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1 Purpose
The purpose of this paper is to update the CN/RAN functional division table according to the decisions taken in the joint agenda items 5. and 6. on the LTE functions in LTE Idle_State and LTE Active_State. 

2 Nortel Proposal for the Mobility

The key strengths of the Nortel proposal for the mobility handling are reminded as follows:

· Define a new mobility anchor function (MMF) to handle mobility in idle and connected mode.

· Reuse the existing MM layer as much as possible and in particular host MMF within the MM layer.

· Optimize the intra-AS mobility to minimize the signaling load with MM, in particular by reusing URA-PCH like concepts during user inactivity periods.

This proposal makes no presumption regarding the total number of Network Elements (NEs) in the LTE network, nor the specific NE in which this MMF function will reside.
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3 Summary of Nortel key points for the Mobility Handling in LTE Idle/Active_State
Nortel proposal is to terminate the RRC protocol in the eNode-B in the evolved architecture to decrease the latency (see tdoc R3-051072). 
An MMF function above eNode-B is created to provide a higher tracking level control in LTE Idle_State and this is merged with the MM layer. This MMF thus stores the UE's location in LTE_Idle, checks its roaming & access rights to accept or deny it, and initiates the paging for terminating calls into the tracking areas. When the MMF function is hosted in the legacy SGSN, 3g/LTE RAs can be combined resulting in no signaling within these combined areas (see tdoc R3-051096).
This MMF function maintains the UE context in LTE_Idle state about subscriber information on allowed PLMNs and areas, identification, security and some QoS. The relevant UE contexts are transferred to the eNode-B whenever the UE becomes LTE_Active to enable the eNodeB to guide the measurement process and take the handover decisions (see tdoc R3-051097). 
During the mobility of these LTE_active UEs, the MMF anchors the control plane procedures in a "flex" manner which avoids contexts transfers betweens MMF(s) and assist UE context transfers between source and target eNode-B. User Plane is managed directly between eNode-Bs and ASGW and Bi-casting in ASGW and data forwarding can be used to allow seamless and lossless changes.
The details are recalled in annex A (LTE Idle_Mode) and annex B (LTE Active_Mode).
4 Conclusion and Proposal 

The management of mobility described above with an RRC terminated in the eNode-B and the control plane mobility functions handled between the MMF and the eNode-B(s) lead the following update of the LTE functional allocation table on which it is proposed to agree:
For LTE Idle_Mode
	· Store UE’s location (tracking area) in LTE_IDLE
	
	X
	Done by MMF

	· Accept/deny UE’s location (tracking area) in LTE_IDLE
	
	X
	Done by MMF

	· Local Storage of subscriber information about allowed PLMNs and location restrictions within PLMN 
	
	X
	Done by MMF

	· Initiation (trigger) of Paging of LTE_IDLE UEs within tracking area
	
	X
	Done by MMF


For LTE Active_Mode:
	Intra-radio access mobility in LTE_ACTIVE
	
	
	

	· Determine allowed tracking areas and PLMNs for handover in LTE_ACTIVE
	X
	X
	Derived from subscription and provided to RAN. 

	· Guiding the measurement process within UE for handovers in LTE_ACTIVE
	X
	
	Guidance might be modified based on information received from CN.

	· Decision for intra access system handover in LTE_ACTIVE
	X
	
	

	· Path switch/mobility anchor for intra access system handover in LTE_ACTIVE
	
	X
	

	· Support for lossless HO (E.g. Downlink duplication, Packet forwarding or Anchor)
	X
	
	If needed, check requirements with SA1

	· Support for seamless HO (E.g. Downlink duplication, packet forwarding or Anchor)
	
	X
	

	· Transfer of UE specific contexts for handover of LTE_ACTIVE Ues
	
	X
	Provided to RAN during mobility.


5 Annex A - Mobility Handling in LTE Idle_State  (extract from R3-051096)
c)
Store UE’s location (tracking area) in LTE_IDLE
Whenever inactive, the UE will be moved back into the LTE idle_state which acts as a PMM-idle state extended/enhanced with the MMF function to treat these inactivity periods in a URA_pch like inherited manner.

