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1
Introduction

There have been some paper presented in the past to discuss S1 connectivity and “pool area” concepts. This paper proposes to clarify terminology, text for internal TR and the stage 2 TS and a way forward.

2
Discussion

2.1
Status of current discussions

Pool areas are discussed in [1] and [2] in the context of S1 connectivity. 

Before going into more detail, we should have a clear definition of “pool area”.

A first note should be given to the fact, that Initial discussion for an LTE/MME specific pool-area definition is also provided in R3-018 [6], but the definition and discussion concentrates rather on the question of MME/UPE Relocation and should be therefore re-worked.

A second note should be given to the fact that according to the latest status of 23.882 [5] it has been agreed “that the UE registers to both, the SAE network and the UMTS network separately” and “the UE gets separate RAI and TAI for 2G/3G and LTE/SAE mobility management”.

In TS 23.236 [3] a pool area is defined as follows:

A pool area is an area within which a MS may roam without need to change the serving CN node. A pool area is served by one or more CN nodes in parallel. All the cells controlled by a RNC or BSC belong to the same one (or more) pool area(s).

2.2
Development of a pool area definition suited for LTE/SAE

The definition given in [3] seems to be an excellent starting point for the pool area definition in LTE/SAE, however, an adaptation taking into account recent developments in SA2 regarding a possible MME/UPE split need to be taken into consideration, as the definition of the pool area in [3] is specific for the definition of a “CN node” in the CS and PS domain.

2.2.1
n:m multiplicity between MMEs and eNodeBs for one pool area

In SAE/LTE the entity that controls roaming activities of a UE across tracking areas within a pool area and across pool areas is definitely the MME. Actually, a pool area can be regarded as an area consisting of a list of Tracking Areas and hence a list of eNodeBs that control cells within these tracking areas.

The relation between eNodeBs and MMEs along the pool area definition in the context of the S1-flex concept is realised by configuration that enables e.g. an eNodeB to contact the MME in case of initial access/attach, further it allows an MME to contact the relevant set of eNodeBs in case of paging.
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Figure 1. Relation between Pools of MMEs and Pool Areas.

Figure 1 depicts the pool area concept. As shown, a Pool Area in LTE/SAE is served by a corresponding pool of MMEs. Pool areas might overlap, hence the RAN nodes (eNodeBs) within the overlapping area may be served by more than one pool of MMEs.

2.2.2
multiplicity relation between UPEs and eNodeBs

The relation between eNodeBs and UPEs is determined by respective S1-connectivity restrictions only. The deployment of S1-connectivity restrictions are a network-operation matter and do not have any impact on S1 interface definition. These connectivity restrictions are to be regarded as a pure network-deployment / organisation matter.

Selection of the UPE is assumed to take place at initial attach (after the authentication procedure has been performed) or in to course of an MME relocation with UPE involvement. In both cases, UPE selection has to be regarded as a MME function, whereas the eNodeB is informed about the UPE to contact by means of S1 signalling.
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Figure 2. Possible Deployment Scenarios with Pools of UPEs.

Figure 2 depicts the pool area concept with UPEs. As shown, there might be different kinds of connectivity restrictions on S1 between eNodeBs and UPEs. 

-
These restrictions might follow the MME Pool / Pool Area configuration, i.e. a pool of MMEs constitutes a service area that corresponds to the service area of a pool of UPEs (“scenario 1”).

-
There might be no restrictions at all, i.e. a pool of UPEs has full connectivity to all RAN nodes and can be selected by all MMEs in a PLMN (“scenario 2”).

-
Or the UPE pool configuration is de-coupled from the MME pool / pool area definition at all (“scenario 3”). In any case, it is the MME that should have knowledge about the UPE nodes that can be selected and consequently the MME should be in the position to trigger a UPE relocation if needed. 

Note:
One point, where the eNodeB might be affected is an implementation specific one. If optimisation of MME/UPE relocation is envisaged, i.e. if a un-successful inter-eNodeB HO via X2 should be avoided and the HO trigger , the respective configuration data within the eNodeB would reflect the UPE pool definition.

2.2.3
small remark on Tracking Area borders

A further detail in the pool area definition in [3] is about the fact, that cells within a controlling RAN node cannot belong to different pool areas. This principle should be kept for LTE/SAE as well and is a direct consequence of the fact, that Tracking Area borders have to be aligned with eNodeB serving area borders.

2.2.4
overlapping pool areas

One can see that in [3], an RNC/BSC can be part of one or more pool areas.

It should be possible to define overlapping pool areas in LTE/SAE as well. Consequently, an eNodeB may belong to more than one pool area, each of which  served by different pools of MMEs.

2.3
Definition of the pool area for LTE/SAE

Following the discussions in section 2.2, the definition in [3] is proposed to be reworded in the following way:

A pool area is defined in LTE/SAE as an area within which a UE may roam without need to change the serving MME node. A pool area is served by one or more MMEs (“pool of MMEs) in parallel. All the cells controlled by a eNodeB belong to the same one (or more) pool area(s). Connectivity between eNodeBs and UPEs may follow the MME-pool/pool area configuration or be independent of it.

3
Proposal

It is proposed to rework TR R3.018, to contribute to the RAN stage 2 TS and to liaise with SA2 and CT1 in order to request comments and confirmation.

3.1
Proposed rework of TR R3.018

6.4

Mobility Anchor, MME/UPE Relocation 

6.4.1 Introduction
MME/UPE Relocation was discussed in TSG SA WG2 and decided to be part of required SAE/LTE functionality. Details of the agreed concept can be found in R3-061279 (received in RAN3#53)
Note:
Further details regarding MME/UPE split are yet to be decided.


· 
· 
6.4.3
SAE/LTE pool area concept & S1 connectivity
Note:
delete the content of chapter 6.4.3 of the current version of TR R3.018 and replace it by the content of chapter 2 of this document, and define chapter 6.4.3 as a study area within section 6 of R3.018 (hence on level up, “6.x”) 
3.2
Proposed contribution for RAN stage 2 TS

The definition of a pool area would be best captured in current section 4.2.1 “S1 Interface”, maybe a subsection “S1 connectivity” should be created.
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