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1
Introduction

TR 23.882 currently shows two architecture alternatives:
· Architecture A in which UPE is co-localized with MME, but separated from Intersystem mobility Anchor
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· Architecture B in which UPE is separated from MME, UPE is then co-localized with the intersystem mobility anchor in a single node
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This contribution discusses why it should be allowed by the standard to separate MME and UPE with a standardized interface between both and that there is interest to co-localize UPE with Inter-access Mobility Anchor.

2 Discussion
The following comparison table compares the relative merits of co-localizing or not the UPE with the MME:
	Main architectural characteristics
	Architecture A

SAE MME/UPE combined with no interface in-between
	Architecture B

SAE UPE can be separated from SAE MME

	Flattening the network and reducing user plane latency


	3 nodes in UP: eNodeB – UPE - Anchor
	More flat network
2 nodes in UP: eNodeB and UPE (which can be combined with Anchor)

	Number of nodes
	3 nodes: eNodeB, SAE MME/UPE, SAE Anchor
	3 nodes: eNodeB, SAE MME combined with 2G/3G SGSN, AGW (SAE UPE+Anchor)

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

	Load sharing and scalability
	Load sharing criteria has to be common for CP and UP
	Independent load balancing criteria for CP (signaling load) and UP (data processing capabilities)
Number of MME nodes can be independent of number of UPE nodes (scalability)

	Load re-balancing
	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


	Faster
· for idle mode UEs, there is no UP to maintain between SAE MME and AGW (Anchor + SAE UPE)
· UP between eNodeB and AGW can remain identical


· Procedures:

	Procedure differences
	Architecture A
	Architecture B

	User Plane maintenance during mobility of Idle mode UE between 2G/3G and SAE
	Re-establish UP between SAE UPE and Anchor during UE Idle mode mobility (while bearer are non active)
	New MME registers to the AGW for further handling of DL data arrival

	DL PDU processing
	Extra complexity with 2 different procedures are possible:

If the default bearer (best effort) established for UE in Idle mode between MME/UPE and Anchor is adapted to the DL PDU received (appropriate QoS), the DL PDU can be forwarded down to MME/ULE. MME/UPE can then initiate MME Paging to forward DL PDU.
If the default bearer is not adapted to the DL PDU received (non appropriate QoS), DL PDU needs to be buffered in the Anchor and a message needs to be sent to MME/UPE to initiate establishment of appropriate bearer between MME/UPE and Anchor (Network Initiated PDP Context Activation). 
This means in other term, that ULE function is needed with the Anchor: to handle case of non-best effort bearers, a ULE function has to exists with the Anchor also for Architecture A (becoming similar to Architecture B)
	Unique procedure: 
as there is no (default) bearer established between MME and UPE/Anchor for UE in Idle mode, DL PDU arrival in the UPE/Anchor triggers a message to MME in order to establish appropriate bearer with eNodeB (MME Paging / Network Initiated PDP Context Activation).

	Paging
	DL PDU is sent on best effort bearer if appropriate instead of sending a Paging request message.
	Paging request message needed between SAE UPE/Anchor and SAE MME at DL PDU reception


3     Conclusion:
This discussion paper shows interest of Architecture B compared to Architecture A 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 architecture 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 above comparison tables in an Annex of the TR.
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