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1. Introduction

The contribution aims to start discussion of requirements and procedures in idle and dedicated modes. The document addresses the requirements at switch on, idle mode cell re-selection and handover. As a starting point, the discussion is focused on FDD and on circuit switched application although the analysis can be extended to packet services and in particular in idle mode.

2. Initial acquisition

XX.07 (now S25.214) has a description of the mechanism by which the MS shall obtain initial cell acquisition. However, it does not specify a requirement, i.e., what are the time limits. 

It is essential that when a UE is switched on, the optimum cell be acquired correctly and rapidly. The former is to satisfy operational requirements in order to limit interference whilst the latter is needed to satisfy the service requirements as perceived by the user. 

Therefore, requirements must be set to ensure such performances are met. The performance requirement shall be such that it is better than the current performance of GSM. Also, these shall be identified with respect to certain conditions, e.g., number of available cells, number of carriers, etc. similar to GSM. 

For example, the UE shall be able to detect, decode and camp on a suitable cell within 2 seconds from switch on with prior knowledge of cells and 10 sec without prior knowledge.

3. Idle mode cell re-selection

While the UE is moving around the network, it is very important that it shall camp on the optimum cell as soon as one is deemed to be so. The definition of an optimum cell is related to the radio aspect and not the service aspect. One can envisage that all cells do not need to support all services and that mechanisms by which a UE indicate the required service can be used. The network could then redirect the UE to a suitable cell.

3.1. Criteria for cell re-selection

In general for the FDD mode, the criteria that would govern the cell re-selection process is the path loss. The UE should camp on the cell with the least path loss and hence the lowest transmit power necessary.

Situations might arise when a cell is heavily loaded that in order to obtain service requires higher transmit powers. However, the signalling of an indication to the degree of loading of a cell accommodates for this. Also, there will be the case where the use of parameters by the operator can alter the perception of a UE of the path loss. 

The dependency on the loading of cells with the resultant cell breathing and its dynamics must be taken into account. In order to accommodate these a C1, C2, Cn criteria with a similar functionality as in GSM need to be defined. These can be used with certain time constraints and rules in order to refine the cell re-selection process. One could imagine rules, which say that if C1 of cell 2 is greater than C1 of cell 1 for X seconds, cell 1 is selected. Due attention is needed to ensure acceptable performance. These criteria can reflect the loading of a cell if so required by an operator.

3.2. Necessity of speedy cell re-selection

Consider a UE that is camped on a cell and is moving around. At some stage, this UE shall cross the border between two (or more) cells, which is defined as the point of equal required transmit powers. If the UE remains camped on the current cell even though it is no longer the optimum, one can envisage the problem where a user initiates a call at that location and may cause interference to the optimum cell (cell 2) due to the use of higher power.

This means that there should be strict performance requirements on the cell re-selection mode to enable quick detection of new cell. There should also be a criterion that enables quick evaluation of the optimum cell. In setting such criteria it is essential to take other aspects into account such as sleep mode, paging response capability, and most important of all, battery consumption. 








It is therefore, proposed that the UE shall re-select and camp on a cell (within the same location area) within [FFS] sec from it becoming the optimum cell.

3.2.1.  Alternatives

If for some reason the requirements of fast cell re-selection are not met, the probability of a UE moving into another cell whilst remaining camped on the original cell is increased. In such situations there will be a need for some form of safeguards which require the UE to perform one of two procedures, viz., setting up a call immediately (or fairly soon) in soft handoff and directed re-try (assignment to better cell). 

L2/3 posed the question on whether the UE is capable of starting the call in soft handoff and perhaps this should be given some though after all. If the UE is within the soft handoff area of the two cells then this should be set-up rapidly. This is within [FFS] dB from each other. 

Should the second cell have better criterion (lower transmit power) that is exceeds the threshold for soft handoff, i.e., there is no need for soft handoff, a mechanism for re-directing the call to the other cell should be provided. 

4. Handover

There is reasonable work on soft handoff but what is of concern the inter-frequency hard handoff. The concern is not in the handoff process itself as much as it is in the preparation process. 

In GSM, the preparation of a handoff does not degrade the performance of the link nor does it degrade the performance of the network. This must be extended to inter-frequency hard handover for UTRA. 

5. Conclusions

This contributions discusses requirements and procedures for switch on, idle mode cell re-selection and handover within UTRA FDD. The aim is to start discussions on these issues to ensure that the standards facilitate good implementation of UE with these regards.

User still camped on cell 1





UE





Cell 2





Cell 1





Direction of motion








