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1
Introduction

To progress the functional grouping in Evolved Packet Core (ePC) is a prioritized agenda item. The current architecture figures have been found to be open for some interpretations, and it is therefore a need to find new angles to describe and discuss the remaining disagreements.

At the last SA2 meeting, Nokia input document S2-061558 provided some guidelines that could be used to compile views on the architecture options that are not so readily visible in the current TR.

This contribution shows the architecture for SAE without being bound to the current architecture figure that can be interpreted in various ways. The contribution also shows reference points that are standardized as open interfaces.
2.1 Overview

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. Based on the terminology in TR 23.882 alone, and additionally based on some solution alternatives proposed to e.g. key issue 7.8 Inter access system handover, it seems that many companies consider that the MME/UPE does not contain mobility anchor functions for inter-access system mobility, whereas the Inter AS Anchor according to the new definition does.
During the definition of the Inter AS Anchor as 3GPP Anchor and SAE Anchor it became obvious that some companies consider such anchors to be separate entities, whereas others consider them to be co-located. There are further complicated arising from the placement of PCEF functionality and connectivity to PDNs.
The functional grouping key issue proposed to be discussed using the following entities:

· MME: LTE access specific control plane functions.
· LTE Anchor: functions grouped around the ciphering and header compression termination point for LTE access.
· 3GPP Anchor: functions grouped around the mobility anchor for mobility between 3GPP access systems, which will include GGSN functionality.
· SAE anchor: functions grouped around the mobility anchor for mobility between 3GPP and non-3GPP access systems.
· Roaming Anchor: functions providing operators with needed control of roaming users, applicable both for 3GPP and non-3GPP users.

· PDG in this context utilises only the TTG aspects of the PDG function as defined in TS 23.234 and provides support for mobility via S2 reference point and security via Wp reference point with IPSec tunnels towards PDG.

Using the function allocation of key issue 7.11 with further clarification of the functions, these entities can be described as shown in Table 1.
	Grouping:

EPC Function:
	MME
	LTE
Anchor
	3GPP
Anchor
	SAE Anchor
	Roaming Anchor

	IP access service enabling functions
	
	
	X
	X
	

	Packet routing and forwarding
	
	X
	X
	X
	X

	Gateway functionality to external PDNs
	
	
	X
	X
	

	PCEF
	
	
	X
	X
	X

	Collection of Charging Information
	
	
	X
	X
	X

	Inter-eNodeB Anchor for user plane
	
	X
	
	
	

	Anchor for inter-3GPP AS mobility
	
	
	X
	
	X

	Anchor for 3GPP and non-3GPP mobility
	
	
	
	X
	X

	IDLE UE DL data termination and paging
	X
	X
	
	
	

	IP Header compression
	
	X
	
	
	

	Ciphering termination for user plane traffic
	
	X
	
	
	

	Lawful interception of user plane traffic
	
	
	X
	X
	X

	Ciphering/integrity termination for signaling
	X
	
	
	
	

	Lawful interception of signaling traffic
	X
	
	
	
	

	CP function for inter-3GPP AS mobility
	X
	
	
	
	

	UE CP context management/storage
	X
	
	
	
	

	UE UP context management/storage
	
	X
	X
	X
	X

	Temporary user ID management/storage
	X
	
	
	
	

	Mobility management
	X
	
	
	
	

	Authentication, authorization, etc.
	X
	
	X
	X
	

	Multicasting traffic to multiple UEs
	
	FFS
	
	
	


Note1: X indicates allocation, and does not mean that the function is always used in the entity.
Table 1: Allocation of Evolved Packet Core functions to SAE entities
2.2
Architecture presented using the newly defined EPC entities
Figure 1 shows the Evolved Packet Core with the MME as a separate entity, and the other entities being parts of an entity called SAE GW. Figure 2 and Figure 3 show the architecture in roaming cases.
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Figure 1: Logical high level architecture in non-roaming case (simplified)
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Note1:
The existence and functionality provided by S9 is FFS.

