interface between eNBs which belongs to different pool areas

3. allow direct X2 Handover between eNBs when X2 exists between neighbouring eNBs
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