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1) Introduction

In other contributions, Nortel suggested some repartition of functions. This document updates the entire table of SRJ-050126 and suggest a SAE architecture with two layers for User plane.

2) Discussion

The following changes to SRJ-05126 table can be done according to other discussion document.
	Location:

High-level Function:
	RAN
(Radio Related Functions)
	MMF

(Mobility Management Functions)
	 ASGW functions
	Comments

	Radio resource management
	X
	
	
	

	Policy Decision
	
	
	X
	

	QoS Negotiation
	X
	
	X
	

	QoS policing, packet classification
	X
	
	X
	Break down

	Attach
	
	X
	X
	See S2-052196
MMF handles detached, active and idle UE modes. A Mobility context is managed in MMF for each Attached UE (in Idle or Active mode)
ASGW allocates IP address to the UE

	Subscriber & Key Management, Authentication and Authorisation
	
	
	X
	

	Location management, Paging
	
	X
	
	See S2-052196
When a UE is active, MMF knows the AN hosting the UE.

The AN informs the MMF when a UE is inactive (for a long period) and UE mode is changed to Idle mode. In this Idle mode, there is no UE information available in AN. UE mobility is then managed in MMF which keeps track of the UE last known SAE-RA. Paging is initiated by the MMF function towards AN(s) of the last know SAE-URA of an inactive UE at Downlink data arrival

	Intra-radio access mobility in Idle mode
	
	X
	
	See S2-052196
When a UE in IDLE mode changes of cells inside a SAE-RA, no signalling is exchanged with the MMF function.

MMF is informed of each change of SAE-RA

	Handling of terminals in power saving mode, 
	X
	X
	
	See S2-052196
Handling of UE in power saving mode is done at two levels. When the UE becomes inactive, a power saving mode can be handled in the AN to avoid the UE to always listen to the control channel and thus save the UE battery.

After long inactivity period, the AN moves the UE to IDLE mode and the AN do not keep UE information. In this IDLE mode, only the MMF manages UE Mobility.

	Radio channel coding
	X
	
	
	

	Integrity protection 
	X
	
	X
	Integrity Protection of RRM signalling is performed in the eNodeB because the signaling is only between the UE and eNodeB.
Integrity protection of the User data can be done in the ASGW (IPsec)

	Ciphering
	X
	
	X
	See S2-052197
The ciphering of the signalling is performed in the e-NodeB.

The ciphering of the user plane flows is performed in the visited AS GW.

	Header compression
	
	
	X
	See S2-052197
The header compression of the user plane flows is performed in the visited AS GW

	Intra-radio access mobility, connected mode
	X
	X
	X
	See S2-052196
The AN decides upon AN change of UEs in Connected Mode based on radio conditions. Then either the MMF is used for the UE context transfer between source and target AN or the AN exchanges these information via the IP meshed network. In both cases, the MMF has visibility of each change of AN in order to be able to know current AN for DL data transfer. ASGW has also visibility of UE change of AN for IP data transfer.

	Radio protocols (ARQ, scheduling etc.)
	X
	
	
	

	Charging
	
	
	X
	

	Volume reporting of unsent data
	X
	
	
	It is suggested that Volume reporting of unsent data is performed by the AN as this is done by a 3G RNC in order to provide a better accuracy in charging as ASGW cannot see whether information sent to AN are really sent over the radio interface.

	IP bearer Management 
	X
	
	X
	See S2-052198


	Roaming 
	
	
	X
	

	Local breakout
	
	
	X
	

	Inter-Radio Access mobility, Connected mode
	X
	X
	
	See S2-052196
MMF may assist the Serving E-NodeB handover to the Target 3G/2G RAT, e.g. context transfers between the E-NodeB and target system

	Inter-Radio Access mobility, Idle mode
	X
	X
	
	MMF manages Inter-RAT LTE to/from 2G/3G mobility handling for UEs in idle mode



	Access system selection
	X
	
	
	It is suggested that UE in IDLE mode selects cell based on radio criteria. UE in connected mode selects cell based on the e-NodeB decision of target cell

	Load sharing among RATs
	X
	
	
	

	Lawful intercept
	
	
	X
	

	Positioning
	X
	
	X
	

	Frame selection (if MDC is needed)
	
	
	X
	It is suggested that the AS GW may need to handle reception of a UE data from different e-NodeB when the UE changes of e-NodeB and it should be able to select appropriate packets to avoid data duplication

	Downlink Duplication for HO support
	
	
	X
	See S2-052198
The ASGW can duplicate Downlink data to source and target e-NodeB when the UE will change of eNodeB for RT bearer services.

	Flow Control and buffering
	X
	
	X
	It is suggested that AN performs some downlink buffering in the AN and the AS GW will also need to buffer downlink packets during paging and HO


Nortel’s proposal for the 3GPP SAE comprises different set of functions:

· Radio related functions (Evolved Node-B)

· Mobility Management Function (MMF)

· Evolved Access System Gateway functions (EAS GW)

The key functions of the eNodeB are radio related functions listed in AN column in addition to IP Bearer management for the direct IP tunnel with the EAS GW.

The key functions of the MMF are:

· MM Control Plane (Attachment, UE state management, paging for Idle mode UEs)
· Handle handovers between eNode-B
· In this proposal, the SGSN and RNC functions are removed from the bearer plane in order to achieve the low latency targets, but some of the SGSN & RNC control plane functions (notably the Mobility Management) will remain in the MMF.
The key functions of the EAS GW are:

· IP access related features (direct Gi access for users in HPLMN + routing to HPLMN Gateway function or direct Gi access (local breakout) for roamers)

· Session Management procedures

· terminates User plane from eNode-B

· compression, ciphering, charging, Policing, Lawful interception

· Authentication and Authorization (AAA/Diameter)
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3) Conclusion and Proposal 

Nortel suggest to update the table according to the table above and to clarify in the TR AN, MMF and ASGW functions as described in the discussion section.
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