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Abstract of the contribution:
This contribution analyses whether the evolved system architecture should support overlapping (MME/)UPE Pool Areas or not. The analysis concludes that it would be very disadvantageous if the evolved system architecture does not support overlapping pool areas. As a consequence, this contribution aims to align the SA2 assumptions regarding overlapping pool areas with those of RAN3. 

1. Introduction 

According to Section 6.4.3 of TR R3018, RAN3 assumes the following concepts and principles for (MME/)UPE pool areas (or SAE/LTE pool areas as they are called by RAN3): 

· An SAE/LTE pool area consists of a number of eNodeBs, which are geographically related to one or several MME/UPE entities.

· An SAE/LTE pool area is served by one or more MME/UPEs in parallel.

· An eNodeB may belong to multiple SAE/LTE pool areas, which is the case when multiple overlapping SAE/LTE pool areas include this eNodeB.

· An SAE/LTE pool area is comprised of one or several TA(s).
The 3rd bullet point indicates that RAN3 assumes that SAE/LTE pools can be overlapping.

This contribution aims to align the SA2 assumptions regarding overlapping pool areas with those of RAN3.

 2. Drawback of non-overlapping Pool Areas

The following Figure illustrates a scenario with non-overlapping pool areas. The user in this example happens to leave close to the edge of the pool area that covers his home (blue), and works in an area that is serviced by the adjacent pool area (green). 

As a consequence of the non-overlapping pool areas, the user in this example will experience at least two (MME/)UPE relocations every day – one on the way to work and the other on the way back home. Note that in the case of non-overlapping pool areas, this will even happen when the Home and Work place happen to be very close, but in different pool areas.

While regular UPE relocation for users living at the edge of the pool area would be acceptable in case of idle mode mobility, it is definitely not acceptable for active mode mobility as users will experience some kind of service degradation due to the mobility handling.
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The concept of overlapping pool areas offers a simple solution for this problem.

The following Figure illustrates the same scenario as above, but this time with well overlapping pool areas. Unlike in the case above, this time the user can be served by an (MME/)UPE of a pool area that covers both, the users home and work place. This way, the user will not experience those regular (MME/)UPE relocations every day on the way to work and on the way back home.
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As a consequence, the concept of overlapping pool areas plays an important role in reducing the cases where (MME/)UPE relocation will be required. 
It is important to note however that the size of the pool area and the overlap between pool areas has to be sufficient, so that most frequently visited locations of users (e.g., home, shop, school, pub, work, …) can be serviced by a single pool area. This has the potential to lead to very rare cases where (MME/)UPE relocation is required.

For the cases when users travel beyond the current pool area, which nictitates (MME/)UPE relocation, the main objective is to minimise the need for active mode relocations, as only those will lead to a bad user experience. Contribution S2-07xxx proposes a solution that addresses this problem and greatly minimizes the need for active mode relocations. 

6. Proposal
Based on the analysis in this paper, we propose to capture the following text proposal in the relevant sections of TS 23.401:
Start of 1st Change

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

MME Pool Area: An MME Pool Area is defined as an area within which a UE may be served without need to change the serving MME. A MME Pool Area is served by one or more MMEs ("pool of MMEs") in parallel. A PLMN may contain overlapping MME Pool Areas.  

UPE Pool Area: A UPE Pool Area is defined as an area within which a UE may be served without need to change the serving UPE. A UPE Pool Area is served by one or more UPEs ("pool of UPEs") in parallel. A PLMN may contain overlapping UPE Pool Areas.
End of 1st Change

Start of 2nd Change

X.Y
MME and UPE Pool Areas
Utilising connectivity of an IP network, connectivity between an eNodeB and all MME/UPEs should be possible in principle, however, it is expected, that S1 connectivity may be regionally restricted, e.g. due to security reasons or due to other network operational reason. Consequently, there may be cases where not all MME/UPEs are interconnected to all eNodeBs within a PLMN.


X.Y.1
Definition
An MME/UPE pool area consists of a number of eNodeBs, which are geographically related to one or several MME/UPE entities.

An MME/UPE pool area is served by one or more MME/UPEs in parallel.

An eNodeB may belong to multiple MME/UPE pool areas, which is the case when multiple overlapping pool areas include this eNodeB.

An MME/UPE pool area is comprised of one or several TA(s).

The following figure shows the concept of S1-flex interface in SAE/LTE and its relation to pool areas constituted of serving areas of eNodeBs.
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Figure X.Y-1: Pool Areas for S1 flex.

End of 2nd Change
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