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1
Introduction

This contribution shows how MME/UPE split can be performed, including functional division and resulting interfaces. The impact from MME/UPE split on the interfaces is discussed.
2
Non-Roaming Case

2.1 Overview

The functional grouping key issue proposed to be discussed using the following entities:
· MME: LTE access specific control plane functions.
· UPE: 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.
· SAE GW: A node comprising the logical entities UPE, 3GPP Anchor and SAE Anchor.
Using the function allocation of key issue 7.11 with further clarification of the functions, MME and UPE can be described as shown in Table 1.
2.2 Functional allocation
	Grouping:

EPC Function:
	MME
	UPE

	IP access service enabling functions
	
	

	Packet routing and forwarding
	
	X

	Gateway functionality to external PDNs
	
	

	PCEF
	
	

	Collection of Charging Information
	
	

	Inter-eNodeB Anchor for user plane
	
	X

	Anchor for inter-3GPP AS mobility
	
	

	Anchor for 3GPP and non-3GPP mobility
	
	

	IDLE UE DL data termination
	
	X

	Paging initiation
	X
	

	IP Header compression
	
	X

	Ciphering termination for user plane traffic
	
	X

	SAE Access Bearer Management
	X
	

	Lawful interception of user plane traffic
	
	

	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

	Temporary user ID management/storage
	X
	

	Mobility management
	X
	

	Authentication, authorization, etc.
	X
	


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 MME and UPE for non-roaming
2.3 Architecture
Figure 1 is showing the non-roaming scenario with MME/UPE split:
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Figure 1: Non-roaming scenario
2.3 Impact on reference points

Below is shown the reference point description from the TR 23.882 (in black text), with comments in bold/italic 
S1: Provides access to Evolved RAN radio resources for the transport of user plane and control plane traffic. The S1 reference point shall enable MME and UPE separation and also deployments of a combined MME and UPE solution.
Comments: The S1 reference point is separated into S1-MME and S1-UPE regardless of MME/UPE split.
S3: It enables user and bearer information exchange for inter 3GPP access system mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.
User data forwarding for inter 3GPP access system mobility in active state (FFS).
Comment: No impact foreseen due to MME/UPE split 

S4: It provides the user plane with related control and mobility support between GPRS Core and the 3GPP Anchor and is based on Gn reference point as defined between SGSN and GGSN.
Comments: No impact foreseen due to MME/UPE split.
S10: Comment: A new interface as a consequence of the MME-UPE split. Any MME-UPE split would require this interface. S10 can re-use the control functionality of S4, hence the standardization effort can be decreased. Some additions compared to S4 will be needed such as handling of PDCP/ciphering configuration and management. 
S11: Comment: It enables user and bearer information exchange for inter MME mobility in idle and/or active state. S11 is similar to S3 and will be needed regardless of MME/UPE split.
S5: It provides the user plane with related control and mobility support between UPE and 3GPP anchor. It is FFS whether a standardized S5 exists or whether UPE and 3GPP anchor are combined into one entity. Comment: Normally a node internal interface, but the interface needs to be standardized for UPE re-location and/or Multiple PDN reasons. MME removed from definition. No impact foreseen due to MME/UPE split.
S5b: It provides the user plane with related control and mobility support between 3GPP anchor and SAE anchor.  It is FFS whether a standardized S5b exists or whether 3GPP anchor and SAE anchor are combined into one entity. 
Comment: No impact foreseen due to MME/UPE split
S6: It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface). 
Comment: No impact foreseen due to MME/UPE split. 
S7: It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Point (PCEP). 
The allocation of the PCEP is FFS. 
Comment: No impact foreseen due to MME/UPE split.
SGi: It is the reference point between the Inter AS Anchor and the packet data network. Packet data network may be an operator external public or private packet data network or an intra operator packet data network, e.g. for provision of IMS services. This reference point corresponds to Gi and Wi functionalities and supports any 3GPP and non-3GPP access systems. 
Comment: No impact foreseen due to MME/UPE split.
3
Roaming Case

3.1 Overview

Only the Home routed case is described below, since the Local breakout case is the same as the non-roaming case from an MME/UPE split perspective.

One additional entity is added for the roaming case:

· Visited 3GPP Anchor: functions grouped around the mobility anchor for mobility between 3GPP access systems.

3.2 Functional allocation
The functional allocation for MME and UPE is the same for roaming and non-roaming case, and therefore is the only changed VPLMN entity the Visited 3GPP Anchor, which is shown in the table below.
	Grouping:

EPC Function:
	Visited3GPP Anchor

	IP access service enabling functions
	

	Packet routing and forwarding
	X

	Gateway functionality to external PDNs
	

	PCEF
	X

	Collection of Charging Information
	X

	Anchor for inter-3GPP AS mobility
	X

	Lawful interception of user plane traffic
	X

	UE UP context management/storage
	X

	Authentication, authorization, etc.
	


Note1: X indicates allocation, and does not mean that the function is always used in the entity.
Table 2: Allocation of Evolved Packet Core functions to Visited 3GPP Anchor for roaming
3.3 Architecture

Figure 2 is showing the roaming scenario with MME/UPE split:
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Figure 2: Roaming scenario
3.4 Impact on reference points

S8: Indicates the roaming variant of S5 reference point when the Inter AS Anchor point is located in the HPLMN. No impact foreseen due to MME/UPE split.
4
Conclusion
A proposed non-roaming and roaming architecture have been presented for discussion and agreement, focusing on the MME/UPE split. It is proposed to update TR 23.882 Annex H option B with the above tables.

