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1. Introduction

In the current version of the 3GPP Specifications (September 2000) the Immediate Cell Evaluation procedure is described, but not all the conditions under which it should be used are defined. The purpose of this contribution is to correct the procedures so that it is clear when and how Immediate Cell Evaluation should be used.

2. Discussion

2.1 Information required by Immediate Cell Evaluation to be sent on BCCH

The goal of the Immediate Cell Evaluation procedure is to “perform a quick evaluation of the quality of the intra-frequency cells. Based on this information, the UE shall select the best cell among the cells on the same frequency” [excerpt from 25.304v3.4.0].

The speed of the procedure is essential and it should be achieved by reducing to the maximum extent any unnecessary message exchange between UE and UTRAN. For this reason the UE should not be required to get all the information on the candidate cells by reading the respective system information, since this would require a considerable amount of time. It is currently specified in TS 25.304v3.4.0 that “The candidate list of potential cells to camp on consists of the cells in the current registration area listed for intra-frequency measurements in system information of the serving cell”. Since the registration area of the neighbouring cells is not transmitted in the serving cell, the UE would be required to read the System Information Message of as many cells as possible among those listed for intra-frequency measurements in order to build the candidate list of potential cells. This would require a considerable amount of time and would hamper the original purpose of the procedure itself: “perform a quick evaluation…”

The UE should always be allowed to store SIBs of previously visited cells and use them in the future (after having verified their validity). However, this does not guarantee that the UE will have all the necessary information to perform Immediate Cell Evaluation.

Alternative 1. UTRAN sends on the BCCH of the serving cell all the information that may be required in all the cells that are potential targets of  Immediate Cell Evaluation. In this way UE does not need to read the System Information from the BCCHs of the candidate cells. The drawback is that the amount of information that has to be transmitted on the BCCH can be quite substantial.

Alternative 2. UTRAN lists in the System Information the subset of the intra-frequency cells on which Immediate Cell Evaluation may be performed. Note that if the operator does not wish to implement Immediate Cell Evaluation, the above mentioned subset will be empty. If a cell does not belong to the same registration area, it should not be included in the subset. No additional information will be sent on the BCCH. 

2.1.1 Proposal

We propose to select Alternative 2. As a result, Immediate Cell Evaluation will be limited only to the intra-frequency cells indicated by UTRAN (possibly none). The System Information should indicate which cells, among the intra-frequency cells, are potential targets of Immediate Cell Evaluation. If none of the listed cells is better than the one on which the UE is currently camped on, the UE should access the current cell.

2.2 Information required prior to UL transmission to be sent on BCCH

After the Immediate Cell Evaluation procedure has indicated the cell to access, the UE can not transmit in UL until all the relevant information has been received. 

Alternative 1. In order to speed up the process UTRAN could transmit on the BCCH of the serving cell all the information necessary prior to UL transmission for each neighbour cell in the subset (candidate cells for Immediate Cell Evaluation).

Alternative 2. The UE should read on the BCCH of the new cell all the SIBs necessary prior to UL transmission.

The advantage of Alternative 1 is that the UE will be able to start transmission on the new cell immediately. However, the amount of information to be transmitted on the BCCH of the serving cell can be substantial. Moreover, the fast changing parameters for each neighbour cell in the subset may be outdated due to scheduling delays.

2.2.1 Proposal

We propose to select Alternative 2. As a result, the UE will need to read (or confirm the validity of) the System Information transmitted on the BCCH of the new cell only for the cell, which has been selected as a result of the Immediate Cell Evaluation.

2.3 Use of offsets in the evaluation criteria of Immediate Cell Evaluation

It is currently specified in TS 25.304 that offsets are used in the evaluation criteria of Immediate Cell Evaluation. While the use of offsets may be useful in the evaluation criteria used by cell reselection, its use in case of Immediate Cell Evaluation is detrimental. In fact the goal of Immediate Cell Evaluation is to “select the best cell among the cells on the same frequency” in order to avoid harmful interference. Offsets are useful to limit the cell reselection rate but will negatively affect the selection of the best cell.

2.3.1 Proposal

We propose not to use offsets in the evaluation criteria of Immediate Cell Evaluation.

2.4 Use of UL Interference in the evaluation criteria of Immediate Cell Evaluation

It has been suggested that the IE “UL interference” could potentially be used to optimise the evaluation criteria for Immediate Cell Evaluation. “NOTE:
Whether the calculation of the Qmap value should require the immediate decoding (e.g. in case the UL load value is used for the calculation) of a set of neighbouring cell BCHs is FFS.” [excerpt from section 5.2.4 “Immediate Cell Evaluation Process” 25.304v3.4.0]. From the UE point of view (maximisation of success rate in UL transmission) it would seem better to consider the “UL Interference”.

However, from the system point of view, if a cell is already experiencing UL interference, it would suffer even more if a UE which is close to such a cell would access a cell that is farther away. In general if a cell is experiencing UL interference, UTRAN should limit the corresponding UL traffic by using Access Classes restrictions, and all the UEs belonging to the restricted classes would experience a “de facto” hole in the service area at that frequency.

2.4.1 Proposal

We propose not to use UL Interference in the evaluation criteria of Immediate Cell Evaluation. No changes are required to the specifications except the removal of the note in section 5.2.4 of 25.304.

Proposals

The following CRs include the changes proposed above:

R2-001944 CR 540 to TS 25.331 “Corrections required by Immediate Cell Evaluation”

R2-001938 CR 45 to TS 25.304 “Corrections required by Immediate Cell Evaluation”
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