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Abstract of the contribution: This contribution proposes to redefine the functions contained in the Evolved Packet Core, and a grouping of these functions into entities in non-roaming and roaming architectures.
1
Introduction

Throughout the SAE work, companies have intentionally or unintentionally interpreted the entities in the Evolved Packet Core (EPC) in different ways. This has slowed down progress because the underlying disagreements cannot be resolved unless companies are using the same definitions and addressing the same issues.

2
Discussion

2.1
Ambiguity in current definitions of EPC entities
The current architecture contains the entities MME/UPE and Inter AS Anchor, the latter of which has been further defined as consisting of a 3GPP Anchor and SAE Anchor. The grouping of functions in the Evolved Packet Core cannot be efficiently discussed based on these entities due to the following reasons:

· During the definition of the Inter AS Anchor as 3GPP Anchor and SAE Anchor it became obvious that many companies consider such anchors to be separate entities, whereas others consider them to be co-located into a single entity. The separation of 3GPP Anchor and SAE Anchor with a roaming interface has also been proposed in the key issue IP Connectivity with multiple PDNs.

· Furthermore, the PCEF functionality and connectivity to Service Domains and PDNs may reside in the 3GPP Anchor so that the user data path breaks out from the 3GPP Anchor, in the SAE Anchor, or both.
· Some proposals for providing policy control, charging and LI in roaming architectures do not contain complete PCEF functionality.

· The placement of control plane functionality supporting mobility within LTE access system into an MME entity that is separate from entities containing user plane functionality has been proposed and discussed.
· The alternatives for a separate MME include a proposal for an MME that contains session management functionality, and another proposal that doesn’t.

· Roaming interfaces have been proposed between access system specific local mobility anchors and the SAE Anchor, and between two SAE Anchors. Additionally, in the roaming architecture for home routed traffic the 3GPP Anchor shown in the visited network may not contain the same functions as the 3GPP Anchor shown in the non-roaming architecture.
2.2
Redefining the functions in the Evolved Packet Core
It is clear that in practice some functionality always need to be co-located. Therefore, it is proposed that each set of such inseparable functionality is presented in the evolved architecture as a function. The following functions can be identified:

· LTE Anchor (LTEa): functionality for anchoring the mobility between eNodeBs, including ciphering and header compression termination point for LTE access. Terminates downlink data and triggers paging for IDLE mode UEs.

· 3GPP Anchor (3GPPa) containing:
a) Functionality for anchoring mobility between 3GPP access networks, including GTP interface to SGSN in GPRS Core. 
b) Functionality for handling 3GPP access bearers, by terminating the bearers or by associating them with the user data traffic.
Note: It has not been described how functionalities a) and b) could be effectively separated in the case of home routed traffic. The issues include: IP address allocation, access awareness in HPLMN, impact of existing roaming agreements, etc.
· SAE Anchor (SAEa): functionality for anchoring mobility between 3GPP and non-3GPP access networks.

· Mobility Management Function (MM) containing:
a) LTE access specific control plane functionality for mobility management, including management of temporary user IDs. Can interface with the HSS for authentication and authorization purposes.
b) LTE access specific control plane functionality for session management and for handling other UE context except mobility.
Note: It has not been described how functionalities a) and b) could be effectively separated.
· IP Gateway Function (IPGW): functionality for IP connectivity with PDNs/Service Domains, including IP address allocation for user data traffic, PCEF and LI for user plane traffic. Can interface with the PCC and charging systems.
· Visited User Plane Function (VUP): functionality with PCEF and LI functions for user plane traffic used in the home routed traffic roaming scenario. Can interface with the PCC and charging systems.
· Packet Data Gateway (PDG): functionality for securely providing connectivity to the Evolved Packet Core from a 3GPP WLAN access network.

2.3
Redefining the entities in the Evolved Packet Core
Using the redefined functions, the current Evolved Packet Core entities can be described as functional blocks containing the following functions:

· MME contains MM.

· UPE contains LTEa. It may or may not contain VUP.

· 3GPP Anchor contains 3GPPa. It may or may not contain VUP and IPGW. Functionality of a 3GPP Anchor in the HPLMN in home routed traffic roaming case has not been described (i.e. it is FFS).
· SAE Anchor contains SAEa and IPGW.

· PDG contains PDG.

There has been concern that explicitly defining reference points between the EPC entities, or functions within the entities, will in practice result in separate product implementations and consequently reduce the performance of the SAE system when deployed by an operator. Regardless of this argument, at this point of the SAE work the architecture can be better described by connecting the reference points into specific functions. This implicitly defines the reference points.

There has already been extensive discussion on the merits of various groupings of the EPC functionality. The main arguments have revolved around the issues of flexibility and performance of the architecture, the latter of which can be achieved by having fewer but still more specialised entities. It has been pointed out that defining such entities and the reference points between them still allows implementations where they are co-located, and the main impact is some additional standardization effort. Without repeating the detailed arguments in this paper, it is proposed to group the functions into the following entities:
· MME contains MM.

· SAE GW contains LTEa, 3GPPa, SAEa and IPGW.

· UPE (subset of SAE GW in the visited network in the home routed traffic roaming case) contains LTEa and VUP.
Note: The 3GPPa is not included in the UPE in VPLMN, because that would not result in a significant reduction of overall signalling between VPLMN and HPLMN due to the need for bearer signalling between the MM in VPLMN and the 3GPPa in the SAE GW in HPLMN. Therefore, only the 3GPPa in the SAE GW in HPLMN is used in the home routed traffic roaming case.
· PDG contains PDG.