____________________- Start of modification - ______________________

Annex H: Signalling charts for combined or separated MME and UPE

This Annex presents information flows of SAE procedures that demonstrate on a high level the differences between alternative function allocation to MME and UPE and whether the MME and UPE are grouped or separated with an open interface.
Editor’s note: These information flows are work-in-progress and details and principles need to be clarified for each alternative for performing the final comparison and decision.

The information flows presented here only serve as illustrations of the principal differences between the proposed alternatives to support the comparison and selection of specific functional grouping and allocation of functions to functional entities. The information flows need to provide sufficient level of details to enable identification of main differences and thereby identifying the questions that need to be answered. It is not intended to develop the final information flows in this annex.

These draft information flows are shown for the following alternatives:

A. Combined MME/UPE.

B. Separate MME and UPE with control signalling mostly via the MME, and session and context management in MME.

C. Separate MME and UPE with control signalling via the MME or the UPE, and session and context management only in UPE.
For alternative A, the flows are adopted from the related key issue solution descriptions of this document where the MME/UPE is shown as a combined entity. Therefore they may lack details and may not be completely according to the views of the companies supporting alternative A.
For alternative B is also the functional allocation shown.
The following non-exhaustive list of procedures are described, and other procedures can be added later on:

1. Attach including default bearer handling

2. TA Update without MME or UPE change
Note: Procedure has not been proposed for alternative A.

3. Inter eNB Handover in LTE_ACTIVE mode (intra MME and intra UPE)
Note: Various other procedures have been proposed where the MME and/or UPE are also relocated, but they are not shown here in order to simplify the discussions.
4. Inter 3GPP Handover between pre-SAE/LTE and SAE/LTE accesses in LTE_ACTIVE mode
Note: Procedures have not been proposed for alternatives B and C. Several procedures have been proposed for alternative A.
5. Paging and Service Request
6. Establishment of Dedicated Bearers
Note: Only the main preferred signalling chart is shown for each alternative, although further procedures may also be supported.

7. Inter MME and/or inter UPE change, including support for service continuity
Note: This procedure addresses an architecture requirement.
8. Authentication/ Re-Authentication
Lawful interception procedures may also be different for the different alternatives, due to the need to coordinate between the MME and the UPE in alternatives B and C. The details are FFS and are in the scope of the SA3 LI.

Note: The flows in this annex are mainly to show the differences between alternatives and can be optimized further. 
Editor’s note: it is FFS in the following flows if IASA and UPE are collocated or not.

Editor’s note: Handovers are assumed to be Backward Handovers.

Editor’s note: Data Forwarding as means to minimize loss of data is indicative only. Other approaches may be used following agreed assumption in the future.

H.1
Alternative B architecture scenarios and functional allocation

The functional allocation and reference point impact is shown below for the roaming and non-roaming scenarios, focusing on the MME/UPE split according to alternative B.

H.1.1 MME and UPE functional allocation
	Grouping:

EPC Function:
	MME
	UPE

	IP access service enabling functions
	
	

	Packet routing and forwarding
	
	X

	Gateway functionality to external PDNs
	
	

	PCEF
	
	

	Collection of Charging Information
	
	

	Inter-eNodeB Anchor for user plane
	
	X

	Anchor for inter-3GPP AS mobility
	
	

	Anchor for 3GPP and non-3GPP mobility
	
	

	IDLE UE DL data termination
	
	X

	Paging initiation
	X
	

	IP Header compression
	
	X

	Ciphering termination for user plane traffic
	
	X

	SAE Access Bearer Management
	X
	

	Lawful interception of user plane traffic
	
	

	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

	Temporary user ID management/storage
	X
	

	Mobility management
	X
	

	Authentication, authorization, etc.
	X
	


Note1: X indicates allocation, and does not mean that the function is always used in the entity.

Table H.1: Allocation of Evolved Packet Core functions to MME and UPE

the only changed VPLMN entity the Visited 3GPP Anchor, which is shown in the table below.

H.1.2 Visited 3GPP Anchor functional allocation
The functional allocation for MME, UPE and Home SAE GW is the same for roaming and non-roaming case, and therefore is only Visited 3GPP Anchor shown in the table below.
	Grouping:

EPC Function:
	Visited3GPP Anchor

	IP access service enabling functions
	

	Packet routing and forwarding
	X

	Gateway functionality to external PDNs
	

	PCEF
	X

	Collection of Charging Information
	X

	Anchor for inter-3GPP AS mobility
	X

	Lawful interception of user plane traffic
	X

	UE UP context management/storage
	X

	Authentication, authorization, etc.
	


Note1: X indicates allocation, and does not mean that the function is always used in the entity.

Table H.2: Allocation of Evolved Packet Core functions to Visited 3GPP Anchor for roaming

H.1.3 Reference point impact from MME/UPE split

One new interface, S10, have been identified due to the MME/UPE split. S11 between MMEs is also identified, but is regarded as needed regardless of MME/UPE split.
S10: A new interface as a consequence of the MME-UPE split. Any MME-UPE split would require this interface. S10 can re-use the control functionality of S4, hence the standardization effort can be decreased. Some additions compared to S4 will be needed such as handling of PDCP/ciphering configuration and management. 

S11: It enables user and bearer information exchange for inter MME mobility in idle and/or active state. S11 is similar to S3 and will be needed regardless of MME/UPE split.
____________________- End of modification - ______________________
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