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1 Introduction

In last RAN2/RAN3 joint meeting, C-Plane Architecture for LTE / SAE is discussed. Agreement is still not achieved on some functional entities including RRM. One of them is CMC (connection mobility control) [1] . This contribution is aiming to discuss:

· HO decision, HO execution
· measurements (UE,NB)

- measurement controlling
- measurement reporting
- measurement processing
2 Two alternatives of H/O procedure

In Annex  there are two alternatives of handover procedure. In alternative 1 CMC is located in a central node (CP anchor) while in alternative 2 in eNodeB. Every procedure could be divided into 5 steps:
1. measurement preparation including controlling, reporting and processing
2. handover decision, target cell selection and/or admission control

3. radio resource preparation
4. handover execution

5. radio resource to release and/or location update

between two alternatives will be compared in terms of performance e.g. signalling or processing delay and corresponding cost. Since step 4 is almost the same for two alternatives and step 5 is not so important, this contribution will focus on step 1 to 3.
3 Comparison 
3.1 Step 1: Measurement preparation
In this step the key issue :

· Where is the database for inter-cell relation and inter-layer relation (if hierarchical structure is used) ?
· Where to process UE specific measurement from UE and eNodeB ?
Alternative 1:

Only one database exist for those cells under its control. When some data concerning inter-cell relation or inter-layer is changed, the central node complete modification locally [2].
Traditionally periodic measurement report or triggered measurement event from UE and eNodeB is processed in central node. Thus will increase  backhaul traffic and signalling processing load in central node if periodic measurement is needed. A better choice is to process periodic measurement report within eNodeB and report measurement event  to central node. 
Alternative 2:

Database is distributed in eNodeBs. Redundancy data result in complicated maintenance and difficulty to keep consistent. When some data concerning inter-cell relation or inter-layer is changed, signalling exchange between O&M and related eNodeB is needed.
Measurement report is processed within eNodeB. No measurement report or event report is transferred to a central node. If measurement control e.g. inter-RAT case is needed when call is proceeding, signalling delay for measurement reporting and controlling within E-UTRAN is saved.
For alternative 1: simple inter-cell and inter-layer database. But a bit more signalling delay for measurement event reporting and optional measurement controlling

3.2 Step 2: H/O decision and target cell selection
In this step the key issue:

· What information is handover decision based on ?
· Which cell is the best target candidate ?
Alternative 1:

Central node can easily gather instant load information of cells under its control locally. So handover decision could be made not only on radio condition, but also on instant load information. Load information is also useful for choosing target candidate. 
Alternative 2:
Serving eNodeB can gather instant load information of neighbouring cells too but at the price of frequent signalling exchange between eNodeBs. Thus result in signalling delay. 
If no load information is involved, handover decision and target candidate could be not the best one. Additionally admission control will be processed in target eNodeB. If target cell is overloaded, more delay could be risked for selecting target candidate once more.
Alternative 2 is facing paradox : fast decision /average target candidate or slow decision / best choice
3.3 Step 3: Radio resource preparation
In this step the key issue:

· UE CP CONTEXT is to transferred between eNodeB and security issue

· Signalling sequence

Alternative 1:

After step2 the central node ask target eNodeB to prepare radio resource and notify UP anchor to setup UP tunnel toward target eNodeB in parallel.
Alternative 2:

After step2 the source eNodeB send H/O request message including target cell, CP CONTEXT etc to target eNodeB. Then target eNodeB start to prepare radio resource and setup UP tunnel with UP anchor. Security issue for the communication between eNodeB is concerned.
Alternative 2 spends more signalling delay and face security issue for transferring UE CP context.

4 Conclusion

A brief conclusion is listed here:

	
	Alternative 1
	Alternative 2

	Connection Mobility Control (CMC)
	Location: central node

+ simple centralized inter-cell relation database
+H/O decision based on radio condition and instant load information.

+ needn’t transfer UE CP CONTEXT , more security

+ less handover prepare time 
- a bit more delay for measurement report and or controlling
	Location:eNodeB

- Redundancy distributed inter-cell relation database
- H/O decision based radio condition only, or more delay

- need transfer UE CP CONTEXT between eNodeB, less security

- a bit more handover prepare time 
+ instant measurement report


5 Proposal

It is proposed:

· To locate handover decision and execution in a central node
· To locate measurement configuration (UE, NB) in a central node
· But to locate measurement processing in  eNodeB
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[image: image1.emf]UE

Source 

eNodeB

target 

eNodeB

CP 

anchor

UP 

anchor

Provision of area restriction 

related info

eNodeB measurement control cmd

UE measurement control cmd

UE measurement report

Measurement event report

Measurement report 

processing

H/O decision

target cell selection

Admission control

Radio source setup

To setup UP tunnel 

toward target eNodeB

Radio source setup 

complete

Data buffering

H/O command

DATA FLOW

H/O command complete

DATA FLOW

Delete context and resource etc.

Maybe Location

 update

UE get access to new cell

Data & UP CONTEXT

Delete UP tunnel to 

source eNodeB

DATA FLOW

Delete old UP tunnel

Switch UP tunnel

Step 1

Step 2

Step 3

Step 4

Step 5


alternative 1 : CMC in central node
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alternative 2: CMC in eNodeB
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