Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #59-bis
R2-074091
Shanghai, China, 8-12 October 2007







      (R2-073401)
Agenda Item:
05.02.02.06
Source: 
Ericsson 

Title:  
Text Proposal On Intra-LTE Cell Reselection Methods
Document for:
Discussion and Decision

1 Introduction

For LTE, 36.300 lists the agreed drivers for mobility control, including the drivers for intra-frequency, inter-frequency and inter-RAT cases [‎2]. The corresponding UE procedures for idle mode will be described in TS 36.304; more exactly, TS 36.304 specifies the access stratum part of the idle mode procedures applicable to a UE. Specifically, Chapter 5 provides “Process and Procedure Descriptions”, including PLMN selection, cell selection and reselection (CR), cell reservations and restrcitictions and tracking area registration [‎3]. For the reselection part, it is useful to describe the cell reselection methods that can meet the drivers specifically identified and listed for intra-LTE cell reselection in TS 36.300, since the necessary parameters and procedures depend on what methods are used. 
Since the current text in 36.304 does not address the agreed CR drivers, in a previous contribution we provided an overview of the intra-LTE cell reselection mechanisms and discussed the advantages and disadvantages (in terms of the identified drivers) of such mechanisms [‎1]. Our conclusion in [‎1] was that the identified drivers need to be specifically addressed by the text that describes the CR mechanisms in 36.304. In the present contribution we propose parts of such a text to 36.304. 
2 Cell Reselection Methods for LTE

As it was detailed in [‎1], CR methods can be classified as follows:

· Relying purely on radio related measurements and criteria and on broadcast system information (including offset and hysteresis values).

· In addition to radio related criteria, employing other mechanisms that allow the network to control the cell reselection process according to specific CR drivers as identified in [‎2].

In this section we discuss the pros/cons of cell reselection methods as summarized by [‎7].

The first type of CR methods relies on radio measurements and associated Qoffset values and can be seen as the “basic methods”. These are already covered in 36.304 and are not addressed further in the current contribution.

The other types of CR methods can be connected to various (idle mode) mobility drivers and are listed below:
Redirection upon RRC Release (using Redirection Info): This method provides a means for the network to control individual UEs to select the appropriate cell to camp on. However, once idle, the UE may perform cell reselection. Therefore, this method can/should be complemented by setting the inter-cell hysteresis values appropriately. This method is motivated by the driver inter-frequency load balancing. However, it is only applicable for UEs that have once become active and it may have limited impact on UE camping as the UE moves on to a new geographical area in idle mode. 

Setting UE specific Qoffset values using RRC signaling: Similarly to the previous method this method allows the network to take control over the RAT selection of individual UEs or a group of UEs. As pointed out in [‎7], this method also allows to resolve roaming- and network sharing cases. However, this method would be new to LTE and if applied in multi-RAT scenarios, some legacy specifications would have to be updated. 

Broadcasting cell-specific access probabilities: Broadcasting cell-specific access probabilities can be seen as a distributed method to provide network control and a means to influence the load distribution among cells without requiring that a central entity controls UEs individually. The basic rationale for this method is the observation that often the purpose of idle mode traffic steering applies to a large group of UEs rather than to individual UEs. This method requires an additional parameter to be broadcast by the cells. In addition, there is a need either for a central algorithm or a distributed algorithm running in individual eNBs to appropriately set the cell-level access probabilities. This method is connected to the driver: load balancing for inter-frequency (co-located cell scenario).

Redirection upon RRC Connection Establishment: This method is also discussed in [‎7] as a possible mechanism for traffic load balancing. A drawback is a potential delay at IDLE/ACTIVE transition.
3 Text Proposal to 36.304 Section 5.2
5.2.10 Cell Reselection to Support Load Balancing
5.2.10.1 Redirection Upon RRC Release

5.2.10.2 Setting UE Specific Qoffset Values Using RRC Signaling

5.2.10.3 Broadcasting Cell-Specific Access Probabilities

In order to facilitate inter-frequency load balancing in idle mode, an eNB that supports multiple co-located cells may broadcast the following three sets of parameters:

· Cell Reselection Attempt Probabilities (CRATT)

· Cell Reselection Access Probabilities (CRACC)
The Cell Reselection Attempt Probability (CRATT) is the probability of the event that a UE camping on that cell shall perform a cell reselection evaluation (that is the probability that the UE will actually attempt to perform cell reselection). The Cell Reselection Access Probability (CRACC) is the probability of the event that the UE shall reselect a specific cell out of the co-located set of cells given that the UE actually performs a cell reselection evaluation. The CRACC probabilities form a vector in which the number of the elements is equal to the number of the (co-located) cells that the eNB supports and in which the sum of the elements must be exactly 1.
When the UE camps on a cell that is part of a co-located subset and the eNB supports load balancing by means of broadcasting cell-specific access probabilities, the UE follows the following procedure:
1. At cell reselection evaluation (determined by the Trselections parameter) the UE attempts to execute a cell reselection with the Cell Reselection Attempt Probability.

2. If the result of Step 1 was positive, that is the UE has chosen to perform a cell reselection evaluation, then the UE will choose (reselect) a specific cell with the probability that is prescribed by the Cell Reselection Access Probability vector.
3. If the result of Step 1 was negative, that is the UE has chosen not to perform a cell reselection evaluation, then the UE will continue to camp on the cell.
5.2.10.4 Redirection upon RRC Connection Establishment
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