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Introduction

A list of functions for intra-system has been agreed at last SA2 meeting. The goal of this contribution is to present Nortel proposal on functional distribution.

In the following it is expected that AN is made of the eNodeB. The key functions of the eNodeB are radio related functions listed in RAN column
Proposal
In order to simplify the Network and to separate radio related information in an evolved NodeB and other functions overlapping multiple eNodeBs, Nortel suggests to handle the Mobility functions as following:
- Manage ACTIVE Mode in both RAN and CN: when a UE is under communication, each cell change has to be followed by the RAN, which hides cell change to the CN. Nevertheless, the CN needs to know current AN (e-NodeB) and to follow UE mobility on AN change to transfer data to the right AN.

- manage IDLE mode in CN: after long period of inactivity, a 3G SRNC can remove radio resources and its UE information and UE Mobility is then not managed by the SRNC but by the SGSN: the UE is in PMM-IDLE state. In order to reduce Mobility message signalling, then only RA change is notified to the SGSN. In order to benefit from similar radio resource saving in SAE RAN and to reduce signalling, there is an interest to manage inactivity of the UE in a similar way as 3G idle mode.
	Location:

High-level Function:
	RAN
	CN
	Comments

	…
	
	
	

	Attach
	
	X
	A UE context is managed in CN for each Attached UE (in IDLE or ACTIVE mode). When a UE is active, CN knows the RAN hosting the UE.

	Subscriber & Key Management, Authentication and Authorisation
	
	X
	

	Location management, Paging, Intra-radio access mobility in LTE_IDLE
	
	
	

	· Indicate cell information (PLMN-ID, tracking area-ID, radio parameters) to UE for cell/PLMN selection in LTE_IDLE
	X
	
	

	· Accept/deny and store UE’s location (tracking area) in LTE_IDLE
	
	X
	For paging inactive UEs and for recovery
The RAN informs the CN when a UE is inactive and UE mode is changed to IDLE mode. In this IDLE mode, there is no UE information available in RAN. UE mobility is then managed in CN which keeps track of the UE last known Tracking Area.

	· Initiation of Paging of LTE_IDLE UEs within tracking area
	
	X
	Paging is initiated by the CN towards eNodeB(s) of the last know Tracking Area of an inactive UE at Downlink data arrival

	· Local Storage of subscriber information about allowed PLMNs and location restrictions within PLMN 
	
	X
	To decide on tracking areas allowed for UE/user

	Handling of terminals in power saving mode, 
	X
	FFS
	Further definition needed
Sub-state can be studied in RAN groups

	Radio channel coding
	X
	
	

	Integrity protection protection terminating in UE 
	
	
	

	          - For user plane data
	-
	-
	As yet, not required to be provided by the “access system”.

	          - For CN signalling
	Note A
	Note A
	

	          - For RAN signalling
	X
	
	

	Ciphering terminating in UE
	
	
	

	          - For user plane data
	Note A
	Note A
	

	          - For CN signalling
	Note A
	Note A
	

	          - For RAN signalling
	If needed
	
	The requirements for RAN signalling encryption need to be clarified.

	IP Header compression between UE and network
	FFS
	FFS
	It is agreed that, within the network, IP Header Compression is performed in between the User Plane Encryption functionality and the Flow Based Charging functionality.

	Intra-radio access mobility in LTE_ACTIVE
	
	
	

	· Determine tracking areas and PLMNs allowed for handover in LTE_ACTIVE
	X
	X
	Derived from subscription
Subscription information are provided from CN down to eNodeB to allow cell measurements to be reduced to cells allowed for the UE

	· Guiding the measurement process within UE for handovers in LTE_ACTIVE
	X
	
	

	· Decision for intra access system handover in LTE_ACTIVE
	X
	
	Based on measurements and resource availability, blind handover could also be possible

	· Path switch/mobility anchor for intra access system handover in LTE_ACTIVE
	X
	X
	The CN has subscription information to check UE roaming access rights.

Also IP bearer plane has to be established between the eNodeB and the CN

	· Transfer of UE specific contexts for handover of LTE_ACTIVE UEs
	FFS
	FFS
	eNodeB UE Context transfer could take place directly between eNodeB or via CN but HO should be driven by the CN. In case of bi-casting, context to be transferred are minimal so that interest to transfer directly between eNodeB is reduced. This could be a discussion FFS, including Stage 3.


Suggestion for a way forward for challenged functions
Sompe functional repatitions are challenged, mainly regarding:

· State management done in e-NodeB only or in another Network element too

· Keep Core Network independent of radio related information

In other term:

· some companies see eNodeB managing the UE IDLE state, Paging
· while other companies see an other function, architecturally above eNodeB, managing UE IDLE state, Paging…
In order to progress the work, Nortel suggests that such ambiguous MM Functions that could be either allocated to eNodeB or to CN should be clearly identified (MM Functions) in order to get agreement on repartition for the other functions.