2.4
Architecture presented using the redefined functions and entities
Figure 1 shows the Evolved Packet Core with the redefined functions and entities. Figure 2 and Figure 3 show the architecture in roaming cases.
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Figure 1: Architecture in the non-roaming case
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Note:
The existence and functionality provided by S9 is FFS.
Figure 2: Architecture in the home routed traffic roaming case
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Note:
The existence and functionality provided by S9 is FFS.
Figure 3: Architecture in the visited services roaming case

2.5
Tracking progress and agreements on the SAE architecture and reference points

The proposal to standardize, study or not standardize Evolved Packet Core interfaces is shown in Table 2. The table can be used to keep track of the open issues, progress and agreements achieved within SAE. Reference points connected to two entities without an open interface between them collapse into a single reference point.

Each of the candidate reference points may be handled as follows:

· Standardize: specify an open interface within SAE in intra-operator non-roaming case (Non-roaming) or inter-operator roaming case (Roaming), or both (X).

· Study: study whether standardization is needed in intra-operator non-roaming case (Non-roaming) or inter-operator roaming case (Roaming), or both (X).
· Ignore: the interface does not exist or can be implemented as a non-standard interface, e.g. if the two entities connected by it are co-located in a single functional entity.
	Type:

Reference point:
	Standardize
	Study
	Ignore
	Comments

	S1a (eNodeB-MME)
	Non-roaming
	-
	-
	

	S1b (eNodeB-LTEa)
	Non-roaming
	-
	-
	

	S2a (SAEa-Non3GPP AS)
	Non-roaming
	-
	-
	Operator-AS owner agreement needed

	S2b (SAEa-PDG)
	Non-roaming
	Roaming
	-
	Operator-AS owner agreement needed

	S3 (SGSN-MME)
	X
	-
	-
	

	S3b (SGSN-LTEa)
	-
	-
	-
	No interface of any kind

	S4 (SGSN-3GPPa)
	X
	-
	-
	

	S4a (GGSN-3GPPa)
	-
	-
	X
	GGSN within 3GPP Anchor

	S4b (GGSN-SAEa)
	Note1
	Note1
	-
	

	S4c (GGSN-MME)
	-
	-
	-
	No interface of any kind

	S5x (MME-LTEa)
	Non-roaming
	-
	-
	

	S5y (MME-3GPPa)
	X
	-
	-
	

	S5z (MME-MME)
	X
	-
	-
	MME relocation if needed

	S5a (LTEa/VUP-3GPPa)
	Roaming
	-
	-
	Operator may use roaming interface in non-roaming case

	S5b (3GPPa/VUP-SAEa)
	-
	-
	X
	No MIP roaming

	S5c (MME-SAEa)
	-
	-
	X
	No interface of any kind

	SGi (IPGW-PDNs)
	Non-roaming
	-
	-
	Operator-PDN owner agreement needed

	S9 (PCRF-PCRF)
	-
	-
	X
	Inter-operator service IDs would need to be considered

	SXa (LTEa-LTEa)
	-
	Non-roaming
	-
	Active mode relocation may be needed in some cases

	SXb (3GPPa-3GPPa)
	-
	-
	X
	Roaming interface between LTE and 3GPP Anchors

	SXc (SAEa-SAEa)
	-
	-
	X
	UE MIP client handles HAs


Note1:
UMTS Gi level connectivity from GGSN to SAE Anchor is possible to support migration 
(including inter-operator case using visited GGSN roaming scenario).
Table 2: SAE reference points to be standardized or studied

3
Proposal

It is proposed to redefine the Evolved Packet Core functions and entities in key issue 7.11 of TR 23.882 as described in chapters 2.2 and 2.3 above, and update the high level logical architecture descriptions in section 4 as described in chapter 2.4 above.
If this cannot be agreed, it is proposed to use table 2 in chapter 2.5 above for assessing the state of architecture agreements and disagreements, and document this in an Annex of the TR 23.882.
3GPP

SA WG2 TD


_1217402000.doc

[image: image1]

S6b















HPLMN











eNB







VUP







MME







Iu











GPRS�Core







UTRAN







GERAN







S2b







WLAN 3GPP



IP Access







LTEa











UPE (SAE GW)







* Color coding: red indicates new functional element / interface











Evolved Packet�Core















PCRF















Evolved



RAN







S7











S6a















HSS











VPLMN







MM







S1b











PDG







S2a







S5x







SGSN







GGSN







Gb







Non 3GPP



IP Access















S4







S3







S1a







SAE GW















Rx+







Operator Services







SGi







S7











PCRF











S5y











IPGW







SAEa



















S8



























Evolved Packet�Core







3GPPa











S9







Internet







Corporate Services



























PDG












_1217402099.doc

[image: image1]

MME







S6b







S5y















eNB







Internet







S2b







Iu







MM







GGSN







UTRAN







GERAN







S2a







WLAN 3GPP



IP Access







Rx+







IPGW







Corporate Services







* Color coding: red indicates new functional element / interface







Operator Services







S3







LTEa











PCRF







SAE GW







S1a







Evolved



RAN







S7











Evolved Packet�Core











S4







S5x







S1b







PDG







SAEa











3GPPa







S6a







HSS







SGi







SGSN







GPRS�Core







Gb







Non 3GPP



IP Access







PDG











S9











PCRF







VPLMN







HPLMN












_1217401918.doc

[image: image1]

MME







S6b







S5y







S5z







S6a







eNB







Internet







S2b







Iu







MM







GPRS Core







UTRAN







GERAN







S2a







WLAN 3GPP



IP Access







Rx+







IPGW







Corporate Services







* Color coding: red indicates new functional element / interface







Operator Services







S3







LTEa











PCRF







SAE GW







S1a







Evolved



RAN







S7







HSS







Evolved Packet�Core











S4







S5x







S1b







PDG







SAEa











3GPPa







MME











SGi







SGSN







GGSN







Gb







Non 3GPP



IP Access







PDG












