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Introduction

This document is intended as an input to the RAN/CN functional allocation table and LTE-MM states table. According to the latest RAN/CN functional allocation table and discussions on Mobility Management (MM) during RAN2-RAN3-SA2 Joint Meeting (1st -- 2nd September 2005, London, UK) and RAN Meeting (19th –20th, September 2005, Tallinn, Estonia), it is revealed the general desire to reduce the number of UE states with three main states: LTE_Detached, LTE_Idle and LTE_Active. Here we present the conclusions and the proposal for location management, paging, Intra-radio access mobility in LTE_IDLE.
Discussion

LTE_IDLE is a state in which the UE has a low power consumption and can thus be kept for many days, and has fast state transition to LTE_Active (<=100ms excluding DTX). UE could be in LTE_IDLE for long time.
There are four options expressed for LTE_Idle state in the latest TR 23.882:

	Context in E-UTRAN

(including security parameters)
	E-UTRAN U-plane resources established:

Transport Network Layer Resources
	Paging within Tracking Area


	Comment

	No
	No
	Handled by CN
	Only CN is aware of UE in LTE_Idle state

	Yes
	Yes
	Handled by E-UTRAN
	Resources to Node-B remain established; Node-B will handle paging

	Yes
	No
	Handled by E-UTRAN
	Node above Node-B in E-UTRAN handles UE in LTE_Idle state, but no reservation of U-plane resources

	No
	Tunneling endpoints in CN remain
	Handled by CN
	UE and CN have the necessary shared security parameters to enable user data transfer before security parameters are sent from CN to RAN


In order to initiate service as soon as possible for UE, some companies proposed that context should be saved in RAN, (Node-B or node above Node-B). But context would be transferred immediately as long as UE changes Node-B if context is saved in Node-B even though UE may not initiate service for long time, which puts additional requirements on processing.
In two-layered architecture, as UE moves, the frequency of transferring context would be high due to the small coverage of ENB, which would be a waste if UE don’t initiate service for a long time.
So we suggest that UE’s context is saved in NW, but not transferred until UE initiates service (signalling procedure maybe included). There are two methods to achieve this as the following: (take example for two-layered architecture)
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1. Context is transferred in RAN as UE roams:

In the traditional way context is kept in RAN when UE is in LTE_IDLE state, UE’s context would be transferred with the movement of UE. Since the area ENB covers is small, UE’s context will be transferred frequently as UE moves even though its silence will last long. The way context is kept in the node above ENB in RAN would lower the frequency, but UE would inform the node when UE changes ENB or the node, which may add the number of tracking area. 

Here is our proposal: the context is saved in the ENB where UE turns into LTE_Idle state from active state (Attach procedure maybe included) until relocation is triggered. In a certain time or after UE moves out of the ENB, the Iu+ would be released to save resources. Then UE behaves just like in PMM_IDLE state, performing periodic RAU and RAU when RA changes. Only CN tracks UE. UE performs cell update procedure to trigger relocation and context transferring when UE initiates service (Signalling procedure such as RAU or Detach maybe included) or UE responds the paging from CN if downlink data is expected. UE keeps an identity similar to U-RNTI after the interaction with NW, with which the new ENB could get the context from the old one. After that, UE turns into active state. 
2. Context is transferred in CN and RAN as UE roams:

Similar to the way above, UE’s context will be uploaded and saved in EGSN after a certain time or UE moves out of the ENB when UE is in LTE_IDLE state, meanwhile the Iu+ is released to save resources. UE behaves like in PMM_IDLE state, only performing procedures such as RAU before initiating service. The context (RAN related, transparent to CN) is transferred together with MM and PDP info when EGSN changes. Iu+ will be setup and context will be downloaded to the current ENB if the ENB requests it because UE initiates service or responds the paging. Also CN could download the context to all the ENB in the RA when CN triggers paging.
The methods above don’t need RAN to reconstruct context. UE’s context is saved in NW after UE attaches NW, and whenever UE initiates a service (signalling procedure such as RAU and Detach maybe included), the context will be transferred to the current RAN node. As a result, the latency of setup is reduced.
Furthermore, only two tracking areas are proposed: Cell and RA. Before Iu+ is released (UE in Active state or LTE_IDLE), UE is tracked in cell. CN is aware of RAN node where UE is currently located. After a certain time or UE moves out of the RAN node where UE turns into LTE_Idle, only CN tracks the UE in RA. 
Conclusions

In order to reduce the latency of setup and avoid frequent transfer of context due to the small coverage of RAN node when UE is in LTE_IDLE state, we propose that context should be saved in NW and transferred only when UE initiates service. Two methods are proposed to achieve it. Besides, they simplify the concept of tracking area which consists of only Cell and RA.
	Location:

High-level Function:
	RAN
	CN
	Comments

	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 UE’s location (tracking area) in LTE_IDLE
	X
	
	

	· store UE’s location (tracking area) in LTE_IDLE
	X(note1)
	X
	

	· Initiation of Paging of LTE_IDLE UEs within tracking area
	X(note1)
	X
	

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

	· Store and transfer UE’s RAN context
	X
	X(note2)
	


(note1) In Huawei’s preferred solution UE’s location and context will be stored in RAN for a certain time or before UE moves out of the RAN node where UE turns into LTE_IDLE state. And before Iu+ is released, paging from CN is sent to the RAN node, and the RAN node pages UE in the whole cells the RAN node covers.  After that, UE will only be tracked by CN. And CN send paging to all of the RAN nodes in the RA.
(note2) In the method 2 described above, CN could store and transfer UE’s context transparently.
The methods above express one more option for LTE_IDLE sate:

	Context in E-UTRAN

(including security parameters)
	E-UTRAN U-plane resources established:

Transport Network Layer Resources
	Paging within Tracking Area
	Comment

	No
	No
	Handled by CN
	Only CN is aware of UE in LTE_Idle state

	Yes
	Yes
	Handled by E-UTRAN
	Resources to Node-B remain established; Node-B will handle paging

	Yes
	No
	Handled by E-UTRAN
	Node above Node-B in E-UTRAN handles UE in LTE_Idle state, but no reservation of U-plane resources

	No
	Tunneling endpoints in CN remain
	Handled by CN
	UE and CN have the necessary shared security parameters to enable user data transfer before security parameters are sent from CN to RAN

	Yes
	No
	Handled by CN
	After a certain time or UE moves out of the RAN node where UE turns into LTE_IDLE state, only CN is aware of UE in LTE_Idle state. Context is saved in NW, and when UE is paged or initiates service, UE will initiate some procedure first to trigger context transferring to the current RAN node.
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