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1 Introduction
Ability to balance camping load across frequencies and RATs is one of the important requirements for the mobility control in LTE [1]. As per the requirement, it shall be possible for the network to control the camping load per UE basis. The operator should be allowed to allocate different camping policies to UEs depending on UE capability and/or user’s subscription profile.

In this document we propose a mechanism to balance the camping load in LTE. The mechanism completely relies on NAS protocol (i.e. Tracking Area Update procedure), which has the following benefits:
· Necessary protocol enhancements is quite limited

· It provides a unified solution for camping load balancing over different Radio Access Technologies

· It can cope with diverse and frequent operator policy change on camping load balancing

· No additional parameters than common reselection parameters on the system information is necessary
2 Limitations and issues with the optimization of cell reselection parameters
In WCDMA system, the cell reselection parameters are broadcast on the system information. One principle behind this is that the cell reselection parameters are common to all the UEs in the network.

One contribution in RAN2 [2] proposed a scheme to have different cell reselection parameters for each “UE class”, where each UE is assigned a UE class and uses corresponding cell reselection parameters. One drawback of this scheme requires multiple instances of cell reselection parameters for multiple UE classes. It also requires the assignment of a UE class to the UE, which would be done by dedicated signalling over the air.

To make the camping load balancing control completely per UE basis, another contribution [3] proposed to allocate the cell reselection parameters by the RRC Connection Release message. The UE uses the assigned cell reselection parameters after going to LTE_IDLE. This does not eliminated the need of sending cell reselection parameters on the system information since the network is not sure whether the UE will successfully receive the RRC Connection Release in all the cases. In addition, the protocol model is not optimal in the sense that parameters used in LTE_IDLE state are signalled to the UE in LTE_ACTIVE state.
3 Proposal

For the following reasons, we think that it is better to use a mechanism provided by NAS layer. In particular, our proposal is to use Tracking Area Update procedure for the control of camping load balancing.

· NAS (EPC) has better access to the UE capability and the user’s subscription profile

· It can provide common framework for the camping load balancing across different Radio Access Technologies

· The Tracking Area Update procedure automatically brings important functions to cope with diverse and frequent policy change on camping load balancing, which is the area based and the periodical Tracking Area Update signalling

It is the current working assumption that Multiple TA scheme, in which the UE is confirmed with multiple TAs at one TAU procedure, is used in LTE. It is possible that the operator deploys their network in such way that different TA-ids are used for different frequencies in the same area as shown in the Figure-1 below.


[image: image1.emf]TA6

TA1

TA3

TA2

Frequency 1

Frequency 2

TA6

TA5

UE

TA4


Figure-1: TA deployment example
In our proposal, each TA is allocated with its attribute, either “preferred” or “non-preferred”. The basic idea here is to make the UE try to camp on a cell from a preferred TA as much as possible.

For instance if the UE is allocated TA1 to 3 as “preferred” and TA4 to 6 as “non-preferred” in the situation shown by the Figure-1, the UE tries to stay in the frequency 1 unless the quality of cells from the frequency 1 drops under a certain threshold (e.g. S-criteria). This principle overrides the inter-frequency cell reselection parameters broadcast on the system information. This is shown in the Figure-2 below. The “vertical” mobility over frequencies is controlled by e.g. S-criteria and the TA attributes, and the “horizontal” mobility within frequency is controlled by cell reselection parameters. The “vertical” mobility supersedes inter-frequency cell reselection behaviour defined by the system information.
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Figure-2: Camping load balancing using Multiple TA concept
It is possible not to apply camping load balancing in the network where different TAs are used for different frequencies, by allocating TAs from all the frequencies as “preferred”. In this case that UE simply uses cell reselection parameters on the system information.
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Figure-3: No camping load balancing
It should also be noted that the network pages the UE both in the preferred TAs and non-preferred TAs and therefore camping on a non-preferred TA does not mean that the UE cannot get a service.
4 Applicability to inter-RAT idle mode mobility
In [4], a key requirement “Limiting signalling due to idle mode mobility between E-UTRA and UTRA/GSM” is discussed. One solution discussed there is that the core network confirms Tracking Areas for both 2G/3G and LTE to the UE. Possibility of SGSN modifications to support this is also discussed.

This mechanism can be extended to support the allocation of TAs with the proposed attributes. That is, TAs from 2G/3G are also allocated with an attribute, “preferred” or “non-preferred”. It is therefore possible for the operator to involve inter-RAT idle mode mobility in the camping load balancing control.

The biggest advantage of this is that it provides a unified framework for camping load balancing control over different Radio Access Technologies. It does not require changes to the cell reselection parameters in the legacy systems.
5 Conclusion
In this document, we presented a new tracking area allocation mechanism, where each tracking area is assigned to the UE with the following two attributes.

· Preferred

· Non-preferred

It was also shown that the proposed mechanism has the following benefits.

· Necessary protocol enhancements are quite limited

· It provides a unified solution for camping load balancing over different Radio Access Technologies

· It can cope with diverse and frequent operator policy change on camping load balancing

· No additional parameters than common reselection parameters on the system information is necessary
We propose RAN3 to agree on the proposed mechanism.
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