Note2:
It is FFS whether S2a or S2b is supported via SAE GW in HPLMN,


SAE GW in VPLMN, or neither.
Figure 2: Logical high level architecture in roaming case with access to home services (simplified)
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Note:
The existence and functionality provided by S9 is FFS.
Figure 3: Logical high level architecture in roaming case with access to visited services (simplified)

2.3
Details on 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, e.g. if S5a is non-standard, S5x from MME to LTE Anchor and S5y from MME to 3GPP Anchor collapse into a single S5c from MME to an integrated LTE/3GPP Anchor.
Some of the candidate reference points listed in the table are shown in Figure 4, 5 and 6.
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Figure 4: Logical high level architecture in non-roaming case
.
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Note1:
The existence and functionality provided by S9 is FFS.

Note2:
It is FFS whether S2a or S2b is supported via SAE GW in HPLMN,


SAE GW in VPLMN, or neither.

Note3:
S5y between MME and 3GPP Anchor is also used between MME and Roaming 
 

Anchor.
Figure 5: Logical high level architecture in roaming case with access to home services
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Note:
The existence and functionality provided by S9 is FFS.
Figure 6: Logical high level architecture in roaming case with access to visited services
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-roam) or inter-operator roaming case (Roam), or both (X).

· Study: consider whether standardization is needed in intra-operator non-roaming case (Non-roam) or inter-operator roaming case (Roam), or both (X)

· Do not standardize: 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:

Candidate reference point:
	Standardize
	Study
	Non-
standard
	Comments

	S1a (eNodeB-MME)
	Non-roam
	-
	-
	

	S1b (eNodeB-LTE Anchor)
	Non-roam
	-
	-
	

	S2a (SAE Anchor-Non3GPP AS)
	Non-roam
	-
	-
	Operator-AS owner agreement needed

	S2b (SAE Anchor-PDG)
	Non-roam
	-
	-
	Operator-AS owner agreement needed

	S3 (SGSN-MME)
	Non-roam
	Roam
	-
	Inter-PLMN HO FFS

	S3b (SGSN-LTE Anchor)
	-
	-
	-
	No interface of any kind

	S4 (SGSN-3GPP Anchor)
	Non-roam
	-
	-
	Gp may be used for roaming

	S4a (GGSN-3GPP Anchor)
	-
	-
	-
	No interface of any kind

	S4b (GGSN-SAE anchor)
	Note1
	Note1
	-
	

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

	S5x (MME-LTE Anchor)
	Non-roam
	
	-
	S5x and S5y collapsed if S5a not standardized

	S5y (MME-3GPP Anchor)
	Non-roam
	
	-
	S5x and S5y collapsed if S5a not standardized

	S5z (MME-MME)
	Non-roam
	Roam
	-
	Inter-PLMN HO FFS

	S5a (LTE Anchor-3GPP Anchor)
	-
	Non-roam
	-
	Usage for UPE relocation/ Multiple PDN is FFS

	S5b (3GPP Anchor- SAE Anchor)
	-
	-
	-
	No interface of any kind 

	S5e (MME-SAE Anchor)
	-
	-
	-
	No interface of any kind

	S5f (LTE Anchor-SAE Anchor)
	-
	-
	-
	No interface of any kind

	SGi (SAE GW-PDNs)
	Non-roam
	-
	-
	Operator-PDN owner agreement needed

	S8 (Roaming Anchor-SAE GW)
	Roam
	-
	-
	Termination point in Home SAE GW dependent on access

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


Note1:
UMTS Gi level connectivity from GGSN to SAE anchor (if MIP is used) is possible to support  
(including inter-operator case using visited GGSN roaming scenario).
Table 2: SAE reference points to be standardized or studied
3
Conclusion

The Ericsson proposed architecture is presented in accordance with the approach described in contribution S2-061558. It is proposed for discussion and agreement on which functional entities exist and that are co-located to one or more nodes that the list of functionality is further detailed for the agreed functional entities. After detailing the functionalities in agreed entities, the reference points that shall be standardised with SAE can be defined.






























































































































































































































































































