It is proposed to define associated new LTE specific RA (LRA) on top of today 2g-3g RA that will be communicated to the UE. The MMF function is in charge of keeping track of the last LRA where the UE is located. It is also proposed to define a paging function as part of the MMF. The paging function is used for terminating calls in order to reach the UE in its current LRA.

b)
Accept/deny UE’s location (tracking area) in LTE_IDLE
The UE will make LRA update when changing of LRA and RA Update when crossing the border into a legacy 2g/3g network. When making LRA-updates, roaming and access rights are checked by the MMF to determine of the UE is allowed to access. When RA and LRA are combined (e.g. MMF function implemented in an eSGSN (legacy 2g/3g and MMF), then no signaling takes place during the mobility in LTE_active mode within these combined areas.

d)
Local Storage of subscriber information about allowed PLMNs and location restrictions within PLMN
MMF also maintains a UE context where subscriber information about allowed PLMNs and allowed areas is stored. This context is transferred to the RAN when the UE moves into the LTE Active_State. MMF thus plays the role of storage anchor for these UE contexts.

f)
other functions/topics/issues concerning Tracking Functionality concepts
In addition, it is also newly proposed to keep some LRA context associated with MMF in the LTE idle_state. The LRA context in LTE idle_state may keep hold of identification, security, and potentially QoS contexts that need to be stored during transient inactivity periods.

The main goal of keeping these contexts in LTE idle_state during inactivity periods is that when activity is resumed the identification, authentication, security procedures need not to be reestablished from scratch, resulting in the expected c-plane latency reduction (key requirement expressed).

e)
Initiation (trigger) of Paging of LTE_IDLE UEs within tracking area
In the terminating call scenario, the paging is initiated by the MMF towards the E-nodeBs belonging to the last known LRA associated with the UE.

After the paging, the involved E-NodeB will retrieve from the MMF the UE active contexts (identification, security, QoS) conserved during the inactivity resulting in a fast recovery of the service if it is resumed unchanged (c-plane latency reduced).

6 Annex B - Mobility Handling in LTE Active_State (extract from R3-051097)
b)
Guiding the measurement process within UE for handovers in LTE_ACTIVE
It has been agreed in Tallin that when a UE moves to LTE-ACTIVE, the CN provides tracking areas and PLMNs allowed for handover in LTE_ACTIVE to the RAN hosting the UE. In Nortel view these areas and allowed PLMNs are known by the MMF anchor which handles within the CN the mobility procedures. The MMF provides them directly to the eNode-B for the LTE_Active UEs. 

The eNode-B uses these information to guide the cell measurements i.e. it indicates to the UE cells corresponding to allowed tracking areas and PLMNs.

a)
Decision for intra access system handover in LTE_ACTIVE 
The eNode-B decides on cell change according to cell measurement results (even if blind handover is not excluded). In case cell change needs a eNode-B change, the current eNode-B initiates a eNode-B Relocation Required to the MMF, in a similar way as today 3G SRNS relocation procedure. 

The MMF then controls Mobility procedure by assisting UE context transfer between source eNode-B and target eNode-B. 
e)
Transfer of UE specific contexts for handover of LTE_ACTIVE UEs
MMF keeps a UE context including UE specific information such as security information.

This MMF is an anchor point for the UE during the active communication. During mobility, MMF establishes a new control plane with the target eNode-B, and transfers the UE context previously in source eNode-B to the target eNode-B. Part of this context are the integrity and ciphering keys that are used by the target eNode-B at relocation time with the UE.

A key aspect associated with MMF is the use of the flex function in a similar manner as Iu-flex feature works in release 6. This is assumed to almost eliminate the need of transferring the UE contexts between an old and a new MMF instance and to limit the transfer of UE contexts to MMF- eNode-B interface. 

The Flex function should enable load sharing capability between MMF and eNode-Bs by balancing the mobility management load of the entire network across several MMF servers. 

d)
Support for seamless HO (E.g. Downlink duplication, packet forwarding or Anchor)
During the mobility of the UE, a new user plane is reestablished between the ASGW and the new eNode-B where the UE has entered and the user plane is thus set up from eNode-B to eNode-B. 
Bi-casting can be employed at a higher layer to facilitate the transition and make it seamless. 
"Seamless eNode-B relocation" is then performed via the ASGW bi-casting DL packets to both source eNode-B and target eNode-B.
c)
Support for lossless HO (E.g. Downlink duplication, Packet forwarding or Anchor)
"Lossless eNode-B relocation", which means packet loss during the eNode-B change is eliminated, can be performed (depending on SA1 requirement not currently clear on this need) by allowing the source eNode-B to forward non acknowledged data to target eNode-B.






























































































MMF





MMF































































































































































































Page 2(6)

[image: image1]