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1
Introduction

TR 23.882 currently shows two architecture alternatives. 

In first alternative (A), UPE is co-localized with MME, so UPE is separated from Intersystem mobility Anchor.
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In the second alternative (B), UPE can be separated from MME via a standard interface; UPE can then be co-localized with the intersystem mobility anchor in a single node
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This contribution shows why there is interest to separate MME from the UPE.
2 Interest to separate MME from UPE functions
2.1 Access in corporate premises

SA2 listed requirements to allow access to multiple PDNs (S2-060486). In this document, bullet 2 indicates: "Corporate employees may wish to use the LTE/SAE access system available in corporate premises for access to corporate services…”
The Operator can install the UPE and Anchor and eNodeB in the corporate premises and dedicate them to corporate needs (with appropriate dimensioning to expected corporate data traffic…). The UPE and Anchor are then not dimensioned to accept traffic from external users.

It is interesting to allow the MME to handle also users in public area. One example could be to allow keeping the same MME entity while moving between corporate access and public access.
MME should then be separated from the UPE and Anchor, to allow it to be dimensioned to support public and corporate users, while the UPE and Anchor can be dimensioned to support only corporate traffic.
Note: this does not prevent UPE and Anchor to be in separate or same node
2.2 Access to different PDNs
To allow access to different PDNs and to avoid mandating that all Anchors support both IPv4 and IPv6, It should be allowed to get access to different PDNs via different Anchors.

If MME/UPE/Anchor are combined, new signaling is needed to establish a layer 2 data path between the “default Anchor node” (Anchor where the UE has been attached to) and the Anchor node allowing access to the expected PDN and data relay has to take place between both. This is technically possible but has the following drawbacks:

· It always adds the default Anchor node in the bearer path. Furthermore, dimensioning of the bearer plane of this default Anchor has to take into account the sum of traffic that can be handled by all Anchors providing access to external PDNs.

· Also, as the first Anchor co-localized with MME is selected based on eNodeB load sharing criteria independently of the expected traffic while it would be more appropriate to select an Anchor on traffic expected with the PDN.
If MME and UPE/Anchor are separated, the MME can select appropriate Anchor to access to each PDN independently, there is always only one Anchor in the data path. While eNodeB selects MME to attach the UE based on load sharing criteria, MME can select the Anchor based on traffic expected with the PDN.
2.3 Reduce user plane latency

One of the primary goals of SAE is to reduce User plane latency. There is benefit into allowing separation of MME from UPE / Anchor as when MME can be separated from UPE / Anchor, only 2 nodes are in the User Plane: eNodeB and UPE / Anchor.

When MME and UPE are combined, an additional node (MME/UPE) is added in the User Plane.

When MME/UPE/Anchor are all combined, an additional node (default Anchor) is added in the user plane for all PDNs that cannot e directly accessed via the default Anchor.

2.4 Load sharing and scalability

Separating MME (Control plane) from UPE/ Anchor (User Plane) allows independent load balancing criteria for signaling and data processing: Control Plane should be dimensioned based on number of UE expected to be attached and their Mobility context while UPE and Anchor should be dimensioned based on traffic expected with PDNs they provide access to.

In addition, when MME and UPE / Anchor are separated, number of MME nodes can be independent of number of UPE / Anchor nodes to offer a better scalability.

2.5 Summary
The following comparison table summarizes interest to separate MME from UPE. It also show interest into co-localizing UPE the Anchor as both handle the user plane.
	Main architectural characteristics
	Separate MME 

Combined UPE/Anchor
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	Combined MME/UPE

Separate Anchor
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	Combined MME/UPE/Anchor
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	Flattening the User plane to reduce latency


	More flat network: 2 nodes in UP (eNodeB, combined UPE/Anchor)
	3 nodes in UP (eNodeB, MME/UPE, Anchor)
	2 nodes in UP (eNodeB, combined MME/UPE/Anchor) if default Anchor provides access to all PDNs

3 nodes in UP (relay between Anchors) for PDNs accessed with different Anchors

	Support of corporate premises
	MME can be out of corporate premises
	MME cannot be out of corporate premises
	MME cannot be out of corporate premises