3GPP

SA WG2 TD


_1212316968.doc

[image: image1]

MME















HPLMN











eNB











S2b







Iu











GPRS�Core







UTRAN







GERAN







S2a







WLAN 3GPP



IP Access



















* Color coding: red indicates new functional element / interface











S3















PCRF











S1a







Evolved



RAN







S7











Evolved Packet�Core











S6b







S5x/y







S1b







VPLMN







SAE�GW







PDG























SGSN







GGSN







Gb







Non 3GPP



IP Access







































Rx+







Operator Services







SGi







S7











PCRF







HSS











SAE�GW



























S4







































S9







Internet







Corporate Services



















S6a







Evolved Packet�Core







S8












_1212317272.doc

[image: image1]

MME















HPLMN











eNB







Internet







S2b







Iu











GPRS�Core







UTRAN







GERAN







S2a







WLAN 3GPP



IP Access







Rx+











Corporate Services







* Color coding: red indicates new functional element / interface







Operator Services







S3















PCRF











S1a







Evolved



RAN







S7











Evolved Packet�Core











S4







S5x/y







S1b







VPLMN







SAE�GW























SGi







SGSN







GGSN







Gb







Non 3GPP



IP Access







PDG



















S6b







































PCRF







HSS







































































S9



























S6a




















_1212317411.doc

[image: image1]

MME







S1b







LTE Anchor







HPLMN







S4







eNB











S2b







Iu







SAE GW







GPRS�Core







UTRAN







GERAN







S2a







WLAN 3GPP



IP Access











S5x











* Color coding: red indicates new functional element / interface











S3















PCRF











S1a







Evolved



RAN







S7











Evolved Packet�Core







Roaming Anchor















S5a







VPLMN











MME







S5z



















SGSN







GGSN







Gb







Non 3GPP



IP Access







PDG































SAE GW







Rx+







Operator Services







SGi







S7











PCRF







HSS































3GPP Anchor







SAE Anchor







S5y















S5b















S6b















S9







Internet







Corporate Services















Evolved



Packet Core







S6a











S8












_1212309122.doc

[image: image1]

MME







S1b







LTE Anchor







S6b







S6a







eNB







Internet







S2b







Iu







SAE GW







GPRS Core







UTRAN







GERAN







S2a







WLAN 3GPP



IP Access







Rx+







S5x







Corporate Services







* Color coding: red indicates new functional element / interface







Operator Services







S3







S5b



S5b











PCRF







3GPP Anchor







S1a







Evolved



RAN







S7







HSS







Evolved Packet�Core







SAE Anchor







S4







S5y







S5a















MME







S5z















SGi







SGSN







GGSN







Gb







Non 3GPP



IP Access







PDG












_1212316056.doc

[image: image1]

MME







S1b







LTE Anchor







HPLMN











eNB







Internet







S2b







Iu







SAE GW







GPRS�Core







UTRAN







GERAN







S2a







WLAN 3GPP



IP Access







Rx+







S5x







Corporate Services







* Color coding: red indicates new functional element / interface







Operator Services







S3







S5b















PCRF







3GPP Anchor







S1a







Evolved



RAN







S7











Evolved Packet�Core







SAE Anchor







S4







S5y







S5a







VPLMN











MME







S5z















SGi







SGSN







GGSN







Gb







Non 3GPP



IP Access







PDG















































S7











PCRF







HSS







































































S9



























S6a







S6b
















_1212234672.doc

[image: image1]

MME







S6b















S6a







eNB







Internet







S2b







Iu











GPRS Core







UTRAN







GERAN







S2a







WLAN 3GPP



IP Access







Rx+











Corporate Services







* Color coding: red indicates new functional element / interface







Operator Services







S3















PCRF











S1a







Evolved



RAN







S7







HSS







Evolved Packet�Core











S4







S5x/y







S1b











SAE�GW























SGi







SGSN







GGSN







Gb







Non 3GPP



IP Access







PDG












