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1. Introduction

In London RAN3-SA2 joint meeting, MM concept description was agreed and for LTE_IDLE mobility state, 4 options were defined. During the last Tallinn RAN LTE meeting although the functional allocation of Intra-radio mobility in LTE_IDLE function was not completely agreed, it was agreed that this function is to be discussed in RAN2&3 joint meeting. This contribution explains DoCoMo’s view and proposes our preference solutions for Intra Access Mobility in LTE_IDLE function.
2. Advantage and disadvantage of each option in LTE_Idle MM State Concept
As stated in SRJ-04246, it was agreed that the evolved system has three MM states: LTE_Detached, LTE_Idle and LTE_Active. DoCoMo finds that this document gives clear explanation on differences between each companies’ view, and believes that it would be best to discuss the matter based on this document. 

LTE_Idle state has 4 different options (see table 1), which are different in terms of ‘existence UE context in E-UTRAN’, ‘existence of U-plane resource in E-UTRAN’ and ‘Node that handle paging within tracking area’.

Table 1. 4 options for LTE_Idle state
	option
	Context in E-UTRAN

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

Transport Network Layer Resources
	Paging within Tracking Area


	Comment

	1
	No
	No
	Handled by CN
	Only CN is aware of UE in LTE_Idle state

	2
	Yes
	Yes
	Handled by E-UTRAN
	Resources to Node-B remain established; Node-B will handle paging

	3
	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

	4
	No
	Tunnelling 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


Looking at the table, it can be said that option 1&4 is PMM-IDLE based approach and option 2&3 is URA_PCH based approach.
Below is the comparison of advantage and disadvantage of the two groups:
1. Call establishment time. 
In this term, option 2&3 has the advantage theoretically because RRC UE context and/or U-plane connection in E-UTRAN is maintain.
On the contrary, call establishment time is the main concern to be solved for option 1&4, e.g. C-plane transition from ‘Idle’ to ‘Active’ requirement of 100ms has to be fulfilled while no UE context neither U-plane resources is established in E-UTRAN.  However  we believe call establishment time would be minimized even in case option 1&4 with signalling optimization(see section3).
2. RRC resource consumption
In this term, option 2&3, has the disadvantage because it will be difficult to accomodate a large number of UE in URA_PCH based LTE_Idle. Even if the network resources for maintaining RRC connection and RRC related information for one UE is negligible, it will become significant amount when we think of handling all current users even more a vast umber of users in AIPN era[5]. 
3. Call termination aspect
Basically, it may be assumed that in the evolved system, all UE are always allocated an IP address. However, considering the IPv4 support in SAE, it might not be possible to always allocate IPv4 address to UE due to the lack of IPv4 address space. Therefore, options which assume IP address is always allocated to UE, can not support IPv4 environment. In this term, option 2&3 would need additional solution.
(Note: Location management for mobile terminated service with no IP assigned terminal is necessary, e.g. SMS)

4. Complexity in tracking area handling 
Option 2&3 give more complexities in tracking area handling for UE in LTE_IDLE state:
     - for option2,  NodeBs have to communicate each time UE changes tracking area to relocate LTE-IDLE management.
     - for option 2&3 UE subscription related information has to be registered in two different places, RAN and CN. This will cause more effort as the information has to be synchronized.
whereas in option 1&4, UE with no active data transmission, will only be controlled by one node, that is CN. CN shall perform the area tracking, accept and deny as well as storage of UE’s location.
3. Signaling optimization
The main purpose of the system evolution is to satisfy the evolution requirement with the simplest solution that can be achieved. As mentioned above, TR 25.913 stated that C-plane transition latency between ‘Idle’ and ‘Active’ is required to be within 100 ms.

Especially for option 1&4, DoCoMo believes that transition latency requirement might be achieve by radio access enhancement (faster signalling speed and lower transmission delay), signalling optimization and adopting appropriate architecture.
Evaluation on architecture (termination of protocols) is shown in R3-051104. 
One of the ways to achieve signalling optimization is to remove messages that are not needed for each call setup and/or combining messages into one message in the purpose to reduce the number of round trip time, as the example below. (this need to be further studied and evaluated).
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Figure 1. Example of signalling optimization

When C-plane time transition requirement is fulfilled, the purpose of having URA_PCH based LTE_IDLE in evolved system which is to help shorten the connection time will not have as much gain as URA_PCH in 3G. (See figure 2) 
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Figure 2 URA_PCH gain in 3G and evolved system. 

4. Proposal 
According to pros and cons mentioned above, under the condition that LTE C-plane transition requirement is fulfilled and to achieve simple solution for LTE, DoCoMo proposes to adopt the following based option1&4 for Intra-access mobility in LTE_Idle:
1. In LTE_Idle, maintaining UE context/information in E-UTRAN should be avoided.
2. U-plane resources (TNL) is not established in E-UTRAN, for network resources reason.
3. UE is tracked only by CN in tracking area(cell group level) granularity.
4. Accept/deny UE location and storage related matter is performed by CN.
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Annex
	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
	
	It is FFS if the PLMN-ID should be subdivided. In eNodeB 

	· Accept/deny UE’s location (tracking area) in LTE_IDLE
	FFS (5)
	FFS (9)
	Not in eNodeB (11), in eNodeB (3)

	· Store UE’s location (tracking area) in LTE_IDLE
	FFS (5)
	FFS (11)
	Not in eNodeB (12), in eNodeB (4) For paging inactive UEs and for recovery

	· Initiation (trigger) of Paging of LTE_IDLE UEs within tracking area
	FFS (7)
	FFS (10)
	Not in eNodeB (11), in eNodeB (5)

	· Local Storage of subscriber information about allowed PLMNs and location restrictions within PLMN 
	FFS (5)
	FFS (14)
	Not in eNodeB (15), in eNodeB (3) To decide on tracking areas allowed for UE/user
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