In a second step, it should be clarified whether these functions are part of the eNodeB (Mobility anchor in eNodeB) or in the CN (mobility anchor above eNodeB), and whether we need an open interface between the eNode B and the MM Functions.

Proposal on repartition of some MM Functions:

Nortel suggests to update the table as following, introducing MM Functions for which location in AN or in CN is for FFS. It should be clear that MMF is not a node in this table. It has also to be clarified whether there is an open interface between eNodeB and MMF (and later between MMF and rest of CN functions).
	Location:

High-level Function:
	eNodeB Functions
	MM Functions
	Other CN Functions
	Comments

	…
	
	
	
	

	Attach, 
	
	X
	X
	MMF handles detached, ACTIVE and IDLE UE modes. A UE context is managed for each Attached UE (in IDLE or ACTIVE mode). When a UE is active, MMF knows the eNodeB hosting the UE
A IP address is allocated for the UE

	Subscriber & Key Management, Authentication and Authorisation
	
	
	X
	

	Location management, Paging, Intra-radio access mobility in LTE_IDLE
	
	
	
	

	· Indicate cell information (PLMN-ID, tracking area-ID, radio parameters) to UE for cell/PLMN selection in LTE_IDLE
	X
	
	
	

	· Accept/deny and store UE’s location (tracking area) in LTE_IDLE
	
	X
	
	For paging inactive UEs and for recovery
The eNodeB informs the CN MM Function when a UE is inactive (for a long period) and UE mode is changed to LTE-IDLE mode. In this IDLE mode, there is no UE information available in eNodeB. UE mobility is then managed in MM Function which keeps track of the UE last known SAE-Tracking Area.
MMF LTE IDLE state management is done either above eNodeB or in eNodeB

	· Initiation of Paging of LTE_IDLE UEs within tracking area
	
	X
	
	The paging function is used for terminating calls in order to reach the UE in its current Tracking Area.

Paging is initiated by the MM Function towards eNodeB(s) of the last know Tracking Area of an inactive UE at Downlink data arrival
Paging is MM Functin either above eNodeB or in eNodeB

	· Local Storage of subscriber information about allowed PLMNs and location restrictions within PLMN 
	
	X
	
	To decide on tracking areas allowed for UE/user
UE information are subscribers information can either be used above eNodeB or in eNodeB

	Handling of terminals in power saving mode, 
	X
	FFS
	
	Further definition needed
Sub-state can be studied in RAN groups

	Radio channel coding
	X
	
	
	

	Integrity protection protection terminating in UE 
	
	
	
	

	          - For user plane data
	-
	
	-
	As yet, not required to be provided by the “access system”.

	          - For CN signalling
	Note A
	
	Note A
	

	          - For RAN signalling
	X
	
	
	

	Ciphering terminating in UE
	
	
	
	

	          - For user plane data
	Note A
	
	Note A
	

	          - For CN signalling
	Note A
	
	Note A
	

	          - For RAN signalling
	If needed
	
	
	The requirements for RAN signalling encryption need to be clarified.

	IP Header compression between UE and network
	FFS
	
	FFS
	It is agreed that, within the network, IP Header Compression is performed in between the User Plane Encryption functionality and the Flow Based Charging functionality.

	Intra-radio access mobility in LTE_ACTIVE
	
	
	
	

	· Determine tracking areas and PLMNs allowed for handover in LTE_ACTIVE
	X
	X
	
	Derived from subscription
Subscription information are provided from CN down to eNodeB to allow cell measurements to be reduced to cells allowed for the UE

	· Guiding the measurement process within UE for handovers in LTE_ACTIVE
	X
	
	
	

	· Decision for intra access system handover in LTE_ACTIVE
	X
	
	
	Based on measurements and resource availability, blind handover could also be possible

	· Path switch/mobility anchor for intra access system handover in LTE_ACTIVE
	X
	X
	X
	The CN has subscription information to check UE roaming access rights.

Also IP bearer plane has to be established between the eNodeB and the CN

	· Transfer of UE specific contexts for handover of LTE_ACTIVE UEs
	FFS
	FFS
	
	eNodeB UE Context transfer could take place directly between eNodeB or via CN but HO should be driven by the CN. In case of bi-casting, context to be transferred are minimal so that interest to transfer directly between eNodeB is reduced. This could be a discussion FFS, including Stage 3.


Conclusion

The frontier between AN and CN is not clear (many debates take place for some functions that can be seen either as CN or as AN). Nortel thinks that two types of architectures have been suggested regarding Mobility Management, mainly separated by the following difference: one architecture has mainly MM only in eNodeB while the other has an Anchor MM above eNodeB.
Nortel suggest separating the ambiguous MM Functions from the AN/CN current split table as indicated in the table above with a sepatation between eNodeB functions, MM Functions that could be either in eNodeB or in CN and other CN functions and then to discuss whether these MM Functions should be pat of the eNodeB or above eNodeB (CN).

If these functions are above eNodeB, it has to e discussed whether an open interface between eNodeB and these MM Functions need to be specified.
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