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1. Introduction

Camp load balancing is a method by which load is spread across different frequency bands and RATs. In order to be able to balance load then a method is needed to count mobiles is required. This paper analyses the methods that can be deployed to count the mobiles and recommends a method best adapted for LTE.
2. Discussion on Counting mechanisms
In order to be able to decide when to trigger camp load balancing the network needs to know the mobility i.e. the number of mobiles in idle mode. Other triggers include information configured by O&M parameter (for example time of day) which may not be standardized and are out of the scope of RAN2 so this paper concentrates on counting issues.
The major question that needs to be decided is where should counting be performed (RAN or CN) and on what basis should counting be made (TA or Cell).




2.1. Idle mode counting mechanism (Cell based?)
With the decision to have multiple TA concept (chosen by CT1 for signaling free mobility), the accuracy of counting on a TA level can vary greatly. Because of this, we believe that counting on a TA basis is not practical.

However, we believe that counting can be performed on a Cell level by counting the number of periodic location updates in a given period of time. 
A simple calculation can give the number of mobiles on a per cell level.


No_Idle_Mobiles_in_cell = No_Periodic_TU_in_cell * (Periodic_TA_Update_Timer/Measurement_Period)
Given that Camp load balancing is triggered to distribute mobiles away from heavily loaded cells (5000+ idle mode mobiles), we can assume due to the shear number of mobiles present in the cell that adopting such a counting mechanism together with its inherent errors would not cause significant problems to the system as long as the error in the counting estimation does not exceed certain limits (say no greater than +20%). We have not performed a measure of the error but it would be interesting to know what opinions on this are to see if such a mechanism is appropriate.
Proposal:

· Adopt a Cell based counting method

· Use Periodic TA updating as the event to count Idle mode mobiles in a cell



2.2. Camp load balancing functionality

Where should Camp load balancing functionality be triggered?

To decide this we need to analyse the requirements of Camp load balancing.  We notice that, the ability to know that a cell would be overloaded (for a given number of mobiles) needs the entity that triggers and sets the priorities to know the bandwidth and network resources allocated in the present cell/layer and target cell/layer. 
Given this principle requirement we conclude that it would seem natural to assume that only the RAN would know both this situation and what operator policy is to be applied in each cell/layer and therefore the RAN sets the priorities.

Proposal: We therefore conclude that RAN is the entity responsible for allocating priorities to mobiles for the different Cells/Layers and RATs in an appropriate manner.



2.3. Cell idle mode counting functionality

Where should counting be performed?

This decision is not so obvious to take and there are pros and cons for whether it should be done in CN or RAN.

The following table takes several issues and analyses these pros and cons based on decisions where a periodic tracking area update procedure is adopted.
	
	RAN based counting
	CN based counting

	
	Pros
	Cons
	Pros
	Cons

	Periodic TA Update
	RAN is aware of Cell Id
	RAN doesn’t handle Idle Mode Mobility but could be made aware of it with help from CN
	CN handles Idle Mode mobility
	Needs Cell Id to be given to CN by RAN

	Signalling
	No S1 load
	Needs to have help to count Periodic TA update from either Uu or S1
	
	The CN nodes have to give periodic counting to the RAN. 
The RAN has to gather all of these counts and sum them.

If a CN mode fails counting becomes inaccurate


We think that a simple single bit indication from CN to RAN on S1 or Uu signaling or is enough to allow RAN to count. This indication would be sent on the S1 dedicated signaling connection whilst the S1 connection is established seems the most natural signaling method to adopt or could be set in NAS DIRECT TRANSFER messages.
Proposal:

· RAN base Idle mode counting mechanism

· Either 

· CN sends an indication on S1 to RAN that periodic TA update is occurring

· RAN links this indication to the cell in which the UE, is in order to have an estimation of the count on a cell level.
· Or

· UE sends an indication on Uu to RAN that a periodic TA update is occurring

· RAN links this indication to the cell in which the UE sent the message to estimate the count.
The decision on whether we choose a CN or UE based indication needs to be resolved. Given that UTRAN will also have to count idle mode UEs and there are have legacy mobiles that need to be counted. It would reasonable that a CN solution be chosen for both accesses. 
3. Conclusion
The summary of our proposals are that RAN2:

Proposals: 
· Dedicated priority list is decided by eNB.
· Adopts a Cell based counting method

· Use Periodic TA updating as the event to count Idle mode mobiles in a cell

· RAN is the entity responsible for driving mobiles into Cells/Layers in an appropriate manner.
· RAN base Idle mode counting mechanism

· CN sends an indication on S1 to RAN that periodic TA update is occurring

· RAN links this indication to the cell in which the UE, is in order to have an estimation of the count on a cell level.
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