	Access to multiple PDNs
	MME selects different UPE/Anchor
	Relays between combined nodes
	Relays between combined nodes

	Load sharing and scalability
	Independent load balancing criteria for CP and UP
Better scalability: number of MME nodes can be independent of number of UPE / Anchor nodes
	Load sharing criteria has to be common for CP and UP

No scalability
	Load sharing criteria has to be common for CP and UP

No scalability

	Load re-balancing
	Faster
· for idle mode UEs, there is no UP to maintain between SAE MME and AGW (UPE/Anchor)
· UP between eNodeB and AGW can remain identical
	Less rapid

· for idle mode UEs, all UP between MME/UPE and Anchor have to be re-established with new SAE MME 

· for connected mode UEs, UP between eNodeB and new MME/UPE has to be re-established


	Less rapid

· for idle mode UEs, all UP between MME/UPE and Anchor have to be re-established with new SAE MME 

· for connected mode UEs, UP between eNodeB and new MME/UPE has to be re-established



	Interfaces
	1 standard interface between MME and UPE/Anchor
	1 standard interface between MME/UPE and Anchor
	1 standard interface between combined MME/UPE/Anchors to allow  different node providers

	Reduce signaling in Idle mode
	MME can be combined with 3G SGSN to reduce signaling in Idle mode
	New procedures needed between MME/UPE and legacy SGSN
	New procedures needed between MME/UPE and legacy SGSN

	Roaming scenario
	Simplified as combined UPE/Anchor remains anchor point for UE in VPLMN
	-
	-


Impact on procedure can also be compared
	Procedure differences
	Separate MME 

Combined UPE/Anchor
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	Combined MME/UPE

Separate Anchor
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	Combined MME/UPE/Anchor


[image: image8]

	Impact of eNodeB relocation procedure
	Ciphering context remains in UPE/Anchor       

User plane is re-established between eNodeB and UPE/Anchor.
	Ciphering context have to be transferred from source UPE to target UPE 

User plane has to be re-established between eNodeB and MME/UPE
	Ciphering context have to be transferred from source UPE to target UPE 

User plane has to be re-established between eNodeB and MME/UPE/Anchor

	DL PDU processing/Paging
	Unique procedure: 

The Anchor buffers the DL PDU and sends a Paging request to MME, Bearer plane with appropriate QoS is established between eNodeB and Anchor
	2 procedures are possible:

When DL PDU arrives, if the default bearer (best effort) established at the UE attachment is adapted to the DL PDU QoS, DL PDU is forwarded to MME/UPE. The MME/UPE buffers the DL PDU, Bearer plane is established between eNodeB and MME/UPE.

If the default bearer is not adapted to the needed QoS, the Anchor buffers the DL PDU until appropriate Bearer planes are established between UPE and Anchor and between eNodeB and MME/UPE (procedure to establish this UPE/Anchor bearer plane is FFS). This is similar to Architecture B.
	Not visible


3     Conclusion:

Separating MME from UPE and Anchor allows more flexibility:

· MME can be dimensioned to support public and corporate users, while the UPE and Anchor can be dimensioned to support only corporate traffic.
· MME can select appropriate Anchor to access to each PDN independently; there is always only one Anchor in the data path.
· There is an independent load balancing criteria for signaling and data processing (eNodeB selects MME to attach the UE based on load sharing criteria, while MME selects the UPE / Anchor based on traffic expected with the PDN to be reached via the UPE/ Anchor)
It also allows reducing user plane latency: when MME can be separated from UPE / Anchor, only 2 nodes are in the User Plane (eNodeB and UPE / Anchor) and simplifies some procedures.
This discussion paper shows interest to separate MME from UPE in particular when looking to flattening the Network, to the network scalability. It also shows that the choice of Alternative A would result in implementing both alternatives A and B at least to support procedure for “Network Initiated PDP Context Activation” feature.

As a consequence, Nortel suggests 3GPP SA2 group to:

· agree to define an open interface between MME and UPE in order to allow their separation (allowing better flexibility and more scalability).

· add the two above comparison tables in 7.11.2 of the TR.
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